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Purchasing knows
builds the most

Comprehensive Line of Resistors

No questions asked by purchasing when engineering
calls out Dale resistors. Every department has learned
that you can count on Dale resistors to meet every
need and for performance as specified.

Dale reliability is the result of advanced design
and stringently controlled methods of manufacture—
methods which have reached new levels of achieve-
ment as part of Dale's super-high reliability de-
velopment 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.
Wrte for Dale Resistor Catalog A
DALE ELECTRONICS, INC.
1304 28th Ave., Columbus, Nebraska
A subsidiary of THE LIONEL CORP.

OALE

"mace > TYPE RSE ResisToRs

WIRE WOUND » FOR CLIP MOUNTNG

Designed to meet the most severe
environmental conditions. Precision
resistance unit is suspended in
spectal shock absorbing material
and inserted in metal tube. Com-
plete protection is afforded against
moisture, salt spray, vibration and
mechanical shock.

e RATED at 2, 3, 5, 7 and 10 watts

o RESISTANCE RANGE from .5 ohm to 175K
ohms, depending on type

o TOLERANCE 0.05%, 0.1%, 0.25%, 0.5%,
1%. 3%

e DIELECTRIC STRENGTH 1000 VAC

o TEMPERATURE COEFFICIENT within
0.00002/degree C.

o MAXIMUM continuous operating tempera-
ture 275° C.

e SMALLEST in size; lead or clip mounted

Circle 98 on Inquiry Card
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SOUTHWARD, HO?

URING these last few cold weeks of winter, one of
the more beguiling thoughts is to pack our bags,
pile the kids and the better-half into the wagon, and
take off for the land of sunshine and warm breezes.

Ten years ago, when these moments came upon us,
our thoughts wandered West to C'alifornia. But lately.
Florida seems, somehow, more appropriate.

Against this backdrop, then, it seemed particularly
timely when the civic leaders of Miami (Fla.) a few
weeks ago asked us to come down to visit with them.
Their object was patently simple—to sell the idea that,
in addition to being one of the country’s finest vaca-
tion resorts, Miami is also a good place for business-
men to locate their new plants.

As recently as 10 years ago, this idea would have
gotten little attention, but it bears some listening to,
now.

Times have changed. The old emphasis on produc-
tion capability is rapidly giving way to a new emphasis
on technical know-how. If the trend continues, the
majority of electronic firms will eventually come to be
rated on the number of engineers they employ, and
the quality of their engineering.

Why, asks the Miami-Dade County Development
Commission, should not these engineers and techni-
cians want to live in the most attractive climate? And
what climate is better than Miami's? Even when we
eliminate the obvious prejudice, it still makes a very
provocative question,

Metropolitan Dade County, of which Miami is the
center, already has 2,600 manufacturing plants, 35 of
them electronic. Last year it led the nation in the num-
ber of new plants, with 275. These firms have an aver-
age of 23 employees.

The population of Miami just went over the 1,000,-
000 mark—and, hardly by accident, the new resident
tagged as “1,000,000th Resident” is a young electronic
engineer, Minas E. (Nick) Nicolaides, who trans-
ferred from California.

Salary-wise, engineers are getting a distinet break.
Where most other people moving South have to take
salary cuts up to 20%, engineers command exactly the
same salary as in the other parts of the country. And
since the cost of living is about 109 lower, they are
that much better off.
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At the Univ. of Miami, the engineering school is
adding many graduate courses, most of them in the
already substantial evening school. Instruction through
the Ph.D. level will be available within the near future.

In the suburbs, 3-bedroom homes, complete with
pool and patio cost less than two-thirds the price of
the same house in the North.

We found ourselves mightily impressed with the in-
dustrial progress that has been made in Miami, and
even more so with the preparations that have been
made to welcome new business.

Particularly outstanding is the exceptionally fine
system of high speed highways, just being completed,
which will whisk peaple from downtown Miami to the
far suburbs at speeds up to 55 mph.

From the businessman’s point of view, there are also
advantages in lower labor rates, generally lower build-
ing costs, and the promise of lessened ‘“absenteeism.”

Part of Florida’s industrial growth is assured. There
are only a few locafions in the U. S. where missiles
can be launched—at least at the present state-of-the-
art. The Cape Canaveral area seems to be most highly
regarded by Washington, and indications are that it
will be the site of the U. S.’s major space shots during
the coming decade.

As this becomes more clear, it seems likely that the
major missile manufacturers will be setting up more
construction and assembly facilities in Florida. They
will have to, as the size and number of space vehicles
increases.

Once a substantial industrial complex has been es-
tablished, pressures will probably develop within the
individual firms to diversify their efforts. Proprietary
items will appear, some of them for the industrial and
consumer field.

But the missile industry, alone, cannot support the
booming population of Florida. Diversified industry is
needed, primarily light manufacturing. Of all the pos-
sible industries, Florida is looking most covetously at
electronic industries.

The key to attracting the electronic industries is
the appeal to engineers. At the moment, engineers
fare very well, indeed.

Does this add up to an industrial boom in Florida 7—
The next few years will tell.
—C. M. M.
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FRONT COVER: Interest in the Optical-Electronic Spectrum hos risen with the use
oi infro-red detection ond the odvent of the maser and laser, plus many other
new uses for this region. There seems to be no strict agreement on the limits
of the bonds in this region. Whot we hove depicied here are generol band
timits orrived ot through a consensus of the industry erperts we ta'led ‘o
See poge 112 for more detoils.
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Highlights

lof this issue
Automation for Future Space System Launchings page 90
A fresh approach is needed to accomplish checkout and launching

activities for the projected space systems of the 1965-1975 era. Some
of the requirements and possible solutions are discussed here.

How to Derive . . . Tunnel Diode Amplifier Gain page 95
It is common knowledge that a tunnel diode exhibits a negative re-
sistance over part of its volt-ampere characteristic curve. Because of
this strange trait, it can be used for signal amplification. Here's how
—mathematically!

Field Intensity Meter Characteristics page 97
A wide variety of RIFI meters are available for RFl investigations.
But they differ widely in their performance characteristics. To select
the proper meter, the purchaser must be able to evaluate the equip-
ment for his needs. This article points the way.

Analyzing Power Transfer in Microwave Systems page 101
In any microwave system, distributed parameter transmission line is
normally used. It has become usual to specify power transfer between
components in terms of the lowest feasible VSWR. But, while this is
a convenient measurement, it does not tell the whole story. Here are
the results of a comprehensive study which deals with other aspects
of maximum power transfer.

Design and Packaging for Nuclear Exposure page 108
Nuclear blast effects on electronic equipment outside of the heat and
blast zones can be overcome. Methods such as shielding, component
replacement, circuit design, and advanced circuit concepts can be
used to make the equipment radiation resistant. The problem can be
attacked in the same manner as for thermal or vibrational environments.

Adjusting Micro-Element Resistors page |14
Spiralling cylindrical, deposited resistors to range has long been prac-
ticed. But the flat Micro-Module resistors demanded a new system;
and so, a wide search for new cutting methods ensued. This article
presents the results of that search—and comments on each new method.

Designing a Low Cost Power Supply page 188
This unusual design produces significant economies. Not only are the
base bias capacitors and separate feedback transformer eliminated,
but, in one version, even the expensive output transformer. The circuit
can energize large ceilings as well as small demonstration lamps.

Indexes: Tools of the Engineer page 205

Indexes belong in the same category as siide rules, voltmeters, and
strain gages as engineering aids. As with any of these, efficiency in-
creases with practice; but their purpose and potential must be under-
stood.
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RADARSCOPE

I-R CHECKOUT

Dr. Rudolf Stampfl, NASA scientist in charge of IR system devel-
opment for the TIROS weather satellite pregram, checks replacement
of the equipment in the TIROS 1l payload. Looking on is A. Schnapf,
Asst. Proj. Mgr. for RCA’s Astro-Electronics Div., prime contractor.
Infra-red system was developed for NASA by Barnes Engineering Co.

NASA EXPENDITURES in the eastern portion of
the United States have risen from 5.7¢; of their
total in 1959 to 17.7% in 1962. In dollars, reflecting
the overall increase in NASA’s spending, the ex-
penditures have gone up from $8.3 million to $229.8
million. For the fiscal year of 1963 it is expected
that NASA’s expenditures in the east will rise above
$450 million, to approximately 19.1¢ of the total
NASA budget.

IF FREQUENCY SPACE can be found, the Office of
Navy Research would like to see hundreds of re-
mote buoys scattered acrass the earth’s oceans and
equipped with transponder systems. Equipped with
suitable recording and memory systems, the buoy
could transmit weather information and could be
interrogated at any time in a given 24-hour period.

NEW SMALIL BUSINESS production, research and
development team has been organized in Chicago
to handle government contracts. The pool, Manu-
facturers Assoc. for National Defense (MANDCO)
has a total of 244 employees and is expected to bid
on contracts dealing with manufacturers and R&D
of parts for airplanes. rockets, missiles, ships, tanks
and weapons.

4

SPACE TECHNOLOGY COURSE will be established
at Texas A & M College to be used by the National
Aeronautics & Space Administration in training
engineer recruits. The course will emphasize space
satellites, their components and subsystems. The
course will include instruction on satellite design,
packaging, component fabrication, system integra-
tion and engineering coordination and test. Work-
ing with Texas A & M on the project will be the
Aero Geo Astro Corp. of Alexandria, Va.

NEW HIGH TEMPERATURE CAPACITOR that is
capable of operating at nuclear power aircraft tem-
peratures up to 500°C, is described in a research
report on the development of special processes for
spraying dielectric material and capacitor construc-
tion. The processes involve spraying by use of an
oxyacetylene flame and by means of plasma jet. The
full report can be obtained from OTS, U. S. Dept. of
Commerce, Washington 25, D. C.—Order No. AD
261960, for price $1.50.

THE MOTOR AND GENERATOR INDUSTRY is
about to be saddled with a new minimum wage re-
quirement under the Walsh-Healey Contract Acts.
The rates, which will apply to all employees working
on Government supply contract in excess of $10,000,
would be set at $1.48 for employees engaged in the
manufacture of fractional horse-power motors and
generators, and $1.73 an hour for employees engaged
in the manufacture of all other products within the
scope of the motors and generators industry.

CIRCUITRY CHECK

IBM engineer tests the solid-state memory circuitry of the 7750
programmed transmission control. Unit links a large network of
communications lines and terminals to a single computer. Engineer
is looking at panel that is built into unit to permit checking of
memory circuits, input-output channels and communications lines.
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Analyzing current developments and trends throughout the electronic

industries that will shape tomorrow's research, manufacturing and operation

EMPLOYMENT IS SHIFTING from manned aircraft
to missile production. To quote the U. S. Dept. of
Labor, “Missile employment expanded 9.29% during
the year ending August 1961 to reach a total of
565,400.” The West has strengthened its position as
the dominant regional missile center, accounting for
51.5% of the national job total. Despite the increase
in the missile end, the aircraft industry as a whole
experienced a slight decline in employment between
August 1960 and August 1961.

A LONG LIFE SILVER CADMIUM BATTERY for
aerospace vehicles is being investigated by the Air
Force. The silver cadmium program is being pushed
because the silver system “can potentially yield
about twice the watt hours per pound of the
nickel cadmium system.” The silver system can also
be made non-magnetic if necessary, which may be
important for scientific satellites containing instru-
ments for the measurement of magnetic fields.

FIRST SYSTEMATIC STUDY of operating ruby
lasers with a high speed framing camera have been
made by physicists at the U. S. Naval Ordnance
Laboratory, White Oak, Maryland. The study has
revealed the character of the optical processes which
actually occur within ruby crystals when they emit a
narrow beam of coherent visible light as a result of
being flashed with a short duration light of high
intensity.

THE EIA has challenged supporters of all-channel
TV to show that the slow growth of the UHF tele-
casting has been due to lack of cooperation from the
TV receiver manufacturers. The EIA is opposing
Bill S§.2109 which would require the manufacture of
only all-channel receivers. The mandatory legisla-
tion, they say, would not accomplish its objective
and would penalize both consumers and manufactur-
ers by limiting production to all channel receivers.
Many TV set owners would be required to buy UHF
tuning facilities which they might never need, and
the price of all TV sets would be boosted an average
of 149% or $30.00.

PRINTED CIRCUIT BUSINESS reached approxi-
mately $80 million in 1961, according to the Institute
of Printed Circuits. About 11% of the industry vol-
ume is used in application for consumer products.
Approximately 299% went into industrial products,
and 60% of the dollar value went into military ap-
plications. Independent producers of printed circuit
boards are operating, on an average, at 65% of ca-
pacity. The present facilities of private manufac-
turers could produce an estimated $70 million in
printed circuit boards. This problem has kept com-
petition at a high level with profits under 5 before
taxing.
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BLUE PRINT for an orderly transition of TV broad-
casting from the VHF to the UHF band has been
drawn up by Rep. Emanuel Celler (D., N. Y.), Chair-
man of the House Committee on the Judiciary and of
its Anti-Trust Subcommittee. Mr. Celler’s recom-
mendations are that the FCC immediately cease from
granting any further VHF channel assignments. The
Commission then would promptly assign a UHF fre-
quency channel to each present VHF TV station, and
these licensees would immediately be authorized to
broadecast simultaneously over both bands. Finally,
at the expiration of six years all VHF broadcasting
would cease.

NBS SCIENTISTS have made the first successful
studies of single crystal potassium (whiskers) by
field emission microscopy, providing a new view of
crystal growth processes. In their study, the NBS
scientists used vapor grown single crystal potas-
sium whiskers, which are extremely strong because
they lack the imperfections found in large crystals
and polyerystalline masses of the metal. The whisk-
ers are less than 2 millionths of an inch in diameter
and 8 ten thousandths of an inch in length. In field
emission microscopy, a strong electrostatic field is
applied to the crystals. Under the influence of the
electrostatic field, electrons are drawn from the tips
of the crystals and sprayed on a fluorescent screen
forming an image of these tips. Interestingly, it’s
been found that light has a significant effect on
erystal growth.

TACTICS FLIGHT SIMULATOR

Control console of the Goodyear Aircraft Corp. tactics flight simu-
lator is given final check in Akron, O, prior to delivery to
the Naval Air Station at Miramar, Calif., for training fighter pilots
assigned to the Navy F8U-2N all-weather interceptor airplane.




New from Sprague!

NO30 MONOLYTHIC" Ceramic Capacitors
offer unparalleled size and circuit stability

Here is a new kind of capacitor. .. with a com-
bination of stability, weight, and size advantages
never before achieved in a ‘‘compact” capacitor!

Layer-built by a unique automated process,

MonNoLyTHIC 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.

In addition to single-section capacitors, MoNoO-

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 INTERFERENCE FILTERS
RESISTORS PULSE TRANSFORMERS
MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS
TRANSISTORS PULSE-FORMING NETWORKS

6 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...

Martin Unveils

"Suitcase” Laser

A new optical radar set which
employs a ruby laser has been un-
veiled by Martin Marietta’s Or-
lando (Fla.) Aerospace Div. The
prototype consists of a complete
transmitting and receiving system
packaged in a suitcase occupying
only 1.6 cu. ft.

The “suitcase” laser, which
transmits and receives a concen-
trated beam of light, much like a
radar, is believed to have consider-
able value in military applications.
It can be used to zero in on targets
such as tanks and artillery.

Commercial uses include survey-
ing, where distances can be accu-
rately measured without triangula-
tion. Operator simply aims the
laser beam on a target and reads
the range to the target from an
indicator.

Program to Improve

Emergency Communication

First nationwide program de-
signed exclusively to provide more
efficient two-way radio communica-
tions under local emergency condi-
tions has been launched in Chicago.

Called REACT (Radio Emergency
Associated Citizens Teams), the
movement is a federation of volun-
teer Citizens Band radio operators.
This group has grown from 28,000
to 250,000 in the past four years.
REACT is sponsored by the Halli-
crafters Co.

A primary objective of the or-
ganization will be to provide a
round-the-clock radio communica-
tions system supplementing police,
fire, ambulance, hospital and Civil
Defense efforts.

MIDARM Equipment
Bought by Air Force

A contract for a 360° Razdow
Micro-Dynamic Angle and Rate
Monitoring System (MIDARM),
plus associated equipment to
measure the accuracy of precise
guidance system equipment, has
been awarded to Razdow Labs,
Inc., Newark, N. J., by Dayton AF
Depot, Dayton, Ohio. System will
be used for acceptance testing of
rate tables and inertial quality
gyros. MIDARM is a wide-angle,
electro-optical, automatic, high
resolution, auto-collimating device
that measures angular motions
precisely.
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RADAR "GUN"

Sp. 5 H. W. Kortel-
ing operates Army’s
new experimental
hand-held radar at
U. S. Army Signal
R&D Lab, Fort Mon-
mouth, N. ). The 10
Ib set can detect en-
emy movements more
than a mile away. It
produces an audible
signal when an ob-
ject passes through
its beam. It ignores
stationary terrain, and
picks out only mov-
ing objects.

) S

Output to Hit Record $7.2 Billion in 1962

Record highs will be achieved
again in 1962 by the electronics in-
dustry in output and employment,
the Business & Defense Services
Administration, U. S. Department
of Commerce, said in an outleok re-
port for the industry.

“Because of increasing defense
procurement, accelerating space ex-
ploration programs, and greater in-
dustrial demand, total output of
systems and equipment is expected
to exceed $7.2 billion in 1962, about
7% more than in 1961,” BDSA
stated. “Total output of components

should exceed $3.7 billion. These
projections do not include the value
of electronics research, develop-
ment, evaluation, and test expendi-
tures or distribution, service, instal-
lation, and operating revenues.”

The latter activities are expected
to continue to increase rapidly and
may exceed $2.8 billion this year.

Electronics output in 1961 gen-
erally followed expectations, the re-
port pointed out. The factory value
of electronics production reached an
all-time high of $6.7 billion—about
59% above the 1960 level.

EAL COMPUTER CENTER

V. Baudier of Remington Rand UNIVAC
mounts a reel of magnetic tape on Uniservo
tape units of the UNIVAC 490 Real-Time
System installed at the new Eastern Air Lines’
Electronic Computer Center in Charlotte,
N. C. Looking on is D. Pusey, manager of
the center. The system will handle all seat
reservations for the airline. Computers han-
dle 30,000 transactions per hour.

Thermoelectric Air
Conditioner Tested

A new air conditioner employing
thermoelectric principles rather
than conventional refrigerant gases
is being tested by U. S. Army En-
gineers at Fort Belvoir, Va.

Designed for use in missile con-
trol vans, the thermoelectric air
conditioner requires no compressor,
evaporator, or condenser. In elimi-
nating refrigerant gases, it also
eliminates leakage problems asso-
ciated with them.

The prototype air conditioner
features a “heart” of matched pairs
of bismuth telluride plugs. Direct
current is passed through them to
generate heat and cold which is
dispensed by the circulation of air
through fins attached to each ele-
ment. Eight fans circulate air
across the hot and cold sides of the
conditioner within a panel less than
four inches thick.



spin em, soak’em

We dug into the bin for some Hoffman IN935 series
temperature compensated zener reference diodes and
gave them a rough. 10-minute ride on the prop of a big,
75-horse outboard. They survived to perform to specs.

No wonder. We build these zeners to meet the require-
ments of MIL-S-19500B. They’ve been tested to
20,000-g angular acceleration (twice the MIL) ard
meet all environmental requirements of the MIL spec.
Delivering voltage/temperature coefficients of + .01
to .0005, they evolve from the same technology that
produced our workhorse IN821 series. They're rugged
and reliable, like all Hoffman semiconductors.

We specialize in devices for control, regulation and
power. You can buy them with confidence that they'll
work and keep on working. Confidence that they’ll be
available when and where nceded. That’s why so many
of the most successful electronics designers keep com-
ing back to Hoffman—again and again and again.
Chances are you’ll do the same. Try us. Call your near-
est Hoffman distributor or sales office today.

ELECTRONICS

an CORPORATION
Semiconductor Division

1001 N. Arden Dr., El Moate. Calif. - CUmberland 3-7191 - TWX : El Monte 9735
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As We Go To Press (cont.)

IBM to Equip DOD
Communications Centers

Four advanced information han-
dling systems will help the Dept. of
Defense keep vital military mes-
sages moving through its global
Defense Communications.

The systems will be installed at
Defense Dept. Area Communica-
tions Control Centers in Europe,
Alaska, Hawaii and Colorado.

An IBM 1410 Data Processing
System at each center will receive
status reports from DCS oper-
ating stations in its geographical
area. From these reports, the 1410
will plot the area status on elec-
tronic wall displays in each center
and at the Defense National Com-
munications Control Center near
Washington, D. C.

Systems supervisors at each cen-
ter thus will have access to a de-
tailed picture or printout of the
area’s status, allowing them to
make quick decisions to keep the
network operating at its maximum
capability.

NERV A Engine
Contract Awarded

A follow-on five-year contract for
the development of the NERVA
(Nuclear Engine for Rocket Vehi-
cle Application) engine has been
awarded to the Aerojet-General
Corp. by NASA and the AEC.
Westinghouse Electric Corp. will
continue to be responsible for the
nuclear portions of the work under
a subcontract with Aerojet-General.

The new contract will run through
Sept. 1966. Work to be performed
under this contract between now
and Sept. 30, 1962, is expected to
cost approximately $26.6 million.

OPTICAL RADAR

“Laser” is discharged at a rate of 10 bursts
a sec. by J. P. Chernoch of G.E.’s engineering
lab. It is believed the first time that a Laser
beam has been pulsed rapidly and at high
power. It's for an optical radar system.
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» First production contract to manufacture radar chronograph sets to
measure the velocity of projectiles has been received by Admiral Corp.,
Chicago. New equipment will measure the velocity of field artillery and
anti-aircraft shells at a pre-selected delay interval up to ;2 sec. after
firing the weapon. It will display the speed in fps on a direct read-out
counter. Chronograph operates at a X-band frequency of 10,500 MC. It
will be used to determine speed of missiles ranging from 40 mm to 280
mm in diameter.

» An order of more than $4,000,000 for advanced search radar systems
and data processing units has been received by United Aircraft Corp.’s
Norden division, Norwalk, Conn. Equipment is to be used on the A2F-1
Intruder, the Navy’s all-weather attack aireraft. Intruder is a carrier-
based, low level, subsonic attack bomber which can accurately deliver
nuclear or conventional weapons on targets completely obscured by
weather or darkness.

» Martin Marietta Corp. will conduct a feasibility study on the new anti-
tank guided missile system for the U. S. Army. Development work on
the missile, designated TOW, will be performed by the Orlando, Fla.
division. Similar contracts were also awarded to the Hughes Aircraft
Co. and McDonnell Aircraft Co. Preliminary designs for the missile will
be completed by the three companies.

p U. S. Army’s Nike Zeus anti-missile recently intercepted a simulated
target traveling at the speed of an ICBM. The test was the fifth con-
secutive success scored by Nike Zeus missiles fired from Pt. Mugu, Calif.,
one of the two major test sites on the Pacific Missile Range. Simulated
target was programmed into the Zeus system’s Target Intercept Com-
puter, designed and developed by Univae, St. Paul, Minn.

p One of the first in a series of new free fall Navy weapons will be de-
veloped by Ryan Aeronautical Co., San Diego, Calif. Designated ROCK-
EYE, the weapon would be air-launched from carrier-based attack planes
to provide close support for troops. First of the prototypes has been
delivered to the Naval Ordnance Test Station (NOTS), China Lake,
Calif. for testing.

» NASA has awarded Dynatronics, Ine., Orlando, Fla., a contract for
an advanced data handling system for the Marshall Space Flight Center.
The system—a pulse code telemetry playback station—will he used in
testing the Saturn space booster. It will collect and convert digital tele-
metry data from Saturn flight tests and display this data in various forms
to aid in the evaluation of test performance.

» A high reliability, two-channel satellite tape recorder/reproducer for
the Discoverer program will be designed, developed and manufactured
by Leach Corp., Azusa, Calif. Work will be done under a contract from
the Lockheed Missile and Space Co. The recorder will be capable of
registering pertinent space data for three hours at a time during Dis-
coverer orbits and playing it back to earth interrogation stations in
approximately 6 min.

» Receipt of an approximately $28 million contract for continued develop-
ment of an advanced radar design for possible incorporation into the U, S.
Army’s NIKE-Zeus anti-missile system has been announced by General
Telephone & Electronics Corp. Radar-called ZMAR (ZEUS multi-fune-
tion array radar)—will be designed to search nearly simultaneously large
areas of space in order to detect, track, and identify enemy missile war-
heads.

» A voice interruption priority system called VIPS — a 20 channel, elec-
tronically controlled, tape message unit using a woman’s voice—is being
produced by the Nortronics Div. of Northrop Corp. for SAC’s B-58 Hustler
Bomber. A woman’s voice is used in recording the messages to differen-
tiate promptly between warnings and the voices of crew members. VIPS
was designed to solve the acute aviation problem of quickly warning pilots
in supersonic aircraft of impending hazards.
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In answer to your requests, we now offer our latest development— high quality, Typical G-Series Specifications ’
low-cost, 10-Mc digital circuits on epoxy cards. These are the first elements of our | Logic Levels: —6VDC —= True; OVDC‘ Faise.
new G-Series family of extended-service digital modules. Additional frequencies are gr:::;'e“;e:;'::;:::fe F’G’;g?é }A%-lco:)(’c 711°C
being made available to make the G-Series our most ext'ensi.ve and f:omplete fa‘mily | Power Requirements: —12v + 3%
of digital circuit modules B These are entirely new circuits, designed for either | — 6V + 3% 4
synchronous or nonsynchronous applications. }- 6V + 3%.
Short-Circuit Protection: Internal circuitry pravides
They feature: W Compatible standardized logic levels. protection to minimize and localize damage result-
B Consistently conservative specifications. ing from power supply shorting. Power supplies
. hed circuit card tructi | may be shorted together indefinitely without
n Repa:rable gtc gd circuit card construction. catastrophic damage to a system (a common
B Individual circuit keying for error-free insertion. danger when high-frequency clamped output cir-
B Standardized input impedances to simplify load considerations. cuits are used). Individual transistors at the point
of probing can be destroyed by faulty trouble-
Write, wire, or phone today for detalled information on the new shooting techniques, but power supply shorting
EECo G-Series 10-Mc digital modules or on any of our other will not destroy other circuits in a system.
ENG’NEERED famili f digital circuit Construction: Glass-epoxy etched circult card, meas-
amilies or aigjtai circults. uring 4%4” wide by 57 high by },” thick, with

ELECTRONICS | ENGINEERED ELECTRONICS Company eyeletted holes.

Standard Contacts: Two-slded rhodium-plated, with

Compony 1441 EAST CHESTNUT AVENUE e SANTA ANA, CALIFORNIA ' beveled edges for insertion into standard 22-pin
KIMBERLY 7-5651 CABLE ADDRESS: ENGELEX &  etched circuit board connectors.
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Coming

Eventslin the electronic industry

Apr. 16-18: Aerospace Systems Re-
liability, IAS: Salt Lake City, Utah.
Apr. 17: Polypropylene’s Expanding

Position, SPE; Sheraton Hotel,
Phila., Pa.

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

Apr. 17-19: ASM Reg. Conf. and
Exhib.; Shamrock Hilton Hotel,

Houston, Tex.

Apr. 17-20: Conf. on Sector-Focused
Cyclotrons, Univ. of Cal.; 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 Met-
allurgy Tech. Conf., MPIF; Shera-
ton Hotel, Phila., Pa.

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

Apr. 24: Joint Mtg. AEP&EM with
distributors and representatives;
Chicago, Il

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

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

Apr. 25-26: Symp. on the Mathemat-
ical Theory of Automata, IRE,
AIEE, U. S. Defense Res. Agencies;
Auditorium of United Eng’g. Ctr.,
New York, N. Y,

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

Apr. 26-27: Conf. on the Nucleonics
Heat Transfer Committee of ASME;
Argonne, Il

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

Apr. 29-May 4: 91st Conv. of SMPTE;
Ambassador Hotel, Los Angeles,
Calif.

Apr. 30-May 2: Mid-America Distr.
Mtg., AIEE; Hotel Chase, St. Louis,
Mo.

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

Apr. 30-May 2: Manned Space Flight,
IAS: St. Louis, Mo.

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

MAY
May 1-3: Spring Joint Computer Conf.,

ELECTRONIC INDUSTRIES -
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IRE (PGEC) AIEE, ACM; Fair-
mont Hotel, San Francisco, Calif.

May 1-3: 9th Annual Cleveland Elec-
tronics Conf.; Cleveland Eng’g. Sci-
entific Ctr., Cleveland, Ohio.

May 3-4: Int’l. Congress on Human
Factors in Electronics, IRE
(PGHFE); Lafayette Hotel, Long
Beach, Calif.

Highlights 62
WESCON, Aug. 21-24, IRE,
WEMA ; Los Angeles, Calif.
Nat’l. Electronics Conf., Oct. 9-
11, IRE, AIEE, EIA, SMPTE;
Chicago, Ill.

NEREM (Northeast Res. & Eng.
Mtg.) Nov. 13-15, IRE; Bos-
ton, Mass. l

|
|
| -

May 4-5: Bay Area Symp. on Relia-
bility & Quality Control; U.S. Naval
Post Graduate School, Monterey,
Calif.

May 6-9: 5th Nat’l. Power Instrumen-
tation Symp., ISA; Hotel Texas, Ft.
Worth, Tex.

May 6-10: 1962 Spring Mtg. of The
Electrochemical Soc.; Statler-Hil-
ton Hotel, Los Angeles, Calif.

May 7-8: 1962 AIEE Packaging In-
dustry Technical Conf., AIEE,
PMMI, PI; Shelburne Hotel, At-
lantic City, N. J.

|
[

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. 20-
23, 1963; Cow Palace, San
Francisco, Calif.

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

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

May 7-8: Process Planning & Reli-
ability, ASTME; Sheraton Cleve-
land Hotel, Cleveland, Ohio.

May 7-9: Middle Eastern Distr. Mtg.,
AIEE; Hotel DuPont, Wilmington,
Del.

May 8-10: 1962 Electronic Compo-
nents Conf., AIEE, EIA, IRE,

ASQC, SNT; Mariott Twin
Bridges Motor Hotel, Washington,
D. C.

May 9-11: North Eastern Distr. Mtg.,
AIEE; Hotel Statler, Boston, Mass.

May 10-11 Plastics in Electrical In-
sulation Workshop, SPE; Military
Park Hotel, Newark, N. J.

May 14-16: Joint Distr. Mtg., AIEE;

Erie, Pa.
May 14-16: Nat’l. Aerospace Elec-
tronics Conf. (NAECON), IRE,

PGNE; Dayton Biltmore Hotel &
Memorial Hall, Dayton, Ohio.

May 14-16: Joint Tech. Soc.—Dept.
of Defense Symp. on Thermionic
Power Conversion; Antlers Hotel,
Colorado Springs, Colo.

May 15-16: 4th Annual Mtg. Council
on Medical TV; Clinical Center,
Nat’l. Institutes of Health, Bethes-
da, Md.

May 16-17: Plastics Injection Mold-
ing Workshop, Central Ohio Sec.,
SPE; Ohio State Univ., Columbus,
Ohio.

May 19-20: ARRL Roanoke Div. Conv.;
Hotel Roanoke, Roanoke, Va.

May 20-23: Nat’l. Mtg. of American
Inst. of Chemical Engrs.; Baltimore,
Md.

May 20-23: Annual Mtg. of Radiation
Res. Soc.; Colorado Springs, Colo.

May 20-24: 43rd Int’l. Conf. & Annual
Expos. of the Nat’l. Office Manage-
ment Assoc.; San Francisco, Calif.

May 21-23: Hydraulic Conf., ASME;
Bancroft Hotel, Worcester, Mass.

May 21-23: 8th Nat’l. Aerospace In-
strumentation Symp.; Marriott
Motor Hotel, Twin Bridges, Wash-
ington, D. C,

May 21-24: 1962 Electronic Parts Dis-
tributors Show; Conrad Hilton
Hotel, Chicago, IlL

May 22-23: Appliance Tech. Conf.,
AIEE; Deshler-Hilton Hotel, Co-
lumbus, Ohio.

May 22-24: Nat’l. Microwave Theory
& Techniques Symp., NBS, IRE
(PGMTT), Boulder, Colo.

May 22-24: Conf. on Self-Organizing
Systems, ONR (ISB), ARF; Muse-
um of Science & Industry, Chicago,
Il

May 23-25: EIA 38th Annual Conv.;
Pick-Congress Hotel, Chicago, Il

May 23-25: 11th Nat’l. Telemetering
Conf., ISA, ARS, IAS, AIEE, IRE;
Sheraton-Park Hotel, Washington,
D. C.

May 24-26: IRE 7th Region Conf.;
Seattle, Wash.

May 24-27: 1st Biennial Southwest
Air, Space & Electronic Expos.;
Market Hall, Dallas, Tex.

(Continued on page 13 )




This is
NOT

A NEW PRODUCT

Here is a standard Clevite PNP germanium power transis-
tor. It looks like thousands of other high quality units
we've made in the recent past . . . on the outside.

But inside, this transistor is significantly better, because
it's an example of the constant product improvement efforts
that are a part of the Clevite-Shockley engineering integra-
tion program.

At Clevite Transistor, engineering resources are concen-
trated on the improvement of existing products by redesign
and advances in production techniques. In Palo Alto, our
Shockley Transistor Unit under the guidance of Dr.
William E. Shockley engages in the development of new
products and fundamental solid state research to improve
our understanding of semiconductors and permit more
effective process control.

In this case it’s a “‘standard™ product . .. but it behaves
like a new one! The specs are the same . . . but the perform-
ance is superior. And you pay no more for it . . .

For one thing, we've achieved a thermal resistance of
only .8°C per watt junction to heat sink. Real cool. Ratings
are based on a 100°C junction temperature. All transistors
are stabilized for 100 hours at 125°C . . . which means
plenty of reserve safety margin and stable life characteris-
tics. The original ratings were based upon 1.0°C/w thermal
resistance, so at the new registered power dissipation the
transistors will run much cooler and provide a substantial
safety factor to increase reliability significantly. Special
types can be rated for even more stringent service.

For another thing, this transistor has the closest emitter
to base spacing in the industry resulting in low base resist-

12 Circle 5 on Inquiry Card

. . 1t just behaves

like one

ance and input impedance without sacrifice in breakdown
voltage. Overall . . another Clevite contribution to reliability.

The table below gives some of the essential data. Send
for a set of data sheets for full details.

2N1146 [ 2N1146A | 2N11468 | 2n1148C
Symbol Meosurement ond ond ond ond
Conditions N1147 | 211474 | 2n01478 | an47C
Min | Mox | Min | Mox | Min | Mox | Min | Mox | Units
=5A
heg oot 60 | 150 [60 | 150] 60 | 150 60 | 150
Veg =20V
> e =154
EB N B 2.0 2.0 2.0 2.0 | Vde
=—2,0V
CE
IC=ISA
Veegsan Ig = 1.0A 1.0 1.0 .0 1.0 | Vde
R, 0.8 0.8 0.8 0.8 [°C/w
[
BV CBO = 40 60 80 100 Vde
cao 15mA
Tc = 500mA
BV Swept to 750mA 30 40 60 75 \
CES ¥
EB=0
1~ = 1500mA 20 30 40 50 v
8Vceo 'c
B=0
4QVdc 35
| 60Vde 35 mAdg
cso 8s° 180 Vde 35
[ 00 Vdc 35

CLEVITE TRANSISTOR

Reliability in volume
Waltham, Massachusetts

Shockley Transistor - Stanford Industrial Pk. « Palo Alto, Cal.
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Coming Events

(Continued from page 11)

Engineering Education

Short courses of interest af leading insti-
tutions.

Industrial Engineering

Cornell University is holding its
Industrial Engineering Seminars from
June 12 through the 15th, 1962, Klev-
en groups are offered: Industrial Man-
agement; Engineering Administra-
tion; Capital Investment Planning
Theory and Practice; Operations Man-
agement of the Smaller Company;
Work Measurement; Applied Opera-
tions Research; Systems Simulation
Using Digital Computers; Techniques
of Mathematical Programming; Queu-
ing and Inventory Theory; Statistical
Decision Making; and Statistical Re-
liability Analysis. Contact: J. W. Ga-
vett, Seminars Coordinator, Upson
Hall, Cornell Univ., Ithaca, N. Y.

Summer Seminars

Pennsylvania State University is
offering 8 short courses from June 10
through the 29th, 1962, They are:
High-Speed Flexible Couplings; Me-
chanical Properties and Design of
Materials; Dislocations and Mechani-
cal Properties of Materials; R&D
Management Development; Advanced
R&D Management Development; The-
oretical and Experimental Continuum
Mechanics; Underwater Missile Engi-
neering; and Underwater Acousties.
Contact: Engineering Seminars, Con-
ference Center, Penn. State Univ,,
University Park, Pa.

"CALL FOR PAPERS"

gth Nat’'l. Symp. on Reliability and
Quality Control, Jan. 22-24, 1963, For-
ward title of paper and abstract, not
more than 800-words, with brief bio-
graphical sketch of author/authors,
(10 copies), deadline: May 15, 1962,
to: Leslie W. Ball, The Boeing Co.,
P.O. Box 3707, Seattle 24, Wash.

2nd Cong. of IFAC on Automatic
Control, Basle, Switz., Sept. 1963.
Papers to cover Theory, Applications,
and Components. An abstract of not
more than 200 words should be sent
by June 1, 1962, to: American Auto-
matiec Control Council, ¢/0 Dr. G.
Weiss, Electrical Engineering Dept.,
Brooklyn Polytechnic Institute, 333
Jay St., Brooklyn 1, N. Y.

1962 Northeast Electronics Re-
search and Eng'g. Mtg. (NEREM),
Nov. 3-7, 1962. Papers to deal with
Radar Astronomy, Quantum Electron-
iecs, Information Technology, Plas-
mas, Solid-State Devices, Engineering
Management, and Communication and
Control. Forward either complete
papers or 400-500 word abstracts
(triplicate), and 50-word summaries,
deadline: June 11, 1962, to: I. Gold-
stein, Raytheon Co., Box 555, Hart-
well Rd., Bedford, Mass.

Circle 6 on Inquiry Card ————5

ON ““TV SET”
KEEPS PROCESS ON STREAM

The TV set” —a name givea to the ATL Profile Monitor by technicians
using it ir a ticklish processing application — gets rapt attention from its
audierce. At a glance, an operator gets the full story of temperature
gradients throughout all critical points. As many as 48 different readings
are displayed simultaneously to form a characteristic profile for the process.
The moment any abnormality occurs, it changes the profile on the screen,
trips an alarm, and enables the operator to take instant corrective action.

This “TV set” is even more popular than the one at home. It does away
with the need for checking dozens of separate instruments and insures that
ne transients are missed. For the processor, it assures safer operation and
process continuity. In this and a growing number of other applications, the
ATL Profile Monitor kas paid for itself many times over.

Would you like to find out how it can pay you to put your process profile
on “TV"’? Write today for details.

ADVANCED TECHNOLOGY LABORATORIES

369 Whisman Road * Mountain Yiew 23 * California

@ | AMERICAN-Dtandard

Avtrican-Siandard ond Standard ¢
ore trodemorks of Americon Rodiotor
& Stondord Sonitory Corporotion




NOW

AVAILABLE
WITH WELDABLE
LEADS

EXCEPTIONAL RESISTANCE |

SURPASS MIL-R-10509

PERFORMANCE
REQUIREMENTS

RUGGED END-CAP

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

!

LONG TERM STABILITY
|

—— -

AVAILABLE IN
REEL PACKING

FOR AUTOMATED
PWB INSERTION

FIAAMISTOR

METAL FILM RESISTORS

OFFER 5 DISTINCT
TEMPERATURE
COEFFICIENTS TO
MEET ALL CIRCUIT
REQUIREMENTS

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

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

Filmistor Metal Film Resistors, in ¥, 4, Y2 and 1 watt
ratings, surpass stringest performance requirements of MIL-
R-10509D, Characteristics C and E. Write for Engineering
Bulletin No. 7025 to: Technical Literature Section, Sprague
Electric Co., 233 Marshall Street, North Adams, Mass.

For application engineering assistance write:

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

RESISTORS
CAPACITORS

MAGNETIC COMPONENTS

TRANSISTORS

14

INTERFERENCE FILTERS
PULSE TRANSFORMERS
PIEZOELECTRIC CERAMICS
PULSE-FORMING NETWORKS

Circle 7 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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PARAMETRIC AMPLIFIER
e _ \?.,,{'- :

K. M. Eisele adjusts Bell Labs’ new parametric
amplifier. It will be sealed in a metal cavity
and immersed in liquid nitrogen. Arrange-
ment provides even cooling of the amplifer
and improves stability. Non-degenerate am-
plifier has an over-all system noise tempera-
ture of 60°K at 6 CC, or a noise figure of
about 0.9 db.

Air Defense System
Dedicated at St. Louis

An electronic air defense sys-
tem developed by the Orlando
(Fla.) Aerospace Div. of Martin
Marietta Corp., recently went into
action coordinating the fire of
NIKE missile batteries protecting
the Greater St. Louis area.

St. Louis is one of 19 sites
around the nation using the
BIRDIE (Battery, Integration and
Radar Display Equipment) system
to automatically provide target in-
formation to missile units. BIRDIE
is a transistorized version of MIS-
SILE MASTER.

New Radar Aids
High-speed Aircraft

A new ‘“Terrain Avoidance” Ra-
dar System that increases “blind-
letdown’’ capabilities for high-speed
aircraft is being flight tested by
General Dynamics/Electronics, San
Diego, Calif.

System assists the pilot during
landings—even on unequipped fields
—in adverse weather. It also per-
mits high-performance aircraft to
accomplish their missions at low
levels over unfamiliar country when
vision is obscured.

It antomatically guides the air-
craft over all obstacles during
“‘ground-hugging” flight.

Designed primarily for military
aircraft, the system is based on a
non-scanning radar antenna, and
can be adapted for commercial use.
Civilian planes could use the new
system in adverse weather.

As We Go To Press ...

Device Helps Keep

Communications Secret

A new frequency shifting device
to help keep communications secret,
improve radio direction finding and
aid air navigation has been devel-
oped by the Univ. of Michigan
Cooley Electronics Lab.

With the device both receiver
and transmitter jump quickly from
frequency to frequency, always in
unison but in an apparently ran-
dom manner. An eavesdropper
would find it almost impossible to
catch continuously the right fre-
quency at the right time.

For direction finding, the system
would help eliminate the need for
operators at stations some distance
from the central control. Receivers
at these stations could be tuned
automatically through telephone
cables.

In “omnirange” navigation sys-
tems, use of this pre-programmed,
automatic station-switching device
would eliminate the pilot’s having
to re-tune his radio every few min-
utes.

NASA Awards Kollsman

Star-Tracker Contract

Kollsman Instrument Corp., has
been awarded a prime contract of
$1 million from the Goddard Space
Flight Center of the National
Aeronautics and Space Adminis-
tration for intricate instruments
to analyze stars from an observa-
tory orbiting in space.

Instruments will gather data on
the radiation content of outer
space, especially in the ultraviolet
range. Earth bound scientists
have been unable to study the
ultraviolet rays emitted by celes-
tial bodies because the rays are
absorbed by the atmosphere.

FACSIMILE
TRANSMITTER

New lightweight fac-
simile transmitter al-
lows forward troops
to flash charts, maps
and drawings to com-
bat headquarters.
Device was developed
by U.S. Army Signal
RGD Lab in coopera-
tion with the U.S.
Marine Corps. First
units were built by
the Westrex Co.,
N.Y.C.

RADIO TELESCOPE

e,

HA-Dec (hour angle-declination) radio tele-
scope for Harvard Univ., will be used to
study solar and galactic radio emission. The
85-ft. diameter antcnna, being built by
Blaw-Knox, is located at Harvard's radio
astronomy field station in Fort Davis, Tex.

Army Engineers Test
Electrostatic Printer

A printing machine that uses an
electrostatic process, rather than
conventional paper, ink, or printing
plates, is being tested by Army
Engineers at Fort Belvoir, Va. It
may be used in the Army’s new au-
tomated system of map reproduc-
tion, distribution, storage and dis-
play.

The test model is designed to
reproduce topographic maps aimost
instantly from 70 mm microfilm.
eliminating preprinting and stor-
age of maps and the storage of
drawings and printing plates. It
can print in black-and-white or in
color and can reproduce type. line-
drawings or photographs.
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Take this 1 mc Solid State
Printed Circuit, for example...

Intermountain Branch of Curtiss-Wright Elec- NEW—MAXPAK® Digital Modules are

. TVl . . welded, high density modules. encapsu-
tronics Division designed and manufactured it to lated in HMEATCON® high conductive

meet exacting standards of quality, reliability and plastic, Offer substantial savings in space — /‘// :

performance in a wide variety of digital logic sys- am; “'eighttv gtexi:;“if&v and re"albil')'lty at
ol L3 : : modest cost. Standard units available, or

tems. These precision built 1 mc Emts are ava:'lab.le T G el T (g

in a broad selection of standard “off-the-shelf” cir- fication. For complete information, write:

cuits, or Intermountain will custom design and Advanced Miniaturized Electronics, Inc.,

manufacture solid state printed circuits and systems 55 Kearney Rd., Needham Heights, Mass.
to your specifications.

O I]?OUble sided, gold, platedkthrough holes Electronics Division Intermountain Branch
e Lower cost multi-circuit packaging r .
e Meet all specifications in accordance with Mil. Curtiss B wri ght
Std. 275A CORPORATION
Write for information and prices on standard P.O. Box 10044 Albuquerque, New Mexico
units, or a quotation on your specific requirements. Phone: 345-1661 TWX: AQ-69
16 Circle 8 on Inquiry Card ELECTRONIC INDUSTRIES + April 1962
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NEW...Weston Series 1900 Meters Give You Integrated Design!
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Weston offers the widest choice of instrument types and styles
available in a single matching line. All instruments listed
above are available with conventional pivot and jewel move-
ments. The new Weston Taut Band Suspension offers highest
accuracy and sensitivity, is available in 35" and larger sizes.

Weston's new concept of design
(illustrated below) makes possi-
ble a fully integrated family of
instruments for vour every need.
Layout problems are simplified
since all meters of the same size
are directly interchangeable . . .
regardless of the mechanism you
choose. All meters meet ASA elec-

trical requirements in Specifica-
tion Number C-39.1 for indicating
instruments with 2600 V A-C di-
electric test, and are available with
B Bakelite or clear plastic faces
B Color inserts for coding or
styling

B 100 scale ares for both A-C and
D-C instruments.

In addition, only Series 1900 Meters offer . . .

THREE TYPES OF MOUNTING

2. FLUSH

Full bezel
permits mounting
flush with panel
through rectangular
cutout.

1. SURFACE

3. RECESS

Only the scale is

mounted behind the
panel . . . half
bezel fits into
window. Available
with internal
illumination.

New Concept of Design...Series 1900 PANEL METERS

D-C Cormag® A-C Iron Vane D-C Ext. Magnet
. . -~ L A
Three basic mechanisms > oNn —
(conventional or taut band) ... ’ L i
[ ] L
[ ] -
. :
- | = |
Rectifier Thermo-couple

fit a standard mounting plate. . .

o=
to produce any size meter! :

21/277

w\\
A=

3% 4" 5" 7"

Use same dimensions,
whether you choose a

meter with taut band

or pivot and jewel
movement.

visible since meter is



WESTON TAUT BAND gives You These Outstanding Benefits!

Because taut band instruments have no Taut band instruments. ..

B Modern in every way
m Series 1900 Panel Meters are

now available in...

any

size

from 214” to 714"

(Taut Band from 3%” to 71%")

s

e\‘“‘o

‘&c’ 1y

log-scale ’&'l/'ﬁer

1% 2% accuracy

1% and 2%, standard . ..
higher accuracy on request

any
E L‘
traditional Bakelite or modern
static-free plastic

Complete technical information from: WESTON INSTRUMENTS
Division of Daystrom, Incorporated
614 Frelinghuysen Avenue
Newark 14, New Jersey

any

function
A'c DC, AC, VU, Thermo, Rectifier,
or Log-scale

any
“ s ~3
77~ range

from 2 ua, full scale, to highest
needed

C mounting

surface, flush or recess

pivots and jewels . ..
e pivot friction is eliminated,

e require less driving energy,
» may beoperated in any position with-

e error due to pivot fall-over is elimi- out degrading performance,

nated.
Because there are no movement

springs . ..

¢ are 4 times more sensitive than con-
ventional meters.

e spring-set or hysteresis is eliminated.

Here’s what Weston’s exclusive design means to you

Weston Co-planar™ termination is the only
method of construction which assures com-
plete control of taut band ribbon length and
tension. This type of suspension also: as-
sures precise centering of the moving coil
for highest accuracy; guarantees uniform
torque of the flat movement ribbon through-
out the scale; and eliminates soldering with-
in ribbon’s active length. Important features
of Weston’s Co-planar™ design are illus-
trated in the drawing:

Small hub has wedge ‘““a” which securely
locks the taut band ribbon in place. The rib-
bon is then soldered at point “b”. No solder-
ing within active length of ribbon to disturb
the ribbon’s stress characteristics. Other end
of ribbon is attached in like manner to the
threaded anchor nut “‘c’’, into which the mov-
ing coil is attached.

Tension spring maintains firm pressure on
band, absorbs shock, increases ruggedness of
instruments.

Nylon bushing prevents excessive axial and
lateral motion—further contributing to
ruggedness.

4 Special taut band ribbon is produced by

Weston’s own metallurgical facilities. In-
plant quality control assures precise charac-
teristics in finished suspension ribbon.

Weston mechanism requires an active rib-
bon length of only 0.18” on each side of mov-
ing coil. That means Weston Taut Band
Instruments are less bulky, and are com-
pletely interchangeable with pivot and jewel
meters in Series 1900.

FACTS ABOUT WESTON TAUT BAND RIBBON

Average size is only 0.0003” thick, 0.003” wide, and 0.18” long.

Thickness is controlled within 1% — or = 0.000003".

Ribbon is supporting a weight equivalent to 50-tons per square inch in the instrument.

No degradation resulting from high shock or vibration.

Short ribbon length of 0.18” permits higher sensitivity than with longer ribbons.

A one-pound ingot of Weston Taut Band Alloy provides enough ribbon for 750,000 meters.
The cross-sectional area of a bundle of 18 ribbons is equal to that of a human hair.




LOW LEAKAGE qﬁe&m

sooo TANTALUM :CAPACITORS

MR. ENGINEER:

LOW LEAKAGE, the trademark of a truly SUPERIOR
TANTALUM, is an outstanding characteristic of the
Good-All 901. Our man in your area has detailed test

data and would like very much to show it to you. You
will be interested in the LOW LEAKAGE CIRCUIT
ADVANTAGES and outstanding PERFORMANCE of
this new 901 series Tantalum.

Standard MIL-SPEC Values through 35 Volts

Type 901 Tantalums are available from stock
at AUTHORIZED INDUSTRIAL DISTRIBUTORS

See you at IRE — BOOTHES 1119-1120

0000000000009 000000C¢000°0000¢
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A compact direct-coupled utility amplifier, with identical input and output impedances, can be duplicated and cascaded in an
iterative chain for extremely high gain. And the “links” (amplifiers) in this chain are adaptable to many applications. The
amplifier's 3 direct-coupled Philco 2N858 Silicon Precision Alloy Transistors deliver high gain, over a wide temperature range.

The 2N858 transistor, as a result of Philco’s fully-automatic SPAT* process, features low cost and process-controlied
uniformity, in addition to the device's superior temperature stability. = Send for Application Lab Report 746, and data on
Philco SPAT type 2N858. Write Dept. EI462.
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-7 TEMPERATURE, °C
DIRECT-COUPLED UTILITY AMPLIFIER DC OUTPUT VOLTAGE AND VOLTAGE GAIN VS, AMBIENT TEMPERATURE

Philco SPAT

Types 2N858—2N865
are immediately available p H I I
from your Philco Industrial A
Semiconductor Distributor. o
A SUBSIDIARY OF (Jf)ﬂdﬂo&ﬁ'%ﬁw%

*Trademark Philco Corp. LANSDALE DIVISION, LANSDALE, PA,




Facts and Figures Round-Up

April 1962

ELECTRONIC

INDUSTRIES

TOTALS

v o s
etV z
S— ey
TELEVSION SETS— "::g:
2 w00
- oy 28
o0
GOVERNMENT ELECTRONIC Radiacmeters R 203,645 Switchboard 70,982
CONTRACT AWARDS Radio direction finder . . 1,312,000 Switches ........... ... ... .. 138,264
This st clossfles ond gives the valus of slectiomic  Regie “parinai iai 000 Telmot cequiament 1 323774
e — 000  Telemetry equipment ......... X
gZ‘i’e’in’";ansggeecnce;es ,f,?”}ef,f’é'qﬁ?f ;96%. LAl Radomes .................... 414,622 Telephone equipment ........ 34,924
Receivers ............ 408,166 Teletypewriter equipment ... ... 2,550,228
Actuators ........... ... 37,191 Receiving system ...... ... ... 1,247,658 Terminals, telegraph .......... 65,424
Amplifiers ... ... 1,884,387 Recorder, tape ...... 1,003,456 Test sets .................. 553,091
Andlyzing systems ... .. .. 69,191 Recorder, video ..... 306,405 Transceivers . .............. 510,863
Antennas  ........ 788,631 Relay armatures ..... 71,828 Transducers .. ......... 227,550
Batteries .......... 533,298 Relays & assys ........ 374,503 Transmission assys ... 231,797
Blowers ... .. ... .. . 64,122 Resistors ............ 100,568 Transmitters ......... 45,211
Cable assy ........... . 207,581 Semiconductor devices . 65,455 Transponders . ... ... 759,985
Cable, telephone ... .. 28,510 Servos . 268,618 Tubes, electron 2,794,867
Communications equipment. .. 55,134 Shelter, electrical equipment 381,630 Tubes, klystron ...... 815,064
Computers .................. 7,677,120 Signal generators ... .. . 36,637 Tubes, magnetron . ... 2,255,640
Connectors .................. 35,754 Simulators 810,280 Vibration exciter system 27,927
Control systems..... 339,583 Sonobuoys ... ... ... ... 7,661,613 Viewing set, infrared . 375,166
Converters ........ 277,291 Standards, audio voltage 164,900 X-Ray equipment ... 43,240
Counters, portable ..... ... ... 98,524
Couplers & assys ............. 608,251
Data communications set 6,500,000
Decoders .................... 40,778 . .
Demodulation equipment ..... 83,984 1961 Receiving Tube Sales 1961 TV Picture Tube Sales
Detector, radioflo, leak 29,165 3
Digital magnetic tape system 58,947 Units Dollars
Discriminator ........... X
Disclay oatom: ramote 11l 1e0600  Decomber. ... 29,052,000 $25,084,000
Duplexer ................. .. 64,343  November..... . 32,636,000 26,561,000 pooomper. 709,556 $14,099,555
Encoder system .............. 99443  October.. 32,480,000 26,155,000  Nouomper 835,929 16,896,809
Filters ................... 27709  September..... 37,611,000 30,472,000 o0 C 912281 18,000,957
G August. . 36,907,000 31,347,000 ’ Ty
yroscopes . ......... 7,016,878 September . . . .. 946,405 18,981,210
Handsets ............ 550,390  duly 27,566,000 20,979,000 50y 870578 17.239.228
Hydroph June. . 31,463,000 25,989,000 i =Yy
ydrophones ...... . 35,123 July..... . 457,181 9,364,364
Indicators ................... 439517 May .. 29,823,000 25308,000 o 806.852 15.887.776
Loudspeak . April.. . ... ... .. 28,687,000 24,392,000 : I Ty
speakers ........ 5 . 140,532 May ... .. 673,315 13,238,774
Magnetic tape dataplotter system 52,500 March... .. . ... 36,635,000 30,719,000 April. . . . 722,110 14,293,375
Magnetron assy, stabilized .... 27,423 ~ February....... 25,803,000 21,865,000  waareh 0 036,098 18,725,011
mefe,s .................... 244,549 January......... 26,343,000 22,227,000 February . . . 728,989 14,395,981
avigation equipment ........ 1,784,521 - - o 833 14,430,602
Oscillators .............. ... 451000  Year-to-date, '61. 375,006,000 311,098,000 oruerY-. ... 707833 144305802
?:;'e"r“:u:p:l?es """""""" Ig;‘g;g Year-to-date, ’60. 393,055,000 331,742,000 Year-to-date, '61. 9,306,927 185,553,642
Radar ...................... 2,562,039  Source: E.I.A. Year-to-date, '60. 9,013,671 180,832,131
1961 Factory Sales 1961 TV and Radio Production
TV with
Monaural  Stereo Total TV UHF Tuner  Total Radio  Auto Radio ~ FM Radio
December. .. . . .. 132,822 314,086 December . . .. 580,262 38,772 1,845,206 658,687 110,822
November. ... . .. 141,083 358,285 November. 582,952 42,743 1,730,761 588,343 125,184
October. . . . 151,580 350,254 October . . .. 620,815 43,198 1,796,391 576,529 95,318
September... .. .. 124,142 328,045 September . 694,580 41,253 2,048,698 591,493 110,174
August. . 106,157 242,164 August. .. . 514,674 33,946 1,385,101 451,374 69,090
July. ... 70,681 171,331 July. 383,378 23,233 1,030,399 320,128 48,114
June. . 61,533 197,170 June . . .. 615,118 34,641 1,626,263 518,010 88,808
May . 53,887 142,450 May. ... 470,399 22,782 1,196,949 408,875 49,705
April. . 53,074 152,974 April . . .. 405,808 19,085 1,124,924 375,570 51,260
March. . 62,396 227,469 March .. . 497,458 21,540 1,384,052 384,227 75,044
February 50,710 204,638 February. . . .. 444,418 24,514 1,115,029 307,973 41,357
January. . . . .. 80,366 211,383 January. . .. 367,935 25,270 1,090,073 387,136 50,421
Year-to-date, '61. 1,088,431 2,900,249 Year-to-date, ’61 6,177,797 370,977 17,373,846 5,568,345 915,297
Year-to-date, '60. 1,183,608 3,339,777 Year-to-date, '60 5,708,346 428,527 17,126,518 6,432,212 904,766
Source: Electronic Industries Assoc.
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THERMOFIT

radiation crosslinked heat-shrinkable polyvinylchloride tubing

STANDARD DIMENSIONS BUS BAR INSULATION
As Supplied Recovered Dimensions R
After Heating

Wall Thickness Standard

Size Minimum I.D.  Maximum 1.D. (nominal) Package
Inches Inches Inches Feet

3/64" 046 .023 .020 500
1/16" 062 031 020 500
3/32" .093 .046 .020 200
1/8" 125 062 .020 200
3/16" 187 .093 025 200
1/4"” .250 125 .025 200
3/8" 375 .187 .030 200
1/2" .500 .250 .030 100
3/4" .750 375 .035 100
) i 1.000 .500 .040 100 HARNESS JACKET
1% 1.500 750 .045 100
2" 2.000 1.000 050 50
3t 3.000 1.500 .055 50
4" 4.000 2.000 .060 50

-NOTES:

Wall thickness will be less if tubing is resiricted during recovery.
Standard color — black.

Supplied on reels.

Standard package: as indicated; no more than three lengths per
package.

ELASTIC MEMORY
Thermofit PVC is a modified polyvinyl chloride whose molecules have been cross-linked by high-energy
electron beam radiation, producing a compound which will not melt or flow at any temperature, and

which possesses a unique elastic memory.

When Thermofit PVC is exposed for a few seconds to a temperature in excess of 350°F, the radiation-
induced elastic memory causes an instantaneous shrinkage to the recovered diameter. Lengthwise

shrinkage is held to less than 10%.

RAYCHEM
INCORPORATED corromaTiON

&>  RAYCLAD TUBES S

OAKSIDE AT NORTHSIDE * REDWOOD CITY, CALIF.—AREA CODE 4giI5 °* 368-7171 TWX RW 1489
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News|

Briefs

CLEVITE ELECTRONIC COMPONENTS,
DIV. OF CLEVITE CORP., Cleveland, Ohio,
has moved its Eastern Region Sales Offices
from Maplewood, N. J., to 1 Rockefeller
Plaza, New York 20, N. Y.

RCA’s AEROSPACE COMMUNICATIONS
AND CONTROLS DIV.,, DEFENSE ELEC-
TRONIC PRODUCTS, Burlington, Mass. has
received a joint NASA-USAF $400,000 con-
tract. The contract calls for a nine-month
conceptual study of an Operation Flight Con-
trol Scheme for SATURN class space vehicles.

LAVOIE LABORATORIES, INC., Morgan-
ville, N. J., has increased its production facili-
ties by 5,000 sq. ft., with the construction of
a new building to house its Test Dept.

SYSTEMS INC., Orlando, Fla., has con-
solidated its production of precision quartz
crystals and the manufacture of crystal filters
into one plant, located at 31 N. Coburn St.,
Orlando, Fla.

MELPAR INC,, SUBS. OF WESTING-
HOUSE AIR BRAKE CORP., Falls Church,
Va., has announced plans to situate a sub-
sidiary plant in Fairmont, W. Va. The new
organization will be known as MELPAR-
FAIRMONT, INC.

ATLANTIC RESEARCH CORP., Alexan-
dria, Va., has aequired the GENERAL COM-
MUNICATION CO. of Boston, Mass. The ac-
quisition was accomplished through an ex-
change of stock. Atlantic Research’s electronic
interests now include its Jansky & Bailey
Div., Electromechanical Div., and another sub-
sidiary, Northeastern Engineering, Inc., Man-
chester, N. H.

The directors of AMERICAN ELEC-
TRONIC LABORATORIES, INC., Lansdale,
Pa., at a special meeting of the Board, pro-
posed a 2-for-1 split in both classes of com-
mon stock. AEL currently has 116,960 shares
of common stock outstanding.

MICROWAVE ASSOCIATES, INC., Burling-
ton, Mass., has announced the receipt of R&D
contracts totalling $236,000. Two contracts of
over $112,000 cover low-noise microwave diode
development and the application of micro-
wave semiconductor devices in high power
switching systems and is USAF sponsored.
Two additional contracts in excess of $123,000,
cover tunnel diode R&D and development work
on high power gaseous switching devices and
is sponsored by the U. 8. Army.

AMERICAN MACHINE & FOUNDRY CO.,
New York, N. Y., is to be the major tenant
of the new Madison Square Garden Center
to be built at ground level above the Pennsyl-
vania and Long Island Railroad Stations in
New York City. AMF plans to lease 12 floors
totalling 229,000 sq. ft. as its new executive
world headquarters in the 30-story office
building. The building will be known as the
AMF Tower.

GENERAL DYNAMICS CORP., New York,
N. Y., has been awarded a $7.6 million con-
tract by the USAF Ballistic Systems Div. for
communication systems at three additional
Titan, ICBM bases and a training facility.
The system will be installed at Davis-Monthan,
McConnell, Little Rock and Vandenberg AF
Bases. Previous systems have been installed
at Lowry, Ellsworth, Beals, Larson and Mt.
Home AFBs.

ELECTRONIC INDUSTRIES -

April 1962

Capsule summaries of important happenings in

affairs of equipment and component manufacturers

WESTINGHOUSE ELECTRIC CORP., Bal-
timore, Md., announces the formation of a new
department to coordinate and manage the com-
pany's efforts and those of its major subcon-
tractors on large defense systems. The SYS-
TEMS DEPT. is the fifth major organization
to be added to the Westinghouse Defense Cen-
ter.

FAIRCHILD CAMERA AND INSTRUMENT
CORP., Syosset, L. I., N. Y. is acquiring
all property, business and assets of COSMIC
CORP., El Cajon, Calif. Cosmic Corp. pro-
duces rocket engine and cryogenic sub-systems
for missiles, spacecraft and nuclear uses. The
agreement calls for an undisclosed number of
shares of the authorized and unissued common
stock of Fairchild Camersa.

XEROX CORP., Rochester, N. Y. has an-
nounced plans to acquire UNIVERSITY MI-
CROFILMS, INC. Ann Arbor, Mich. Univer-
sity will operate as a wholly-owned subsidiary
of Xerox, under its present management.
Xerox will pay a little more than 1% of its
current outstanding common stock for Uni-
versity under terms of the agreement.

RAYTHEON CO., has awarded a $300,000
contract to ADVANCED ELECTRONICS
CORP., Hicksville, N. Y. for telemetry equip-
ment for the Hawk missile. Advanced also
supplies equipment for the Pershing, and
Terrier-Tartar missiles.

GENERAL TELEPHONE & ELECTRONICS
CORP., New York, N. Y. has announced plans
to merge its LEICH SALES CORP. into its
AUTOMATIC ELECTRIC SALES CORP.
Headquarters for the marketing subsidiary
of AUTOMATIC ELECTRIC CO. will con-
tinue to be at Northlake, Il

SPERRY GYROSCOPE CO., DIV. OF
SPERRY RAND CORP., Great Neck, N. Y.,
has announced receipt of $15 million from the
U. S. Navy for design, production and installa-
tion of navigation equipment aboard 10 new,
Lafayette class, Polaris submarines. The
Lafayette class ships are scheduled to be in
service with the fleet by the end of 1964 and
will carry 2,500-mile nuclear-tipped Polaris
missiles.

THE LIONEL CORP. has amnounced re-
ceipt of contracts totaling over $5 million from
the Army, Navy, Air Force, and AEC. Partial
breakdown includes: LIONEL ELECTRONICS
LABS., Brooklyn, N. Y., $200,000 for radia-
tion rate meter scalers for the AEC and $315,-
000 for connectors for the Hawk, Nike Zeus,
Sparrow, Polaris, Advanced Polaris and
U.S.A.F. Sidewinder. INTERCONTINENTAL
MANUFACTURING CO., Garland, Texas, $1,-
490,000 for motor cases, nose cones and noz-
zles for the Scout, Nike Hercules and Honest
John missiles, and air frames and assemblies
for the Navy’s F8U-2 Crusader.

MIDDLE WEST

RADIO CORP. OF AMERICA has awarded
the J-V-M DIV. of FIDELITONE MICRO-
WAVE, INC., Brookfield, Ill., initial produc-
tion contracts approaching $1 million. J-V-M
will furnish the r-f assemblies for the RCA
DME and commercial transponder.

THE BENDIX CORP., Detroit, Mich.,, has
entered into a contract to acquire the busi-
ness and assets of GREENBRIER INSTRU-
MENTS, INC., Ronceverte, W. Va. Green-
brier will continue operations in Ronceverte
under its present management as a wholly
owned subsidiary of Bendix.

!

OAK MANUFACTURING CO., Crystal Lake,
I1l., has acquired DELTA-F, INC., Geneva,
Ill., manufacturer of freq. control systems.
The purchase was made for an undisclosed
amount of cash. Delta-f will be operated under
its present management as a subsidiary of
McCoy Electronic Co.. acquired by Oak in
1961.

VITRO CHEMICAL CO., Chattanooga,
Tenn. has received a contract from the A.E.C.
(Atomic Energy Commission) to supply 20
tons of Thorium metal ingots to the AEC’s
facilities at Savannah River. Value of the
contract is estimated to exceed $600,000.

WEST

ULTRASONICS SYSTEMS, INC., Los An-
geles, Calif., has consolidated with DURA-
BOND BEARING CO., Palo Alto, Calif. Un-
der terms of the acquisition, Ultrasonics will
operate as a wholly-owned subsidiary of Dura-
Bond.

The management grono of THE KEARFOTT
MICROWAVE DIV, Van Nuys, Calif., have
formed a corporation and purchased the assets
of that facility from the parent corporation,
KEARFOTT DIV., GENERAL PRECISION,
INC., Little Falls, N. J. The new corpora-
tion will be known as MICRO-RADIONICS,
INC., and will continue its manufacturing
and engineering operations at its present lo-
cation, 14844 Oxnard St., Van Nuys, Calif.

BRUSH INSTRUMENTS, DIV. OF CLEV-
ITE CORP., Cleveland, Ohio, has established
a new district office at 300 Speer Bilvd., Den-
ver, Colo.

SYLVANIA ELECTRIC PRODUCTS, INC.,
has announced plans for a 77,000 sq. ft. addi-
tion to its RECONNAISSANCE SYSTEMS
LABORATORY in Mountain View. Calif. The
new 2-story addition is expected to be ready
for occupancy this summer. It will bring
Sylvania’s total operating floor space at
Mountain View to more than 375,000 sq. ft.

MILITARY PRODUCTS DIV.. HOFFMAN
ELECTRONICS CORP., Los Angeles, Calif..
has received an initial letter contract to pro-
duce $648,178 worth of specialized TACAN
AN/ARN-65(V) radio navigation sets for the
Aeronautical Systems Div., Wright-Patterson
AFB, Ohio.

HUGHES AIRCRAFT CO., Culver City,
Calif., has been awarded a follow-on con-
tract in excess of $750,000 for continued de-
velopment of an advanced guidance unit for
the Mauler tactical air defense system missile,
The award was made by the POMONA DIV,
GENERAL DYNAMICS CORP., prime con-
tractor on the Mauler to the U. S. Army.

UNITED TRANSFORMER CORP., New
York, N. Y., has announced the opening of
its expanded Pacific Div. in newer and larger

facilities at 3630 Eastham Dr., Culver City,
Calif.
PERMALUSTER, INC. has relocated in

larger facilities at 2801 W. Olive Ave., Bur-
bank, Calif., This move has increased manu-
facturing space to 6,000 sq. ft.

TEXAS INSTRUMENTS INCORPORATED,
Dallas, Tex., has been awarded a $370,000 con-
tract by the Electronics Systems Div., USAF
Systems Command, for design, development
and manufacture of a full duplex digital
vocoder system.
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TUBE TYPE 8211

Ef = 6.3 volts 20.000’

Eb - 150 voits.

{

17.500!

15.000]

4

12,500

10,0001
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lNSCOhDUCYANCE {Gm) IN MICROMHOS

7,500/

1

NEW!

2500 /Sylvania High Gm Pentode
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N
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Unusually sharp cutoff

[ S R S S—
CONTROL GRID VOLTAGE |

characteristics for video
amplifier applications, servo-drive or series pass circuits

Curves, shown above, comparing cutoff characteristics of
SYLVANIA 8211 with its prototype, provide striking evidence
of the improvements gained through the use of a strap frame
control grid. Strap frame grid also contributes substantially to
the high transconductance of 13,500 umhos which, shown in
a ratio to plate current of 10mA, provides an excellent figure
for Gm to Ib. A further outstanding feature of 8211, high
power sensitivity, makes it well suited for use as a high-effi-
ciency servo driver or series pass tube.

NEW!
Sylvania Sharp Cutoff Pentode

for RF, IF amplifier service to
400 Mc offers 50% greater G x BW

SYLVANIA 8210 combines strap frame control grid with these
unusual design advantages over prototype—improved heater
requires less power (Ef — 6.3V, If — 125 mA), offers cooler
operation and extended life; grid 1 lead is brought out the
top of the envelope, thereby reducing plate to grid capaci-
tance. Too, 8210 offers a higher Gm of 8500 umhos contrib-

uting to a 40% improvement in maxim stable gain( GM
326 2 7 fcgp

Of —— i i
Yo and a better gain bandwidth product of 92 Mc.

Now there are 9 strap frame

8185




NEW!

Sylvania Medium-Mu Power Triodes
offer Gm of 19,000 pmhos

SYLVANIA-8185 is designed for use as a grounded grid RF
power amplifier in the VHF, UHF regions in critical applica-
tions of communications, telemetering and guidance equip-
ment.

SYLVANIA-8186 is identical to 8185 except for heater charac-
teristics. 8186 has a 26.5V heater; 8185 has a 6.3V heater.

tubes...

offering high performance
and high reliability

‘‘Forced’’ to compromise high performance for high relia-
bility? No longer! Not with Sylvania strap frame grid sub-
miniature tubes in your design. Specify from 9 Gold Brand
premium types, including 2 new pentodes, 2 new triodes.
Compare a few of their advantages:

* High gain « Low noise ¢ Excellent gain bandwidth
product ¢ Exceptional Gm to Ib ratio « Unusual electri-
cal stability ¢ Inherent resiliency to voltage surges «
High uniformity, interchangeability « Improved cutoff
characteristics * Radiation tolerance of 10!2nv dose
rate and 10!6nvt total dosage * Resistance to shock of
500g, temperature of 180°C ¢ Extraordinary storage life
* Specified base failure rates (percent per 1000 hours)

Your Sylvania Sales Engineer can detail the many advantages
strap frame grid subminiature tubes offer for your design.
Ask him. For data on specific types write Electronic Tubes
Division, Sylvania Electric Products Inc., 1100 Main Street,
Buffalo 9, New York.

SYILNANIA

SUBSIDIARY OF

GENERAL TELEPHONE &H[C'TA’OIV/G'S




ONE PIECE REFLECTOR

Largest precision parabolic reflector ever successfully fabricated in one piece, has
been delivered by Electronic Specialty Co., Los Angeles, Calif., to the Lincoln Lab-
oratory of the Massachusetts Institute of Technology. Reflector is 28 ft. in diameter,

YIG RESONATOR

Spherical resonator of yttrium iron garnet
(YIG) used in making measurements of the
acoustic loss of the material is examined
by C. LeCraw. Bell Telephone Labs measure-
ments have shown that, over a wide frequency
range, YIG has a lower acoustic loss than
quartz, the best previously known material.

"SO TIRED"

Apparatus designed for sterilizing compon-
ents used in space craft is made by Amer-
ican Sterilizer Co., Erie, Pa. It is intended
for exposure of the components to ethylene
oxide gas. It permits later studies to
determine whether exposure to the ster-
ilant gas alters any function of the com-
ponents sterilized. The studies also determ-
ine whether sterility has been obtained.

Snapshots
of the

Electronic
Industries

NEW OPTICAL MASER

New Minneapolis-Honeywell optical maser
is demonstrated by scientist J. Killpatrick.
He observes pink glow caused by exciting
helium and neon gas in a glass tube in the
process of producing a continuous wave maser
(laser) action. This maser is believed to
be only the fourth such operating device.




COIL WINDER

Leesona Corp. Coil
Winding Machine has
from six to twelve
winder heads. It will
wind from 400 to
1000 coils per hr. in
AWG 16 to 50 and
finer.  Individually-
powered heads will
wind all sizes of
coils up to 3" in
diameter by 23g” in
length, and will wind
two or more coils at
the same time

CARBON BOIL

In a demonstration of
carbon boil, sparks
shoot from the va-
porizing remains of a
razor blade (high-
quality steel with a
melting  point  of
3000° F.) as it is
heated well beyond
that point. Develop-
ed by Baird-Atomic,
Inc., Cambridge,
Mass., the furnace
produces a tempera-
ture of 5000°F in 3
secs. Graphite cloth
heating elements are
supplied by National
Carbon Company.

FINGERTIP
CONTROL

Wlliam F. Alexander,
Hughes Aircraft Co.
engineer, displays
new “ball tracker”
which instantly cen-
ters the tracking
“pip” on a radar
screen, saving valua-
ble time in detecting
targets. Tracker is
U.S. Armed Forces'
device for tracking
aircraft or missiles.

SPACE MATERIALS

Sphere made of spedal ‘“rigidizing” materials is shown after sur-
face has hardened. It is hoped that these materials, being developed
by Westinghouse, can be tightly packaged as a missile payload, and
then inflate and become structurally strong once put into orbit.

GIANT-SIZED LAMP

This 50 kw lamp which can operate on ordinary 100 volt household
current, is the largest electric bulb in the world. Built by Tokyo
Shibaura Electric Company (Toshiba), the lamp develops enough
light to read a newspaper by at 1,968 ft. The lamp has a diameter
of 20.5 in. and is 35.9 in. long. It weighs 50.8 Ibs. Equipped
with a reflector it is 47,300 times brighter than an ordinary bulb.




ELELTRONIGS

PROGRESS IN L-BAND TECHNOLOGY

G-E TETRODES AND TRIODES OFFER ...

HIGHEST AVAILABLE POWER AND DUTY RATINGS
T0 MEET NEW IFF REQUIREMENTS

GL-7399 long life is proved in IFF cavity designed by Power Tube Department.

ZP-1025 (shown 233"
actual size) reflects
design trend in G-E
IFF tubes.

New General Electric metal-ceramic, negative-grid
transmitting tubes permit operation at peak power
levels 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- TYPICAL OPERATION FOR TUBES NOW IN FAMILY
saving opportunities in eircuit design. Heat-sink con- I e R

duction cooling also reduces component require- | |
ments, minimizes package size. Longer life and Tube Appllizgtion Service JFretErllxgncy ‘PeakK\F;ower Duty
more reliable performance are achieved by use of — 1|
a cathode area seven times that of tubes commonly GL-7399’ Ground-based| Grid-Pulsed | 1030 10 .01
employed in this service. | Interrogator | Amplifier |

Type ZP-1025 features internal feedback—an in- ZP-1015' Airborne | Grid-Pulsed| 1030 10 01

dustry first for a tube of its size—which simplifies

Interrogator | Amplifier l .
cavity design for oscillator service in transponders.

ZP-1018 | Airborne | Gd-Pulsed| 1090 | 2 | .02
TO ORDER, or obtain more information, call your Transponder | Amplifier ‘ {
Power Tube Sales Office. O |zpa0zs | piborne [Oscilator | 1090 | 2 | 02

Tra der
POWER TUBE DEPARTMENT LD ,

GENERAL @D ELECTRIC

TELEPHONE TODAY:

Syracuse ......... OL 2-5102 Chicago .......... SP 7-1600
New York ........ Wi 7-4065 Dayton ........... BA 3-7151
Clifton, N. J. .....GR 3-6387 Orlando, Fla. ..... GA 4-6280
Washington, D.C. ..EX 3-3600 Llos Angeles ...... GR 9-7765
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Pioneering in Solid State Materials

R
l'l/lﬂ”l”ﬂ
INCORPORATED

Bridgeport 1, Connecticut

ELECTRONIC INDUSTRIES

.it can be measur@f by pure statistics:
Employmenf up 40% in 1 year

Plant space up 900% in 3 years
Sales up 100% in 2 years

.. it can be measured by product development:
3 capacitor designs — 1955
12 capactitor designs — 1958
20 capacitor designs — 1961

.. it can be measured by the utilization of human resources:
Sales management increased 30% in 1 year
Engineering management increased 50% in 1 year
Production management increased 60% in 1 year

If interested in knowing more about product lines circle
number below on reader service card.

If interested in knowing more about a growth company
send resume to: Personnel Department, Vitramon, Inc.
Box 544, Bridgeport 1, Connecticut. Inquiries receive
immediate attention in strict confidence.

Circle 13 on Inquiry Card
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Superior Tube leads the way in cathode progress—offers you a complete line covering all needs.

THIS ADVERTISEMENT IS PRIVATE—
FOR ELECTRON TUBE DESIGNERS ONLY

Which of these cathode developments means most to you?
Which do you need right now? Which will you need tomorrow?

1. Low-power disc cathodes. Superior’s miniature disc cathodes
give a satisfactory electron beam with only % to % the heater
power required by standard sizes. New triangular hole ceramics
reduce heater requirements stilt further, in addition to improv-
ing ““warm-up’’ characteristics. Contact area is 60% less than
with round hole ceramics.

2.Controlled E-dimension. In the manufacture of disc cathodes,
Superior Tube controls E-dimension to within .0005 in. of
specification. This permits interchangeability in tube assembly.
Likewise it insures a uniformity of cut-off characteristic of
tubes and permits use of a less costly fixed resistor in the
grid circuit.

3. No seams. Superior's Weldrawn® process makes available
no-seam cathodes in many materials not available in regular
seamless form. Weldrawn cathodes are made by welding flat
strip and cold drawing to desired dimensions.

4. All purpose cathode alloy. New Superior Tube Alloy X-3012
combines both the high emission capacity of active alloys and
the long life normally associated with passive alloys. Inaddition,
sublimation and interface impedance are reduced practically
to zero. This alloy has twice the hot strength of ordinary nickel
alloys and can take high current and overvoltage abuse. X-3012
is available in both sleeve and disc types.

32 Circle 14 on Inquiry Card

5. Special alloys. The Cathaloy® series of cathode alloys was
developed by Superior to provide a few alloys of broad applica-
tion capable of meeting any cathode requirements, plus offer-
ing certain properties not available in other cathode alloys.
These alloys greatly simplify cathode alloy selection. Their
composition is carefully controlled, and electron tube tests of
individual heats are made in Superior's Electronic Laboratory.

Do you have a copy of Superior’s catalog No. 51 cover-
ing its complete line of cathodes and other electronic
tubing products? Write Superior Tube Company, 2502
Germantown Ave., Narristown, Pa.

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 -+ April 1962




Here’s a new ‘“twist” for the specialized application:

Bendix “TWIST /PULL” Pygmy Electrical Connector

This new Bendix® Pygmy® Electrical Connector uniquely
combines positive coupling and pull-to-disconnect fea-
tures. It is connected by a twist; disconnected either by
hand or, remotely, by lanyard.

Complete intermateability with PT receptacles is
achieved through use of standard Pygmy PT plug shells,
five-key polarization, and three-point bayonet lock
coupling. The “twist/pull” design assures inter-facial
sealing and meets the performance requirements of
MIL-C-26482.

Scintilla Division

Caonadian Afflliote: Avioti

ELECTRONIC INDUSTRIES April 1962

Resilient inserts assure extreme vibration resistance
and provide support for size 20 or 16 gold-plated Pygmy
contacts of either the solder or removable crimp type.
Plating options for the aluminum shell components are:
cadmium with an olive drab chromate after treatment,
or alumilite hard anodic coating.

Write us at Sidney, New York, for your copy of our
informative technical bulletin SL-102, giving complete
information on shell sizes and arrangements, as well as
helpful design and dimensional data.

‘mﬂdp'/

CORPORATION

Electric, Ltd., 200 Laurentien Blvd., Mantreol 9, Quebec. Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N, Ve
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ENGLAND

Royal Navy Orders
EMIDEC Computer

Stock records of naval stores for H.
M. ships, held at the Royal Naval
Stores Depot at Copenacre, Wiltshire,
will soon be maintained by a EMIDEC
1100 computer. EMI Electronics Ltd.
recently delivered the computer to the
Depot.

The computer, which will include
several magnetic tape units, will also
maintain lists of components for dif-
ferent types of electronic equipment.
EMIDEC will work out complete lists
of components needed, look up the
stock record and confirm availability,
debit the stock record and prepare
printed invoices for the items to be
dispatched to the ships. Computer will
also perform the calculation of future
requirements of stores to be ordered
from manufacturers, and the record-
ing of subsequent contracts placed
and deliveries received.

Companies Pool Resources

General Electrie Co. Ltd. and Mul-
lard Ltd., have agreed to pool their
resources in the field of semiconduc-
tors. This step has been taken in
view of the prospect of growing for-
eign competition and wider opportuni-
ties overseas, particularly if Britain
enters the European Common Market.
It will facilitate further increase in
the exports of each company in this
field. Large-scale manufacturing re-
sources thus made available can sup-
port the growing R&D facilities
needed to meet present and future
demands.

- o
G

34

NATO Building High-power
Radio-Telegraph Station

NATO is building a high-power
VLF radio-telegraph station on the
coast of Cumberland.

Prime essential for this station is
reliability. Aeccordingly, high power
and a 19 KC frequency will be used
to ensure that transmissions will be
as immune as possible to the effects of
ionospheric disturbances. To avoid in-
terruptions, the transmitter will be
built of duplicate sections which can
be worked individually or in parallel.
Site is located at the end of a penin-
sula in a region of fairly flat land of
low resistivity.

Transmitter will be comprised of
a 50 mw drive stage, followed by five
stages of amplification. It will be
capable of delivering a peak power of
500 kw into the antenna at its work-
ing frequency.

Continental Electroniecs Systems,
Ine. of Dallas, Texas, whose British
associates are Redifon Ltd., London,
have been awarded a contract for the
design and provision of this station.
Masts and antennas will be supplied
and erected by British Insulated Cal-
lender’s Construction Co. Ltd. under
subcontracts.

IRELAND

New Plant for STC

Standard Telephones and Cables
Ltd., British associate of International
Telephone and Telegraph Corp. will
establish a plant in northern Ireland
to build telephones and telephone ex-
change equipment. The plant will be
at Monkstown, about eight miles from
Belfast, on the northwest shore of
Belfast Lough.

OLYMPIC
SCORER

Dr. F. Wolfgang, sec.
gen. of the Organiz-
ing Com. for the IX
Olympic Winter
Cames, B. Neumann,
press mgr, and W. A.
Boesenberg, gen.
sales mgr. of IBM,
Cermany (1 to r)
watch operation of
600-line/min. printer
in IBM computing
system of the same
type that will be
used to score the
1964 Winter Games
at lnnsbruck, Austria.

ELECTRONIC INDUSTRIES -

national News

X-RAY TEST

Technician uses new industrial gauge to
measure thickness of plating layers without
harming the finish on an automobile bumper.
Gauge was developed at the Ontario Research
Foundation, Toronto, Canada. An electron
beam does the probing, and X-rays sent back
from the surface of the base material tell
when the film has been penetrated.

JAPAN

New Electronics
Company Formed

Raytheon Co., Lexington, Muss. and
Japan Radio Co., Ltd.. Tokyo, have
completed plans to form and operate
a new electronies company in Japan.
It is expected to be in operation soon.

To be known as the New Japan
Radio Co., the firm will engineer and
produce a complete line of microwave
tubes. Administrative headquarters
will be in Tokyo. Engineering, manu-
facturing and warehousing will be in
Mitaka, a Tokyo suburb. New com-
pany’s products will be marketed in
Japan and the Far East by the Japan
Radio Co.

Transpacific Cable
To Be Laid in 1964

AT&T Co., Hawaiiar Telephone Co.
and Kokusai Denshin Denwa Co.,
Ltd. of Japan, have signed an agree-
ment for a transpacific telephone
cable to be laid in 1964.

The $84 million project will be one
of the most extensive ocean cable
systems ever undertaken. Cable will
stretch some 6,300 mi. between
Hawaii and Japan, routed via the
islands of Midway, Wake and Guam.
It will have a capacity of 128 simul-
taneous conversations.

AT&T’s Long Lines Dept., will
build and oeperate the Hawaii-Japan
system in conjunction with the Ha-
waiian Co. and K. D. D., th2 Japarese
overseas telecommunications company.

(Continued on page 36)
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MINUTEMAN

Under the auspices
of Autonetics,
a division of

North American Aviation, Inc.,

Fairchild has completed
the most comprehensive
reliability program

in the

semiconductor industry.
The results of

this program
demonstrate that
Fairchild reliability

is not a claim

—it's a fact.
MINUTEMAN parts

— with proven reliability
— are now available

in quantity

through your

nearest Fairchild

Sales Office.

ELECTRONIC INDUSTRIES -

April 1962

RELIABILITY
AVAILABLE
FROM
FAIRCHILD

MINUTEMAN FAIRCHILD RELIABILITY EVALUATION RESULTS

FAIRCHILD 2N1613 MINUTEMAN PART NO. 853M -

Millions of

Observed

Environmental Conditions No. of Units ! J Upper 60%
Transistor Hours _L Failure Rate | Confidence Limit
25°C, 10V, 150mwW 13,815 45.6 .002 .004
All Units Within Ratings | 14,607 46.4 ﬂl' .002 .004
FAIRCHILD 2N1132 MINUTEMAN PART NO. 501M
- T I _
avi | Conditions No. of Units | Millions of Observed Upper 60%
Envitonmental Conditio ] 0 t Transistor Hours Failure Rate | Confidence Limit
25°C, 10V, 150mW 21,163 84.6 .004 .005
. | _ o
All Units Within Ratings 1 21,924 l 85.5 .004 l .005

Note — Failure Rates expressed in % /1000 hours based on assumption of exponential distribution without any acceferation factors.

FAIRCHILD

T i E |
SEMICONDUCTOR

545 WHISMAN ROAD. MOUNTAIN VIEW, CALIF. - YORKSHIRE 88161 + TWX: MN VW CAL 853
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

Circle 16 on Inquiry Card
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MEET 4000 NEEDS FOR *
“SPECIAL" PULSE TRANSFQRMERS
WITH STANDARD PIC UNITS

you can do it by taking these two steps:

1. Check the PIC Selection Guide for Pulse Transformers. It
catalogs 68 case style options and 106 electrical types.
Then, if this doesn't answer your special requirements . . .

2. Ask PIC to run your pulse transformer specifications through
its file of over 4000 procuction drawings. This file has been
increasing at the rate of two new transformer designs per day
for more than 14 years. In 8 out of 10 cases a transformer
duplicating the spec’s you submit can be produced directly
from existing production drawings.

Send today for your copy of PIC's Selection Guide
for Pulse Transfcrmers. For compiete information,
write us on your company letterhead.

POLYPHASE INSTRUMENT COMPANY
Bridgeport, Penna.
TRANSFORMERS » FILTERS « MAGNETIC AMPLIFIERS « DELAY LINES

36 Circle 17 on Inquiry Card
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International
News
(Continued from page 34)

SCOTLAND

LFE to Market Scotch
Firm's Instruments in U.S.

The Instrument Div. of LFE Elec-
tronics expanded its product line
when an exclusive agreement was
signed with James Scott (Electronic
Engineering) Ltd., Glasgow, Scotland,
to market the Scottish firm’s complete
line of Allscott test instruments in the
U. S. LFE Electronics is a major op-
erating group of Laboratory For Elec-
tronics, Inc.

Under terms of the agreement, the
Instrument Div. will handle domestic
marketing of Scott’s line of Allscott
microwave noise measuring equip-
ment, spectrum analyzers, antenna
radiation pattern recorders, power
units and noise generators. Scott has
been United Kingdom representative
for the Instrument Div.’s ultra-stable
microwave oscillators, stability test-
ers, radar test sets and microwave
components since early in 1961.

SWEDEN

LFE Acquires
Swedish Firm

Laboratory For Electronics, Ine.,
has acquired 100% of the Elenik En-
gineering Co., Stockholm, Sweden.
Elenik is a specialist in design, de-
velopment and production of electronic
systems for industrial material han-
dling. These systems integrate in-
struments for measurement of forces.
weight, length, pressure and motion
with electronic control equipment
such as servoregulators and program-
ming units in order to provide precise
control of proportioning and batching
operations.

Broadcasting Systems
Ordered By Swedish Board

Royal Board of Swedish Telecom-
munications has placed an order for
TV and sound broadcasting transmit-
ters with Marconi’s Wireless Tele-
graph Co. Ltd.

Contract calls for the supply of 21
vision transmitters, 21 sound trans-
mitters, 40 frequency-modulated sound
transmitters and a considerable
quantity of program input, parallel-
ing, feeder and ancillary equipment.

The transmitters will augment Swe-
den’s TV and VHF frequency-mod-
ulated sound broadecasting systems by
providing first-class reception in the
northern area and in what are at the
moment fringe areas throughout the
country. Deliveries, at the request of
the Royal Board of Swedish Telecom-
munications, are to be spread over the
next four years.

ELECTRONIC INDUSTRIES - April 1962




THE WORLD’S FASTEST

COLD CATHODE TRIGGER TUBE
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Primed trigger
@ Stable trigger breakdown

® Recovery (oeionisation) times
down to 10 x/sec

® Ring counter operation
up to 100 ke/s

® Suitahle for use on rectified
200/250V. mains supply.

Write for new

application

report
MS/118

Srandard Telephones and Cables Limired

VALVE DIVISION:BRIXHAM ROAD - PAIGNTON - DEVON - ENGLAND
62/16MS USA enquiries for price and delivery to ITT Components Division, P. O. Box 412, Clifton, N.J.
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INTERNATIONAL
EXHIBITION

More than 500 British and foreign
manufacturers of electronic

equipment, scientific instruments and
industrial controls will be showing their
newest products at the 1962 |.E.A. —

the largest exhibition of its kind ever

held in the world. If you are in this
field, or planning automation in your

plant and office, you should be there

for the 1962 I.E.A. exhibition will
show not only the |atest developments
in instrumentation and electronic
equipment, but also prototypes vital

to the world in the years ahead.

LONDON ENGLAND\
28 MAY -2 JUNE 1962
\

Tele-Tips

“HAM” OPERATOR William G.
Welsh, an engineering writer at
Librascope Inec., Glendale, Calif.,
is this vear’s “Ham of the Year,”
recipient of General Electric's
1961 Edison Radio Amateur
Award for public service. Welsh
earned the distinction for his ef-
forts at instructing others in code
practice, working at it 20 to 30
hours a week.

FACED WITH THE PROBLEM
of making a periscope that could
be pointed directly into the firing
chamber of a rocket engine, engi-
neers at Aerojet-General took a
cue from the human eye, used a
film of cooling water inside the
lens to make it “weep.” They also
used the “light refraction” quali-
ties of the water for their optic
needs.

FUEL CELLS as eventual power
sources for automobiles are get-
ting increased attention. At a re-
cent meeting of the AIEE, one
paper itemized the probable fuel
cell applications chronologically:
first, in military equipment, then
portable tools and garden equip-
ment, eventually in fork Ilift
trucks and tractors, and finally in
automobiles.

AIR TRAFFIC CONTROL opera-
tions are making severe physical
and emotional demands on airport
controllers. The casualty list from
the New York Center makes grim
reading: three coronary cases, one
case of intestinal surgery, one
hernia and three ulcer operations.

AT NBS high-speed data process-
ing and display equipment has
been programmed to simulate traf-
fic flow over a 9-block length of a
principal traffic artery in down-
town Washington, D. C. After in-
formation on volume of traffic and
traffic controls has been fed into
the system, the simulated traffic
flow is tabulated on printouts and

PLAN YOUR VISIT TO LONDON and the I.E.A. NOW is also shown in a motion picture

} of simulated cars moving, chang-

For your Official Invitation Card and further details contact: ing lanes, and stopping for lights,
INDUSTRIAL EXHIBITIONS LIMITED, 9 ARGYLL STREET, LONDON W.1, ENGLAND as in a helicopter view of the ac-
tual streets.
LN 030"‘“'5”“’” W.H, (Continued on page 42)
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Now—A High-Performance Potentiometer

For As Little As $3

Never before could you find a low price tag on this kind of
potentiometer performance. Now —for as little as $3 a unit in
quantity orders—you can buy a single-turn 14" wirewound
rotary that meets the highest standards for computer and in
dustrial contro! applications. A Resiston® carbon version, Model
3368, is available at slight extra cost.

Weighing in at a scant .05 ounce, these new 14,” dia. potentiom
eters hold residual end-setting resistance from 0 to 1.0% and
operate in 105°C heat. Model 3367 (wirewound) dissipates 0.5
watt; Model 3368 (carbon) 0.25 watt. They meet requirements
for steady-state humidity and Mil Specs for sand, dust, salt
spray and fungus. Designed for convenience, too, they have

NUMBER 15— NEW PRODUCT SERIES

Model 3367 is available immediately from factory and distribu
tor stocks with resistances of 1009 to 20K; Model 3368, 20K to
1 Meg. Your choice of printed circuit pins (spaced for inter
changeability with more expensive de

. -
vices) or solder lugs with bushing mount. é‘ﬁ

Units are subjected to 1009, and statis ‘

tical sample inspection, and are included
in the rigorous Bourns Reliability Assur i
ance program. Write for complete data 4

and list of stocking distributors.

ACTUAL SIZE

AVAILABLE IMMEDIATELY FROM COAST TO COAST FROM
ALMOST 100 STOCKING DISTRIBUTORS.

index points that let you check your setting at a glance.

=

.  BOURNS
~p— = '

+

RN o ———
BOURNS, INC., TRIMPOT DIVISION
61385 MAGNOLIA AVE.. RIVERSIDE, CALIF, |

PLANTS  RIVERSIDE, CALIFORNIA;
AMES. 1OWe: TORONTO. CANADA

Exclusive designers and manufacturers of Trimpot® potentiometers. Pioneers in transducers for position, pressure and acceleration.

ELECTRONIC INDUSTRIES April 1962
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This is an advertisement seeking critical materials. Number 10 in a series

Wanted :

25 POUNDS
LUNAR DUNT

For environmental testing of switches

and indicator lights we manufacture for space vehicles
and interplanetary industrial equipment.

For detailed product data write:

CONTROLS COMPANY OF AMERICA
CONTROL SWITCH DIVISION
1420 Delmar Drive, Folcroft, Pennsylvania

. Manufacturers of the Efectrosnap and Hetherington full line of switches, controls and indicators for all military
and lal appli All standard units stocked for | diate delivery by leading parts Distributors,
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Hundreds of Polarad Calibrated Field Intensity Receiv-
ers are in use today throughout the world. Why?

...because the FIM series, in production since 1956, of-
fers =1db accuracy because of its self-contained signal
generator,

...because the Model FIM-2 is the only single unit micro-
wave system capable of measuring rf interference and
susceptibility. It has been designed for measurements in
accordance with all military RFI specifications.
MAIL }
THIS

MODEL FIM-2 FEATURES
COUPON

FREQUENCY RANGE: 1 gc to 10 ge in 4 tuning units; 2 more tuning
units under development will extend frequency to 20 ge.

FREQUENCY DIAL ACCURACY: *1%

SENSITIVITY : 20 microvolts

MAXIMUM RF INPUT: 3 volts

IMPULSE BANDWIDTH: 5 me

IMAGE AND SPURIOUS RESPONSE REJECTION: 60db

QOUTPUTS: Video, audio, recorder

SIGNAL GENERATOR OUTPUT POWER: 0.223 volts to 5 microvolts

(for susceptibility measurements)
SIGNAL ATTENUATION: 0 to 80 dbin 1 db steps

POLARAD™

ELECTRONICS CORPORATION
43-20 34th Street. Long tstand City 1. N.Y.

Representatives in Principal Cities (See your yellow pages)

ELECTRONIC INDUSTRIES - April 1962

25T wipg
5 STANDARD
POLARAD

¢ FIELD
INTENSITY

RECEIVERS

MODEL FIM-2
1,000 to 10,000 mc.

...because the FIM-2 is an integration of two instru-
ments in one, it is always available in your laboratory as
either a sensitive microwave receiver or an accurate sig-
nal generator.

...because UNIDIAL® tunes both the receiver and signal
generator simultaneously; and, the front-panel meter
indicates average, peak, slide-back peak or quasi-peak
value of rf signals, the Polarad of FIM-2 is the most
convenient instrument in use today.

l.0.....'O.......'.f......l!.....0...0.00...0.0"0...0
POLARAD ELECTRONICS CORPORATION:
43-20 34th St., Long Island City I,N. Y.

Please send me information and specifications on:

] Model FIM-2 Calibratea Microwave

Field Intensity Receiver
] Notes on Microwave Measurements

My application is

Name

Title __* Mail Station Dept.
Company

Address

City Zone

R R R R R A R R d

State
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Phone: CApital 6-9100

Waveline precision Waveguide Switches are avail-
able in seven waveguide sizes to cover the frequency
range of 3.95 to 40.0 KMC. These manually operated
devices have been designed for applications in the
laboratory or for microwave systems to make alter-
nate connections between two waveguide inputs and
two waveguide outputs.

Excellent electrical characteristics are achieved
by unique precision and assembly techniques which
Waveline has developed to provide the highest qual-
ity of microwave instruments. Full waveguide range
operation is obtained with a VSWR of 1.10 maximum
and an isolation greater than 60 db.

The switches are normally supplied with rotation
in the narrow wall plane (circular bend of the rotor
in the “E” plane) and are manually operated by
means of a knob. Also available are “H” plane
versions which are designated by suffix letter H.

Waveline Frequency Waveguide

Model No. Range, KMC Type
378-E 395 to 5.85 RG-95/U
478-E 5.85 to 8.20 RG-106/U
578-E 7.05 to 10.00 RG-68/U
678-E 8.20 to 12.40 RG-67/U
778-E 12.40 to 18.00 RG-107/U (AL)
878-E 18.00 to 26.50 RG-66/U (AL)
1078-E 26.50 to 40.00 RG-96/U (AL)

JVAVELINE

CALDWELL, NEW JERSEY

Circle 22 on Inquiry Card
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. Tele-Tips

(Continued from page 38)

AIRLINE OPERATING costs av-
erage $15 per minute for jet air-
craft and $10 per minute for re-
ciprocating four engine air liners.
This is as good an argument as
we can think of for improved air
traffic control.

DEVICES that will concentrate
the sun’s rays can lead to making
electricity from sunlight at re-
duced cost compared with photo-
voltaic systems not having similar
light gathering ability. An Air-
Force sponsored study indicates
possible savings of up to 309%
using present-day techniques.

CUT-RATE MESSAGES to Con-
gressmen and Senators are being
offered by Western Union. Up to
15 words, including signature, can
be sent for 75¢. This reduced rate
compares with a normal charge of
$1.10 for 15 words, plus tax.

CITIZENS BAND RADIOS are
being offered as optional equip-
ment in Ford automobiles. The
Raytheon-built five channel trans-
ceivers operate on 12-volt battery
power as mobile, and from 115-
volt AC as a base unit. Ford’s sug-
gested list price for each “Ray-
Tel” unit will be $189.95, with a
press-to-talk microphone and a set
of matched crystals.

NEW VARIATION on the old
dead-man pedal on locomotives
has been developed by a Swiss
firm. Called a “Vigilance Super-
vision,” it sounds a warning horn
when the driver fails to respond
to certain duties within a given
distance. If no controls are oper-
ated over a distance of one mile,
power is cut and the brakes are
applied automatically.

SURVEY of personnel recruiters
from thirty of the nation’s largest
defense contractors finds that
209 are reluctant to hire women
engineers and scientists. Accord-
ing to the Careers Inc. survey, the
main objections were (1) “Upset-
ting to the office environment, (2)
“Difficulty in advancing women to
management level, and (3) “Early
pregnancy.”
(Continued on page 46
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In less time than it takes light to cross this room,

a new product, DELC OIS N EW high speed Mc
silicon modules, could: (1) correct the course of a missile in flight;

(2) make it possible for sonar pickups to track and compute the
position of targets with microsecond accuracy; and (3) handle any
number of other airborne guidance and control functions that previous
modules—due to low speed or environmental or performance limitations
—could not handle. Delco Radio’s 10mc modules, with a maximum
gate-switch speed of 40 nanoseconds, convert data 100 times faster
—even under the most extreme environmental conditions.

These SI LICON modules come epoxy encapsulated, and
operate over a temperature range of —55°C to +100°C. And these
same reliable DIGITAI_ circuits are available packaged on

plug-in circuit cards. These Delco MO DU I_Es are environmen-

tally proved to: SHOCK, 1,000G’s in all planes. VIBRATION, 15G’s at 10 to
2,000 cps. HUMIDITY, 95% at max. temp. STORAGE AND STERILIZATION TEMP.
—65°C to +125°C. ACCELERATION, 20G’s. Designed for systems

using from one module to 100,000, and the module’s rated
performance considers the problems of interconnection. Data sheets

are available. Just write or call our Military Sales Department.

Physicists and electronics engineers: Join Deico Radio’s search for new and better prod.ucls through Solid State Physics.

PIONEERING ELECTRONIC PRODUGTS THROUGH SOLID STATE PHYSICS LCO
Bivision of Genaral Motors e Kokomo, Indisna EPENDABILITY
ELIABILITY
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Instant Information for the Man in Command:

Shipboard naval strategists, using
Hughes TONOTRON * storage tubes in the
Navy's new Naval Tactical Data System, can
now predict enemy moves with uncanny
precision. They can watch every move of
his aircraft, ships and submarines in a com-
bat area and follow the tactical situation
second-by-second as it unfolds.

Key componentinthe NTDSisthe Hughes
TONOTRON storage tube. This direct-view
tube accurately displays up-to-the-instant
information even under difficult ambient
light conditions. Its controllable persistence
permits high-resolution, halftone displays
to be stored for detailed study—or erased
instantaneously!

Today's rugged and reliable TONOTRON
tubes are the result of more than 10 years’

*Trade-mark of Hughes Aircraft Company

STANDARD EQUIPMENT:
HUGHES TONOTRON STORAGE TUBES

experience in the research, design, devel-
opment and production of over 50,000
Hughes direct-view storage tubes.

For full information on how Hughes direct-
view storage tubes can help solve your dis-
play problems, wire, write or telephone to-
day: HUGHES STORAGE TUBES, VACUUM TUBE

PRODUCTS DIVISION, 2020 Short Street, Oceanside,

California. For export information, write: Hughes I[nter-
national, Culver City, California.

Creating a new wortd with Electronics

I
c
Q
I
m
0

HUGHES AIRCRAFT COMPANY

VACUUM TUBE PRODUCTS DIVISION

Circle 24 on inquiry Card
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FANOW

ANYONE CAN

STRIP WIRE

ALL DAY
WITHOUT

NICKING!

THERMO-STRIR

WIRE STRIPPER

FOR PLASTIC INSULATION

The Precision Stripper
That Can’'t Harm Wire

Make precision stripping routine — for missile com-

ponents, aircraft, computers, instruments — any

equipment where wire damage can't be tolerated. New

Ideal Thermo-Strip melts through insulation — no

cutting, no tearing — prevents all nicking and break-

= ing. Won't disturb strands of even finest wire. Works
' T ———

on all thermo-plastic insulation, including Teflon.
Infinitely variable heat control prolongs element life,
cuts fumes, lets you pick the exact temperature for
the job. Can operate continuously — with no warm-up
- wait. Safe, fast, easy to use — Thermo-Strip is a

precision wire stripper, not a converted soldering gun.

I
!
l
I
L

JUST PLUG IT IN . .. e

- , Comes complete with 50-watt
| ——— e A S el X
transformer and your choice of tools:

- PR

Pincer — for high-speed pro- Single Element — for prob-

duction stripping. Just grip ing into miniature or crowded
[~ o= S Seme e wire, and pull off insulation assemblies. Just put wire end
slug with heating elements. in electrode V-notch.

Selection of elements.

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

T

m TRY IT IN YOUR SHOP!

Name —
IDEAL INDUSTRIES, Inc. ¢
5127-D Park Avenue. Sycamore, lilinois ompany. — — — — o
[] Please arrange a trial for me Address. _ . —
[J Send data only City. I e ______Zone State._
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Choose From A Wide Line of Regulated Transistorizec Models
e Automatic Programming Features e Constant Voltage and Constant

Current Outputs e Regulation 0.03% e

EXCLUSIVE

i

Ripple Less Than 1 MV RMS

Trygon's Century Series of transistorized power supplies give regulated
high DC power in a compact package. Complete range remote pro-
gramming is provided. Electronic circuitry automatically limits max-
imum output current at pre-set values in case of short or overload.
Overvoltage protection circuitry prevents output voltage from rising

RRRRRSSSSS .

above operating voltage setting at
any time. Turn-on, turn-off transients
are also eliminated. Constant current
output is accomplished through
automatic crossover from constant
voltage to constant current operation.

\
* = w
¢ e e

E}‘
B

OUTPUT Rack Mount Dimensions ]

g Volts | Amps | W H D iy
C15-50 0-15 0-50 | 19" | 8% 16" | 100tb.
C15-80 0-15 0-80 19" 8% 167 120 Ib.
C36-30 0-36 | 0-30 19” 8% 16~ 100 Ib.
C36-50 0-36 0-50 19” 8% 16 | 120 b,
C60-15 0-60 0-15 19~ 8%~ 16~ 100 Ib.
C60-25 0-60 0-25 19" 8%” 16" | 1201b.
C160-8 0160 0-8 19” 8% 16 | 1001b.
C160-16 0-160 0-16 19 10%2” 16” 120 Ib.

46

TRYGO

ELECTRONICS INC.

111 Pleasant Avenue, Roosevelt, L.1., N.Y.
FReeport 8-2800
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(Continued from page 42)

ELECTRON BEAM FABRICA-
TOR is being offered commer-
cially by Hitachi, Ltd., of Japan.
It performs operations of spot
welding, cutting, sealing, and
drilling by aiming electron beams
at metal surfaces in the micron
range. Large sales are expected
in the semiconductor and other
component fields.

ULTRASONIC OPTOMETRY is
being studied by Univ. of Califor-
nia scientists. The technique of
producing “echograms” of the
human eye uses a transducer sus-
pended in a container of water
that is fitted to the subject’s face.
The echoes, in the 15 me range,
are plotted on a scope and photo-
graphed. This method is expected
to locate eye faults such as cata-
racts or blood clots that elude
other methods of detection.

COLOR PHOTO PRINTER has
been developed for consumer use
that will print colored photo-
graphs automatically in 3% min-
utes. It does not require a dark-
room and will print from 120, 127
and 35mm negatives. The device
uses two cadmium-sulphide photo-
cells that feed a bridge circuit
against a calibrated resistor to de-
termine the right color ratio for
automatic exposure. The Pavelle
Corp. expects to have the unit in
production by this fall.

SEMI-ANNUAL COMPUTER Cen-
sus released by John Diebold & As-
sociates, Inc., shows that the com-
puter population of the U. S. has
increased by over 2,000 since mid-
1961. Manufacturers are now fill-
ing the orders that were placed
soon after the announcement of
transistorized equipment. The cen-
sus indicates there are now 3,735
transistorized general purpose dig-
ital computers installed in the
U. S. Manufacturers hold orders
for future delivery of over 7,700
of the new systems.

There was a net decline of about
200 in older type computer systems
employing vacuum tube circuitry,
the only classification to show a
decrease.
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FROM STC...

FIRST SILICON
POWER TRANSISTORS
WITH ISOLATED COLLECTOR

J \‘\

3

85 watts 2N2383 b &)

1
IN389/1  2N424A/1 2N1250/1
2N389A/1 2N1210/1 2N1620/1
IN424/1  2N1211/1 2N1722/1

85 watts 2N2384

/4 2N1208/1 2N1616A/1 2N1618/1
=/ 2N1212/1 2N1617/1 2N1618A/1
2N1616/1 2N1617A/1 2N1724/1

Unprecedented transistor series...developed by Silicon 4. High Case-To-Heat Sink Thermal Resistance. 5. As-
Transistor Corporation. For higher reliability—minimum sembly Mounting Problems.

thermal resistance. Silicon power transistors with iso- 2N2383 and 2N2384—two new types with hre:20 to
lated collector—Eliminate these common transistor prob- 60 @ 1.5 Amps, Icex < 1.0 mA e 80 volts, saturation
lems: 1. Cracked Mica Insulators. 2. Scratched Anodized resistance < 0.67 @ @ 1.5 Amps.

Surfaces. 3. Arcing Around Insulating Hardware. For specifications and additional information on the entire
STC line of silicon power transistors, write:

() SILICON TRANSISTOR CORPORATION | g

Ploneer 2-4100
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TYPICAL SPECIFICATIONS

Phase Shifter Y-Circulator Attenuator

Frequency Range | 5200 to 5800 me - 4708 to 5700 me | 4300 to 5800 mc
l _ ]

Insertion Loss ‘ 1 db max. 0.4 db mar. | 1db mar.
Tl |

Impedance 50 ohms 50 ohms 50 ohms

YSWR 1.30 max. 1.20 max. 1.25 mar.
Power Handling

Capacily 1
§ watls 10 waits 1 5 watts
Peak § kilowatts 10 kilowatts J 5 kilowatts

Temperature Range [—55°C. to +85°C. |—55°C. to +85°C. i-ss’c. to +85°C..
Diameter

Weight

“ulltn.
TFA~T
BENDIX CORPONAT “Oﬂ
”’d/ u——n\u..\

Attenuator

NEW BENDIX" MICROWAVE FERRITE DEVICES® m The Elcctricaly

Variable Phase Shifter, TFP-1, can produce phase shifts in excess of 90°
over a minimum bandwidth of 10%. Chief uses are as phase modulator,
fast shift, and in a wide variety of r-f direction finding devices. A The Y-
Circulator, TFC-1, offers at least 20 db isolation with less than 0.4 db
insertion over bandwidth exceeding 20%. Ideal for use with masers, and
parametric amplifiers. The Electrically Variable Attenuator, TFA-1,
has a range exceeding 25 db over a minimum bandwidth of 15%. Useful
in fast AGC circuits and remote level control applications. Write today:
Electron Tube Products, The Bendix Corporation, Eatontown, New Jersey.

*PAT. PENDING

Red Bank Division . ¥

CORPORATION
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5=l MODEL 850
s @9 ELECTRONIC

P S

SR | VOLT-OHMMETER

MODEL 850 $79.50

LY

o ar ol il o v A Y——— g i

HIGH STABILITY.

5 D,C,volt Meter connected in cathode
range for transistor circuits. circuit of 12 AUT.

Long 7" easy-to-read scale.
High Input Impedance (11 MEGOHMS) and wide Frequency Ranges give this extremely
versatile Electronic Volt-Ohmmeter considerable advantage in the measurement of CARRYING CASE
DC voltages, AC RMS and Peak-to-Peak voltages. It measures directly the Peak-to- case 850—0P-Black leather
Peak values of high-frequency complex wave forms and RMS values of sine waves on Padded Carrying Case. $19.50 Net
separate scales. Exclusive Triplett BAR-RING instrument is fully self-shielded; high -
flux magnet and spring-backed jewels for ruggedness. Wired circuit. RANGES

8 DC VOLTS

ADDED PROTECTION. Meter is shorted out in OFF position for greater damping, RANGES 0-.5-1.5-5-15-50-150-500-1500
meter safety during transit, electrically protected against accicental overload. ZERO S ToATS
CENTER mark for FM discriminator alignment, plus other galvanometer measurements.  RANGES 0-1.5-5-15-50-150-500-1500
New pencil thin test probe used for all furctions: DC, AC, and ohms. No need t0 5 oAk TO-PEAK
change cables. Beautifully styled case for professional appearance and functional = VOLTS RANGES
utility, 7%" x 676" x 3%, 7 RESISTANCE 0-1000-10,000-100,000 OHMS;

Carrying handle can be used as a tester stand to place the tester at 25° angle for ease _ RANGES I LI LS elelal At
in reading. FREQUENCY RANGE 15 CPS to 3MC; (Up to 250 .

Frequencies to 250 MC may be measured with auxiliary Diode. Probe, $7.50 extra. DC voltages to 50 FMC vt apcessory SlohaRr e awaildble extigg
KV may be measured with auxiliary High Voltage Probe. $20.50 extra. INPUT IMPEDANCE DC Volts 11 Megohms;

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIQ (ASYolts minimumof 88 Meaohms. |~

0-4-14-40-140-400-1400-4000

630-A 630-PL 630-APL 630-NA 630-T 310 666-HH 800 666-R
) -Ms. AVAILAZI FROM YOUR TRIPLETT DISTRIBUTOR'S 3170CK
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Westinghouse
now offers
silicon rectifiers

Westinghouse high power silicon rectifiers
—proved in use since 1958 —are now avail-
able in the highest ratings ever offered.
Design and construction superiorities:
1. Ceramic-to-metal bond and welded case
—provide lifetime hermetic seal. 2. Hard-
soldered joints—eliminate thermal fatigue.
3. Alloy junction—prevents internal corona.
4. ‘‘Rock-Top"” ceramic case—provides
maximum creepage distance. 5. Flexible
internal lead—absorbs mechanical stress.
6. Exclusive silver tungsten base—provides
matched expansion coefficient and high
thermal conductivity.

: —V

in ratings to
1000 volts...

Depend on extra reliability, extra rugged-
ness, and extra long life from this series
(1N 3270-71-72-73) on all kinds of high-
power applications including: Plating/
Crane/ D-C motors/ Utilities/ Battery
chargers/ General-purpose D-C.

For complete information, call your near-
est Westinghouse representative or semi-
conductor distributor. Or write: Westing-
house Electric Corp., Semiconductor
Division, Youngwood, Penna. SC-1064

You can be sure...fit's Westinghouse.

ELECTRONIC INDUSTRIES April 1962
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For immediate *‘off-the-shetf” delivery, order from these Westinghouse Distributors -

EASTERN
ACK SEMICONDUCTOR, INC.
Bummghem 5, AMla./FA 2-0588
CAMERAOI0 Pmsburgh Pa./EX 1-4000
CRAMER ELECTRONICS, | c
n, Mass. '/‘go 9-7700

EASTERN SEMICONDUCYOR SALE

{ acuse N.'Y./GR 8-0903
ELECTRONICS WHOLESALERS
Mel boume, FIonda/PA 3-1441
GENERAL RADIO SUPPLY [/ ]
Camden, New Jersey/WO 4-8560
GENESEE RADIO PARYS co
alo, New York/TR 3-9661
KANN-ELLERT ELECYRONIC
Baltimore, Maryland/TU 9-4242
MILGRAY ELECYRONIC
w York, New York/YU 9-1600
RADIO & ELECYRONIC PARTS CORP.
Cleveland, Ohio/UT 1-6060
SCHWEBER ELECTRONICS
Long Island, New York/P] 6-6520
Silver Spring, Maryland/JU 5-7023

MIDWESTERN
EC.I. SEMICONDUCYORS mc
Mo./WE 1-0829

ELECTRONIC COMPONENYS FOR "INDUSTRY CO.
ouns. Mo./W0 2-9916

HALL-MARK ELECYRONICS CORP.
Oallas, Texas/TA 4-1648

INTER-STATE RADIO & SUPPLY CO.
Denver 4, Colo./TA 5-8257
LENERT CO. Houston, ‘roxas/CA 4-2663
MIDLAND SPECIALTY CO.
El Paso, Texas/KE 3-9555
Phoemx Ariz./AL 8-8254
Albuguerque, N. M./CH 7-0236
RADIO DISYRIBUYING co
dia napohs Ind./ME 7-5571
SEMICONDUCTOR SPECIAL S, INC.
cruugo Illmols/NA 2.8860
UNITED RADIO, INC.

Cincinnati, Ohio/MA 1-6530

WESTERN
ALMAC ELECTRONICS CORP.

Seattle, Wash./PA 3-7310
ELMAR ELECTRONICS

Qakland, Calif./TE 4-3311
HAMILTON ELECTRO SALES
Los Angeles, Calif./BR 2-9154
Palo Alto, Calif./DA 1-754)
Phoenix, Ariz./272-2601
NEWARK ELECYRONICS CO.
glewood, Calif./OR 4-8440
DENNY-HAMILTON ELECYRON cs
San Diego, Calif./AC 4-345}

CANADA

CANADIAN WESTINGHOUSE CO.,
Hamilton, Ontmo/JA 8-8811

ELECTRONIC INDUSTRIES -+ April 1962

estinghouse

Circle 30 on Inquiry Card 51




Interested in

TEMPERATURE MEASUREMENT?
TEMPERATURE COMPENSATION?
TIME DELAY?

LIQUID LEVEL SENSING?

THIS USEFUL KIT IS FOR YOU!

KEYSTONE THERMISTOR
ENGINEERING KIT NO. 1

Discs -+ Beads * Rods

For precise development work on actual
prototypes, and for general background in
investigating thermal projects. Kit provides

A-1 quality units in each typg covering ccmplete
range of temperature coefficients from 3.3%

to 5.2% per deg. C. Full design information

on each type includes curves. Standard list
describes 680 Keystone units.

Kit complete, $15.00 postpaid.

©

stone

CARBON COMPANY
ST.MARYS. PA.

THERMISTOR DIVISION

>
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Letters|
to the

Editor

"You Missed Us—""

Editor, ELECTRONIC INDUSTRIES:

The fact that ELECTRONIC INDUS-
TRIES is a well read publication was
brought forcibly to my attention im
mediately after the November Micro
wave Issue was published. I was in
formed by numerous people in our
company, starting with the Presi-
dent, that our name, “AMERICAN
ELECTRONIC LABORATORIES,
INC.,” was not included in the list-
ing of microwave equipment manu
facturers, starting on page 119.

I believe this was an inadvertent
omission, since most of the growth
of our company has been based on
developments in the microwave field.
I might also add, that we featured
one of our microwave products in a
full page advertisement on page 16
of this issue.

Considering the number of com-
ments I have received, regarding this
matter, I felt it desirable to bring
it to your attention.

R. D. Freedman
Commercial Sales Mgr.
American Electronic Laboratories,
Inc.
Richardson Road, Colmar, Penna.
Ed: Mr. Freedman is correct—the omis

sion was inadvertent, and we are certainly
sorry it happened.

"Nuclear Blasts
and Unreliability"

Editor, ELECTRONIC INDUSTRIES:

I have just completed reading your
article “Nuclear Blasts and Unre-
liability” published in the December
1961 issue, and would appreciate
your sending me a reprint of this
article.

In addition, if it is possible, I
would like to receive reprints of the
follow-on articles in this series, as
your outline very definitely indicates
they will serve a very useful purpose
in my present position of attempting
to create more interest along the
lines of radiation resistant designs
for our products.

John G. Diehl
Senior Engineer
The Bendix Corporation
Mishawaka, Indiana

Editor, ELECTRONIC INDUSTRIES:

Would you please send me a re-
print of the following article from
the December 1961 issue of your
magazine: “Nuclear Blasts and Un
reliability” by John E. Hickey, Jr.

I enjoyed the article very much,
and look forward to subsequent ar
ticles on this subject.

W. A. Headley, Jr.
Advanced Technology Staff
The Martin Company
Orlando, Florida
(Continued on page 56)

April 1962
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et this new
24 page
Heathkit
Industrial
Catalog e e

1962
HEATHKIT
ELECTRONICS
EQUIPMENT
for INDUSTRY

' ' " YOU GET PROVED HEATHKIT QUALITY ... HEATHKITS

] ' . are performing regularly in hundreds of mdustnal test,
REREARCH @‘ research and communications installations. They meet
professional performance requirements. (Case histories
on request.)

resTine

commumearions ’ E;

HEATH COMPANY
BINTHN HARBOA, MICHIGAN

FREE CATALOG SHOWS TYPICAL INDUSTRIAL USES.
NOTE THESE LOW, LOW HEATHKIT PRICES!  GIVES ALL PERFORMANCE DATA, FEATURES AND
. SPECIFICATIONS. ORDER YOUR COPY NOW!

___________________ -
HEATH COMPANY ¢ BENTON HARBOR 29, MICHIGAN
O Yes, send me my free 1962 HEATHKIT Industrial Catalog No. 95/01
ll‘ l |I Your Name_
l ‘l"l“l Title
Ci »
Address
EXTRA-( oUTY IGNITION ANALYZER  TRANSISTOR cnzcxzw DELUXE 9-TRANSISTOR
WIOE BANO 5” Kit'10-20... . .....$89.95 KitiM-30.......... $54.88 w::(L“ ::[w _le:;lt" City_ Zone State,
" goscmoscorz Ly (BIN). v ecannns $84.95 When ordering from this ad, please attach this coupon
to your company purchase order.
HEAT H COM PANY T ITEM MODEL NO. PRICE
BENTON HARBOR, MICHIGAN
a subsidiary of
DAYSTROM, incorRPORATED
4 = S J
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B If you're considering upgrading your high voltage regu-
lation circuits in the area of 400 to 27,000 volts — yet you
fear to go over to new, uncertain components—Victoreen’s
line of proven Corotrons can solve your high voltage di-
lemma. Corotrons are often neat enough as a simple
shunt regulator. For more stringent requirements, use a
Corotron as a high voltage reference to a series pass tube
and get performance that’s positively exotic. So put the
hex on your power supply problems by arranging for a
*"consultation’* with our Applications Engineering Dept.

Write today for your technical information capsule.

Fear of crossing bridges. A-sTe3A

5806 HOUGH AVENUE < CLEVELAND 3, OHIO
EXPORT: 3 WEST 61st STREET « NEW YORK 23, NEW YORK
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Letters)|

|to the
Editor

(Continued from page 52)

"Vacuum Tube
Voltmeters—"'

Editor, ELECTRONIC INDUSTRIES:

Congratulations on your January
issue, the best of any issue I have
yet received—and that is good. 1
wonder if it would be possible to ob-
tain reprints of the following ar-
ticles: “Using Magnetostrictive De-
lay Lines,” Nodes and Tables Lighten
Trouble Shooting,” “Basic Effects of
Nuclear Radiation,” “Shielding An
Enclosure,” “Survey of Vacuum Tube
Voltmeters,” “Inexpensive Remote
Pick Up Receivers,” “Human Fac-
tors and Electronic Computers.”

Regarding your excellent tabula-
tion of vacuum tube voltmeters, I pre-
pared a similar compilation, but much
reduced in scope for a course which I
have taught on electronic instruments
and this course is being taught every
spring to our freshman electronic en-
gineering students.

If it were possible to do so, I would
like to have 4 more, or a total of 5
copies of this summary which could
be posted on the bulletin board in the
freshman lab and placed on reserve
for the course. This magazine's
material I find highly useful for the
courses which I teach on packaging
of electronic equipment and on elec-
tronic instruments and in a course
which I teach that deals a lot with
transducers.

Jerry Dillion, Associate Professor

Electronies Department
California State Polytechnic College
San Luis Obispo, Calif.

Fiber Optics

Editor, ELECTRONIC INDUSTRIES:

I would like a reprint of the article,
“Handling Light With Fiber Optics,”
appearing in the December 1961 is-
sue of ELECTRONIC INDUSTRIES.

I found this article very informa-
tive.

William M. Cleary

Design Engineer
American Machine & Foundry Co.
Alexandria, Va.

What Price Reliability?

Editor, ELECTRONIC INDUSTRIES:

In reviewing a copy of your article
“What Price Reliability,” by John E.
Hickey, Jr., I found that the contents
were of tremendous interest and ex-
tremely well presented.

I would like to order (25) copies of
the reprints of this article for our
management and staff.

James B. Rivera, Manager
Product Assurance Services
Radiation Incorporated
Melbourne, Florida
(Continued on page 60)
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JP/2 POTENTIOMETER
Actua} Size

ELECTRONIC INDUSTRIES

VL/3 POTENTIOMETER
Actual Size

| |

f

April 1962

WATERS

REFLECTS REFLECTS REFLECTS

INGENUITY

by designing the ordinary into the extraordinary.
Example: These three pots.

The }P,2 POTENTIOMETER: A wire-wound pre-
cision pane! mount potentiometer, the JP/2 is
smaller in overall volume than standard Y2”
miniature pots and considerably lower in cost
than competitive miniature pots. It is inter-
changeable with most %" pots. Available in
10 ¢ to 20 K, it will cperate over a tempera-
ture range from —55° C to +150° C. Waters'
complete new design and standardization gives
the benefit of lower cost and guarantees fast
delivery.

The VL/3 POTENTIOMETER: A sub-miniature
pot, the VL/3 has numbered positions on the
case to allow fast and accurate reading of the
wiper position over a rotational span of 320°
controlled by mechanical stop. The VL/3 was
designed primarily for printed circuits and for
applications where space limitations require
convenient mounting arrangements (as in high
paits-density modutes). The metallic case and
wire leads color-coded at tre base permit sim-
ple connections into standard printed circuits
or modules. Resistance range: 10 ¢ to 15 Ke.
Will operate cver a temperature range from
—55° Cto +150° C.

The APD Y2 DIALPOTH: A compactly designed
1 inch sub-miniature pot with a calibrated dial
for fast and easy reading of slider position.
Rugged anodized aluminum case with plug-in
type terminals. Ideally suited for printed cir-
cuits. Resistance range: 10 £ to 20 K¢

All pots are designed to meet the environ-
mental and electrical requirements of MIL-R-
19A, MIL-E-5272A, and others as applicable.

For further information write to Dept. R3

Wit

WATERS MANUFACTURING, INC.
WAYLAND MASSACHUSETTS
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Full of Facts
and
Free!

52 electronic companies have located in Virginia during the past 10 years.
This new 30-page report gives facts about the experience of many of these
companies, and presents maps, charts, statistical tables and short text on

topics such as the following:

A directory of the electronic companies
in Virginia.

The population and geographic charac-
teristics of Virginia that provide such a wide
range of site choices for electronic companies.

The federal military, space and other techni-
cal operations in the Washington, D. C. area,
the Hampton Roads region and other areas
that are in the forefront of the government’s
electronic programs.

The delivery time by truck from Virginia
localities to major electronic markets, the air
facilities available at Virginia communities,
other transportation data.

Estimates of the number of persons available
for new jobs annually and wage rates prevailing
in the electronic industries.

Virginia’s program of trade and techni.al
courses in electronics.

Engineering graduates of Virginia colleges
and universities, present college courses avail-
able for company personnel, faculty and equip-
ment at these institutions for company research.

Record of labor-management harmony —
salient features of Virginia’s favorable govern-
ment climate.

Recreational facilities in the State.

Whether or not you are immediately planning a new plant, you should have

this book in your files.

For your copy, write on company letterhead.

C. M. Nicholson, Jr., Commissioner
Division of Industrial Development and Planning
VIRGINIA DEPT. OF CONSERVATION
AND ECONOMIC DEVELOPMENT

Room 803-EI, State Office Bldg., Richmond 19, Va.
Phone: MIlton 4-4111, Ext. 2255
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HIGH
ANAGIIRER®N Fully Interchangeable

Midget 482
CONNECTOR

Proof of Methode product reliability and versatility.
The new Midget 482 Connector not only solves the
“space problem” but is fully interchangeable with
existing MS type miniature connectors with Bayonet
Lock. It meets the environmental requirements of MIL-
(-26482 and meets or exceeds the requirements of
MIL-C-0026482 where applicable.

PLUS THESE FEATURES, TOO:

m Crimp style removable contacts using standard
MIL-T-22520 tool modified locator

Shells of high strength impact extruded aluminum
Cadmium plated with olive drab irridite finish
Bayonet coupling with positive lock for easy mating

Closed entry sockets meeting or exceeding MIL-C-
26636 requirements where applicable

w Resilient inserts permanently bonded to shell

designed for moisture resistance and protection
against vibration failure and five (5) key polarization.

And, os olwoys with Melhode, you’ll find the product
perlormonce and service “extras” you always get.

Write for informative literoture.

L @ethode Electronics, Inc.
7447 W.Wilson Ave.a Chicago 31, I1I.
Telephone: UNderhill 7-9600
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Letters|

to the
Editor

(Continued from page 56)

Nuclear Radiation

Editor, ELECTRONIC INDUSTRIES:

I would appreciate very much re-
ceiving fifteen copies of the following
article which appeared in ELECTRONIC
INDUSTRIES, January, 1962.

“Basic Effects of Nuclear Radia-
tion,” by J. R. Crittenden.

I would like these to distribute to
a Naval Officers Class in Atomic and
Biological Warfare.

Burton Bartzoff, C.E.C.
Branch Manager
Snelling & Snelling
Boston 11, Massachusetts

Editor, ELECTRONIC INDUSTRIES:

Please send us 10 reprints of the
article “Basic Effects of Nuclear
Radiation” by J. R. Crittenden which
appeared in the January 1962 issue
of Electronic Industries.

Your survey article “Basic Effects
of Nuclear Radiation,” by J. R. Crit-
tenden serves a most useful purpose.
It happens that we manufacture a
high dose rate x-ray machine with
output of 10° rads/sec. We note
that no mention was made of high
dose rate type of testing or measure-
ments in the article by Crittenden.
Although this is a specialized field
it is growing exceedingly rapidly.
Perhaps your editorial staff would
desire to look into this oversight.

There are a large number of ex-
perts in the field including Dr. J. W.
Easley, Sandia Corporation, New
Mexico, Dr. Paul Caldwell, Diamond
Ordnance Fuse Laboratory, Washing-
ton, D. C.,, and M. M. Weiss, Bell
Telephone Laboratories, Whippany,
New Jersey.

S. D. Bennett
General Mgr.
Field Emission Corp.
McMinnville, Ore.

Vacuum Tube Heaters

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 mate-
rial for our newer engineers in the
vacuum tube industry.

May I also add that I 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.

Henry B. Hagman
Manager, Applications Engrg.
Industrial Components Div.

‘ Raytheon Company

Newton 58, Massachusetts
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THIS NEW VOLTMETER WAS DESIGNED BY 15,000 CUSTOMERS

You had a hand in the engineering of the FLUKE MODEL 825A
DC DIFFERENTIAL VOLTMETER. Customer suggestions
spanning seven years and 15,000 differential voltmeters have
helped create the most versatile and reliable instrument of this
type ever offered.

Beginning with an overall accuracy of £0.0256%, this advanced
model features these significant advantages: recorder output —
no zero controls — taut band meter suspension — flow soldered
glass epoxy printed circuit boards.

To fully utilize the inherent advantages of high accuracy difTer-
ential voltage measurements, Fluke Model 826A provides two
major features not found in other instruments:

1. Infinite input impedance at null from 0 to plus or minus 500
VDC; this feature is extremely important since all voltages to be
measured have significant source resistance. Withthe Model 825A
operated at null, there will be no measurement errors due to cir-
cuit loading. The majority of other voltmeters provide a maxi-
mum of 10 megohms input impedance. Shou d the unknown
voltage have a source resistance in the order of 5000 ohms, the
measurement error due to source loading only will be at least
0.05% and does not include the basic error specification of the
voltmeter itself.

ELECTRONIC INDUSTRIES - April 1962

2. Polarity reversing switch: A feature that enables you to meas-
ure either positive or negative voltages with equal ease. This is
not merely a polarity reversal of front panel binding posts—but
rather the internal 500 V reference supply is made either posi-
tive or negative with the front panel switch. This effectively pro-
vides you with two voltmeters jor the price of one.
PARTIAL B25A SPECIFICATIONS

OVERALL ACCURACY: s o o a o +0.025%
MAXIMUM FULL SCALE NULL METER SENSITIVITY: 1MV
MAXIMUM NULL METER RESOLUTION : . .. Suw

STABILITY OF REFERENCE SUPPLY: 0.005% per hour after
warmup or £0.005% for £10% line voltage change.

REFERENCE ELEMENT: . Standard cell (zener diode optional}
INPUT VOLTAGE: 117/234 VAC £10% from 50 to 400 cps

Write, wire or phone for short form catalog F-162

s 0 [FEUIKE] (o]

Company, Inc.
Seattle 33, Wash.
Box 7428 PR. 6-1171

TWX — Halls Lake TLX —852
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ANOTHER UNIQUE TEST SYSTEM FROM ROHDE & SCHWARZ 4

UTOMATIC
PLOTTING

of Reflection
Coefficients

DELIVERY FROM STOCK

Unique Features

. Large screen display — 14" CRT.

. No parallax error — Calibration by sub-
stitution method.

Wide range — Reflection coefficients
as low as 0.1% can be measured.

High accuracy — Because of features
(1) and (2).

New convertible precision Oezifix con-
nectors establish a well-defined refer-
ence point for the test object.

oA W e

SELEKTOMAT Type USWV
Calibrated

. @o@’/ Potentiometer

e(Me 0IIT) @ °
© ° ° ecedoy] |- Ref e Line

—Signal Output

8 _k—poLyskop
Type SWOB

REFLECTOMETER
Type ZUP

X—1—Test Item

Test system for reflection-coefficient measure-
ments, showing assembly of the Rohde &
Schwarz SELEKTOMAT Type USWV, POLYSKOP
Type SWOB and REFLECTOMETER Type ZUP.

“REFLECTOMAT”

30 to 400 mc

A new test assembly system that simplifies electronic meas-
urements of cables, terminations, connectors, antennas . . .

DYNAMIC RANGE OF 60 (80) db
REFLECTION COEFFICIENT RANGE OF 0.1% to 100%

Description of Equipment

As shown in the illustration, the test assembly consists of three units:
the Polyskop (swept frequency system) Type SWOB, the Selektomat Type
USWV as the tracking preamplifier, and the Reflectometer Type ZUP.

The swept output voltage of the Polyskop is applied to the input of
the Reflectometer, while the item under test (a cable in this case) is
connected to the opposite end. The incident and reflected signals from
the test object are sampled by two directive couplers and are applied
alternately by means of a switch to the input of the Selektomat Type
USWV, which is an automatically-tracking preamplifier with a dynamic
range of 80 db. From there the signal is fed into one channel of the
display section of the Polyskop, while the other channel carries a cali-
brating dc signal which plots a reference line. The level of this calibrating
signal can be read directly in db from the scale of a potentiometer
located in the Selektomat.

Thus, reflections as low as —60 db or 0.1% can be read directly from
the 14-inch screen and without parallax. (20 db of the 80 db are lost
in the Reflectometer.) Use of the convertible precision Dezifix connectors
reduces measuring errors because of the low VSWR of these connectors,
and establishes a well-defined reference plane for the test object. Con-
nection to other systems is made simple by means of conversion parts
or adaptors.

These individual instruments may be used separately, also. Data sheets
are available detailing the characteristics and applications of each.

Write for Additional Information

ROHDE & SCHWARZ

111 Lexington Ave., Passaic, N. J. + PRescott 3-8010

ELECTRONIC MEASURING EQUIPMENT FOR THE UNCOMPROMISING

Circle 39 on Inquiry Card
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fesedl Regulator Dmdes useful devu:es in electronic circuits

P TR TN U T T e TR R T T T e S S S S

W Q
tVie W PROTECTION OF DC

+Vo 0— m_ - v METER MOVEMENTS
Rs 80KQ  Ru Re, and Re-Meter Multipliers.
+V3 RV .25T8.2 (APP.) RV;-Sarkes Tarzian Type .25T8.2 Regulator,
|
Py

V =100 Microampere Meter Movement.
-®

Vi 6—WWW—
PROTECTION OF AC Ra 1000 @ PER VOLT

METER MOVEMENTS

Ry, Rz, and R;-Meter Multipliers.
RVi-Sarkes Tarzian Type .25T6.2 Regutators.
V =1 Milliampere Meter Movement.

£5KQ
Z (APP))

“ce | St
SRy 7 " OVERVOLTAGE PROTECTION
INPUT — -— L FOR SENSITIVE LOADS
é) Rv; O
— B A RV;-Selected to Avalanche at Critical Voltage
J‘)CBF T 7 l? and Cause Circuit Breaker to Open.

B Not too long ago, the regulator diode (Zener)
was considered a ‘“‘luxurious’ component, to be
used only in the most sophisticated circuit. Prog-
ress in processing techniques and predictable volt-
age yields has made almost any application
economically practical. The small size, inherent

L
ruggedness, and physical simplicity of these de- RV3 2
vices—and their clipping, limiting, and protect- (" | L B D
ing functions—can now be put to work widely. [ | 1 I

The fourapplications shown here, while typical, , Ri X

can only suggest the usefulness of the silicon volt- R
age regulator. We hope they will also suggest 1 l PROTECTION AND
some useful answers to your problems, or new [ REGULATION OF
ways to improve reliability and performance. Our L
new catalog, 61-VR-11, contains data on five l l g;ﬂ-\ll::fE:;o pc
Tarzian series of silicon voltage regulators, plus s
design and test information. We will include INPUT
prices. (You may be pleasantly surprised!) RV;-Transistor Protectors.
Prompt engineering service is also available. RVa-Transient Voltage Suppressors.

RV;-Voltage Regulator-Transient Suppressors.

SARKES TARZIAN, Inc.

World's Leading Manufacturers of TV and FM Tuners o Closed Circuit TV Systems « Broadcast
Equipment ¢ Air Trimmers « FM Radios « Magnetic Recording Tape « Semiconductor Devices

SEMICONDUCTOR DIVISION o BLOOMINGTON, INDIANA
=’ /n Canada: 700 Weston Rd., Toronto 9 « Export: Ad Auriema, Inc., New York
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* NEW from

I

CHECK THESE OUTSTANDING FEATURES

The only

IN-CIRCUIT .
TRANSISTOR TESTER

not requiring
identification
of transistor leads

OF THE (G IN-CIRCUIT TRANSISTOR TESTER

® You cannot damage transistor under
test . . . this is an automatic lead find-
ing, in-circuit transistor tester. You do
not need to know the configuration of
the leads.

® Saves countless transistors that
would be damaged (through improper
lead identification) with other transistor
testers.

® No prior knowledge of transistor re-
quired . . . you DO NOT need catalogs.
specifications, etc. to identify ieads.
Results in great savings of time.

® Tests transistors both in-circuit and
out-of-circuit.
® Each test completed within 2-second
time interval.
® Checks for opens—sho-ts —no gain.

® Tests virtually every type of transis-
tor, including ... power, switching, small
signal, junction, alloy, point contact and
military types.

® No meters to read — result immedi-
ately indicated by lights.

® No knobs to adjust—no potentiome-
ters—no calibration required.

® Automatically determines silicon
versus germanium for self-adjustment
of voltages.

® Uses standard 115 volt — 60 cycle
input. Power required — approximately
30 watts.

Revolutionary new automatic probe* (B) — permits
rapid in-circuit testing with use of only ene hand
. probe contacts are adjusted with slight move-
ment of fingers.

(A) Clip lead probe supplied as standard equipment.

(B) Automatic adjustable probe available as optional
equipment. *Patent applied for

For additional information, write to . . .

<=

RICHARDSON
Just morth of Philadelphic

Amerlcan Elec'ronlc Laborc'orl.s, Inc.
ROAD,

COLMAR, PENNSYLVANIA

st NEFROINGEEN NS
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Personals

Frank C. Arrance—named General
Manager, Technical Ceramics Dept.,
Centralab, The Electronies Div. of
Globe-Union Ine., Milwaukee, Wisc.

Louis H. Benzing—appointed Direc-
tor of Operations, Military Systems,
Lockheed Electronies Co., Div. of
Lockheed Aireraft Corp., Plainfield,
N. J.

Dr. Herbert N. Leifer — named
Manager of the new Basic Physics
Section of the Palo Alto Research and
Development Laboratory of Fairchild
Semi-conductor Corp.

James R. Breen—appointed Head of
Manufacturing, Electronic Devices.
Hughes Aireraft Co.’s Electronic
Products Div.,, Newport Beach, Calif.

]. R. Breen

Dr. ). A. Narud

Dr. J. A. Narud—named manager
of Circuits Research, Motorola Semi-

conductor Products Ine., Phoenix,
Ariz.

Jack I.. Lee — named Application
Engineer, Rotron Mfg. Co., Inc,

Woodstock, N. Y.

Sol Manilof — appointed Research
and Development Scientist, GB Com-
ponents, Inc.,, Van Nuys, Calif.

James J. Ward—appointed Opera-
tions Manager, Data Systems Div.,
Litton Systems, Ine., Beverly Hills,
Calif.

Oscar C, Heller-——named to the new
position of Staff Engineer, Electronics
Div., Bulova Wateh Co., Inc., Wood-
side, N. Y.

Royden F. Estoppey — appointed
Staff Engineer, Weston Instruments
Div., Daystrom, Inc., Newark, N. J.

Norman L. Lingeman — appointed
Product Manager, Fixed Wire-wound
Resistor Dept., Clarostat Mfg. Co.,
Ine,. Dover, N. H.

Texas Instruments Incorporated,
Central Research Laboratories, Dallas,
Tex., announces the following ap-
pointments: Dr. Paul Keck—appointed
to direct research and development
in lasers; and Dr, Rolf Haberecht—
to manage programs in dielectrics,
ferrimagnetic and thin films.

(Continued on page 68)
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next day delivery of

highest purity “Electronic-Grade” chemicals

Specify B&A chemicals today . . . use them today or
tomorrow! Baker and Adamson delivers “Electronic-
Grade” chemicals the same or next day—no matter
which major electronics center your plant is in. B&A’s
coast-to-coast facilities make this speedy service
possible.

“Electronic-Grade” chemicals are produced on the
West Coast at El Segundo, Calif.; in the Midwest at
Chicago; on the East Coast at Marcus Hook, Pa.
Twenty-four B&A stock points strategically located
across the country provide local service.

IIied

BAKER & ADAMSON®

“Electronic-Grade"’
Chemicals

hemical

Fast, dependable delivery is only a part of B&A’s
policy. Highest product purity is another! B&A holds
down impurities in its “Electronic-Grade” chemicals
to the lowest levels ever attained . .. and insures this
high purity through rigid chemical and instrument
analvsis.

When specifying chemicals for semiconductor pro-
duction —wherever you are—get the finest, fastest
... B&A “Electronic-Grade” chemicals.

For our brochure containing complete product lists
and specifications—please write us on your letterhead.

GENERAL CHEMICAL DIVISION

40 Rector Street, New York 6, N. Y,

Please send export inquiries to: Allied Chemical International, 40 Rector Street, New York 6, N. Y.

ELECTRONIC INDUSTRIES -+ April 1962
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What sets the stage for scientific discovery?

H. E. D. Scovil, pioneer developer of the solid state microwave maser, explains a point at a symposium at Bell Telephone Laboratories.

There is no one answer. But surely
discovery is more likely when
people are stimulated to think in
new ways. And nothing more power-
fully stimulates scientists and engi-
neers than up-to-the-minute dis-
cussion of the latest developments.

Bell Laboratories scientists and
engineers make a point of exchang-
ing information on their latest ad-
vances not only among themselves
but with the great world-wide pro-
fessional community to which they
belong. Last year, for example, Bell

Laboratories specialists delivered
over 1200 talks to technical soci-
eties and universities. The stimu-
lating exchange of new ideas plays
an indispensable role at the world
center of communications research

and development.

Bell Telephone Laborateries




It Wasn’t Easy

to engineer this new RF connector

because it had to meet the most advanced design cri-
teria in the coaxial field. Now, after a lot of blood,
sweat and tears, we honestly feel our new creation
is the answer to a circuit man’s prayer.

...Closed-entry socket inner contacts

.. VSWR ratio less than 1.2:1 up to 4KMC
...Crimped terminations on both conductors
... Push-pull coupling with positive lock

But for all the facts on how this remarkable sub-min-
iature coax connector far exceeds current mil specs,
contact your Deutschman. Or we can mail you com-
plete technical information. Write for Data File U-4.

Electronic Components Dicision « Municipal Airport « Banning, California
ADVANCED SPECIFICATION MINIATURE ELECTRICAL CONNECTORS
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P. 0. BOX 500 - BEAVERTON, OREGON
TEXTRONIX FIELO OFFICES: Albuquerque. N. Mex. » Atlanta, Ga.

Mess.

ath

Continuing Assistance
WITH YOUR TEKTRONIX EQUIPMENT

You get prompt help from your nearby Tektronix Field Engineer. He is Tektronix
1sive services before, during, and after
the delivery of your Tektronix equipment Talk to him about your needs and
bject illos pl . He will know the tools and techniques

. .. Your Tektronix Field
Engineer can help you in many ways . . . with additional training in oscilloscope
theory . .. with simplified techniques for present applications . . . with new appli-
cations for present equipment . . . with instrument maintenance at repair cen-
ters ... with additional equipment for your laboratory . . .

Primarily, however, he can help you realize and achieve the accuracy, the
reliability, and the flexibility inherent in Tektronix equipment,

So call your Tektronix Field Engineer when you need him. Your selection of
Tektronix equipment entitles you 1o his services—and through continuing assist-
ance he can help you maintain the inherent capabilities in your Tektronix oscil-
loscopes and associated instruments.

in your area, and he offers you compr

Tektronix, Inc.

« Buftalo, N.Y.« Chicago (Park Ridge) IlI. « Cleveland, Ohio « Dail
» Village) Mic « Endicot n ) N.Y. e« Greensboro, N.C
1) Kan, RX: O )

- r n, L.l Y .

Q) . e, 3 e 5 r. o lorcnto (Willowdale) Ont.,

Mitchell 4-0161 - TWX—BEAV 311 - Cable: TEKTRONIX

Personals

(Continued from page 64)

Allen C. Potter—appointed Chief
Development Engineer, Air Impeller
Div., The Torrington Mfg. Co., Tor-
rington, Conn.

John F. Binder — named Develop-
ment Engineer, Industrial Develop-
ment Unit, Laminated Products Dept.,
General Electric Co., Coshocton, Ohio.

Paul Schild—appointed Manager of
Manufacturing. PRD Electronics, Inc.,
Brooklyn, N. Y.

Dr. Samuel G. Lutz appointed
Chief Scientist, Hughes Aircraft Co.’s
Research Laboratories, Malibu, Calif.

Frederick J. Anderson—promoted to
Director of Engineering, Eastern Op-
eration, Sylvania Electronic Systems,
Div. of Sylvania Products Inc., Wal-

tham, Mass.

F. J. Anderson R. B. MacAskill

Robert B. MacAskill — named Di-
rector of Engineering, J-V-M Div.,
Fidelitone Microwave, Inc., Brookfield,
111,

Jacob Tellerman — named Chief
Engineer and Director of Develop-
ment, Systems Div.,, Tempo Instru-
ment Inc., Plainview, L. I, N. Y.

Henry W. McMurtray—appointed
Director of Quality Control and Re-
liability, Microwave Associates, Inc.,
Burlington, Mass.

Stewart Engineering Co., Santa
Cruz, Calif., announces the following
appointments: Harvey K. Holm —
named Manager, Equipment Dept.;
and Alfred J. Thompson—appointed
Engineering Specialist, R&D Dept.

1 LY
- Transitron Electronie Corp., Wake-
field, Mass., announces the following
appointments: Alvin M. Silver —
named Director of Corporate Quality
Control; Richard L. Jones—promoted
to Director of Corporate Reliability;
Benjamin Z. Ranan — named Opera-
tions Manager, Silicon Alloy Diodes;
Richard D. Dane-—named Operations
Manager, Diffused Diodes; Robert A.
Painter—appointed Operations Mana-

v

ENGINEERING REPRESENTATIVES: Kentrcr Hawaii Ltd., Honolulu, Hawaii. Tektronix is represented in twenty.five
overseas countries by qualified engineering organizations

European and African countries, the countries of Lebanon and Turkey, please contact TEKTRONIX INTERNATIONAL
A.G., Terrassenweg 1A, Zug, Switzerland, for the name of your Jocal engineering representative.

Other Overseas areas, please write or cable directly to Tektronix, Inc,, International Marketing Department, P, O, Box 500,
Beaverton, Oregon, U.S.A, Cable:TEKTRONIX.

ger, Bonded Silicon Diodes; and N.
John Kiernan—appointed Operations
Manager, Germanium Diodes and
Melrose Plant Manager.

ELECTRONIC INDUSTRIES -

68 Circle 44 on Inquiry Card April 1962



Another

oufstanding
development

by the makers
of BUSS fuses

D @

RED DOT
NO G!cl:‘olc)jll-qt?sEON Clearly Shows
Open Fuse

GBA Fuse GBA Fuse Open

HLD Fuseholders and

GBA Fuses...

for all types of electrical and electronic equipment

New BUSS fuse and holder combination provides
quick, positive, visual identification of faulted circuit.

When the fuse opens, an indicating pin pops out of
fuse into transparent knob of holder. Head of pin is red.
It is clearly visible and makes it easy to spot open circuit,
even after power is off.

BUSS HLD fuseholders are for panel mounting in
circuits of 125 volts or less. They take 14 x 114 inch BUSS

BUSS: The complete line of fuses and
fuse mountings of unquestioned high quality.

462
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GBA fuses. Knob of holder grips fuse tightly and pulls
fuse from holder when knob is removed.

Side terminal is held mechanically as well as by solder.
Heat of soldering cannot cause it to loosen or come ofl.

Vibration will not cause failure of terminals as they
are designed to withstand severe service.

Get the full story, write for BUSS Bulletin SFH-9.

BUSSMANN MFG. DIVISION
McGraw-Edison Ca.
St. Louis 7, Mo.
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el
SILICON TRANSISTORS
A0
Jil

ACTUAL SIZE

Silicon power transistors in a TO-37 package

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

IC Max. Vebo Veeo @ Slact I\Xax.

2N2340 1A 50V WV WV @ .T5A
2N2341 1A 50V 40V W @ .75
2N2342 1A 100V eov WV @ .75
| 2N233 1A 100v av 25V @ .T5A

Number

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

Detroit, Michigan
57 Harper Avenue
TRinity 3-6560

Union, New Jersey
324 Chestnut Street
MUrdock 7-3770

Division of Ganeral Motors * Kokomo, Indiana

Circle 46 on luquiry Card

Gain fae @ 250 ma J
Min.—Max. @ IC

10— 40 @ .75A
40—100 @ .75A
10— 40 @ .75A
40—100 @ .75A

Syracuse, New York
1054 James Street
GRanite 2-2668

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

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

IC (typical)
cal Alpha cutoff of 15 Mc

%0 ke
550 ke
%0 ke
550 ke

Rise Time of .2u seconds—.75A, 1B =40 ma
(Vce=12V), Fall Time of .5u seconds (IC
0 Veb=2v Reb =370

Chicago, lllinois
5750 West 51st Street
POrtsmouth 7-3500

[DELCO
RADIO
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Books

Automatic Control Systems

By B. C. Kuo. Published 1962 by Prentice-Hall,
Inc., Englewood Cliffs, N. J. 504 pages. Price
$16.00.

Principles and techniques used in
the analysis and design of feedback
control systems are the theme of this
book. Starting with a review of the
mathematical background of control
systems, the theory of feedback is
developed from a general point of
view. A knowledge of basic circuit
theory is presupposed.

Throughout the book, the fre-
quency domain technique, using the
Nyquist criterion Bode plot, and
Nichols chart shares equal emphasis
with the s-plane, or root locus, tech-
nique. The author believes that one
technique does not replace the other
in practical design.

Theory of the Transmission and
Processing of Information

By A. G. Vitushkin. Published 1961 by Pergamon
Press Ltd., Headington Hill Hall, Oxford, Eng-
land. 206 pages. Price $15.00.

Book deals, in an abstract and rig-
orous manner, with the estimation of
the information content of various
problems in tabulation. Translated
from the Russian it defines mathe-
matically the concept of the com-
plexity of a tabulation problem (the
construction of tables for functions)
by using concrete problems as ex-
amples.

Computer Handbook

Edited by Harry D. Huskey & Grarino A. Korn.
Published 1962 by McGraw-Hill Book Co., 330
West 42nd St., New York 36, N. Y. 1251 pages.
Price $25.00.

“Computer Handbook” is a com-
prehensive, practical reference book
covering design of analog and digital
computers and systems and their ap-
plication to science and engineering.
It was prepared by a group of ex-
perts including top representatives
of every major computer manufac-
turer as well as leaders in computer
applications in the aircraft industry
and in major university centers.

Technical information is presented
in the handbook in sufficient detail
to be useful in actual design work.
Many circuit diagrams have been in-
cluded as concrete examples of de-
sign principles for direct adaptations
to the designers problem. In addition,
there are specific sections dealing
with computer system design. For
the younger engineer and for new-
comers to the fields of computers and
control, the handbook provides quick
access to just that industrial know-
how which is necessarily neglected
in a modern engineering school cur-
riculum stressing principle rather
than technique.

(Continued on page 72)
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computer
racks,

W consoles,
& cabinets

ROTRON

I

FLUSHI

G FAN

Models MF, NF and HF fans, with propeller
diameters of 5%”, 6%” and 8” respectively, are

produced to fulfill such design criteria
output, light weight, compactness and
self-contained construction.

as: high

Power requirements are 50-60 or 400 cps, 19

or 3@. The fans can be mounted with their shafts in any
position. Motors can run in both high and low ambient
temperatures and require no maintenance. Venturi ring
permits simple mounting to a dust filter housing

or cabinet wall. Push or

pull air-flow available. wi 10

Mil specs are met. 2370
0o

Write for complete catalog £ 2(5) S

information for the fan of”

that best meets your g3 0
nz

particular requirements.

| ROTRON

l

Circle 47 on Inquiry Card
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AIR VOLUME ~CFM

Motors are covered by U.S. Pat. Design No. 174,148. Other U.S. and Foreign Pats. Pend.

® ® ® 6 0 0 5 0P s s 0 B eSO LSS e 00

R“TH“N mfg. co., inc.

WOODSTOCK, NEW YORK
In Canada: The Hoover Co., Ltd., Hamilton, Ont,
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THE FIRST STEP

TO RFI CONTROL...

The STODDART NM-62A Radio Interfer-
ence-Field Intensity Measuring Set is
the first step to RFI Compatibility for
modern weapon and guidance systems
in the 1 to 10 gc range. The critical
radar frequencies can be investigated
and analyzed to the highest degree of
ACCURACY with the NM-62A. AUTO-
MATIC FEATURES, SCANNING SPEEDS,
TIME CONSTANTS and BANDWIDTHS
are engineered into the NM-62A for

Books

(Continued from page 70)

Total Quality Control:
Engineering and Management

By A. V. Feigenbaum. Published 1961 by McGraw-
Hill Book Co., 330 West 42nd St., New York
36, N. Y. 627 pages. Price $11.00.

This book gives details on how
to plan a quality system, set up a
suitable organizational structure, in-
tegrate the various functional ac-
tivities, engineer the necessary plans
and controls, and measure the result
in terms of cost and product quality
levels. In this book are the engineer-
ing and management essentials to

produce or process any product so
that it gives the buyer maximum qual-
ity and reliability at a given price.

maximum - versatility.

Electronics: a bibliographical gquide

By C. K. Moore & K. J. Spencer. Published 1961
by The Macmillan Co., 60 Fifth Ave., New Yark
11, N. Y. 411 pages. Price $15.00.

Book describes and evaluates over
2,000 books and periodicals in 68 sep-
arate subject areas in the field of elec-
tronics. An all-inclusive bibliography
of printed material in electronics and
allied subjects, it is international in
scope. Foreign titles are translated
into English. The book is arranged ac-
cording to the Universal Decimal
Classification system and indexed by
author and subject.

BOOKS RECEIVED

World Radio—TV Handbook
1962 Edition

Available from Gilfer Associates, Box 239, Park
Ridge, N.J. 232 pages, softcover. Price $3.00.

Six-Figure Logarithms, Antilogarithms
& Logarithmic Trigonometrical
Functions, Fourth Revised Edition

By C. Attwood. Published 1961 by Pergamon
Press Ltd., Headingfon Hill Hall, Oxford, Eng-
land. 139 pages. Price $2.00.

Basic Radio Course

By John T. Frye. Published 1962 by Gernsback
Library, Inc., 154 West 14th St., New Yark 11,
N.Y. 224 pages, paperback. Price $4.10. Hard.

cover, $5.75.

Applications include: Field Strength Measurements of a Radar Transmitter; Thinking Machines
Antenna Propagation Studies; Antenna Radiation Pattern Measurements and By Irving Adler. Published 1962 by The New
Antenna Development Measurement. American Library of World Literature, Inc.,

M oge A A 501 Madison Age., New York 22, N.Y. 159 pages,
Operating Specifications include: paperback. Price $0.60.
Sensitivity : 2 to 4 microvolts with 500 kc bandwidth; 6 to .

12 microvolts with 5 mc bandwidth. Fundamental Formulas of Physics,

Bandwidths: 500 kc; 5 mc. 2 Volumes
Oscillator Radiation: Less than 200 micromicrowatts. Edited by Donald H. Menzel. Published 1960
Case Shielding: 90 db. by Dover Publications Inc., 180 Varick St., New

Automatic Features Include:

Circle

X-Y Plotter Output; Automatic Bandswitching;
AUTOSCAN (Automatic Frequency Scanning —
with motor drive).

STODDART

AIRCRAFT RADIO CO., INC.
LEADER N RFI CONTROL
6644 Santa Monica Bivd. « Hollywood 38, California

HOllywocd 49252

48 on lnquiry Card

York 14, N.Y. 741 pages, paperback. Price
$4.00 for the set.

Engineering and Technical
Conventions, 1962

Compiled by Deutsch & Shea, Inc. Published 1962
by Industrial Relatians News, 230 West 41st St.,
New York 36, N.Y. 46 pages. Price $4.00.

(Continued on page 78)
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ANCIENT
HISTORY
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Reliable wideband performance at Mincom is an old story —and a good one. Mincom systems were
recording and reproducing extremely complex signals at 1 mc as far back as 1955. Today Mincom’s
1-mc system, the CM-100, is noted as a pioneer in operational predetection. Another system, the
CMP-100, is a smaller mobile unit for recording in the field —also with 1 mc at 120 ips. The CM
and CMP (as well as the other two basic Mincom systems) provide the simple, reliable data-gather-
ing capability possible only with longitudinal recording on fixed heads. For all the details on Min-
com’s dependable wideband instrumentation, write us today.

Mincom Division g!mr..lv

Los Angeles 25, California - Washington 4, D.C.
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Cores in stock: SENT NOW

Specials: SENT ON TIME

BOTH ADD UP to assurance that your production will
proceed on schedule no matter what kind of cores you
need. Specials? Cores from Magnetics Inc. are sent ON
TIME . . . exactly when promised.

Here’s why we’re so positive about delivery dates: tape
wound cores specially made to exacting customer speci-
fications account for nearly half of the millions we manu-
facture. The experience we’ve gained through the years
in making these specials enables us to forecast our pro-
duction time accurately . . . then ship to you on the date
stated in our acknowledgment.

The standards . . . cores stocked in depots in Butler,
Pasadena and New York . . . are sent as soon as your
order is received. Most of the time it is a “same day”
shipment . . . whether it’s Permalloy 80, Supermalloy,
Orthonol® or Magnesil® cores in anodized aluminum,
phenolic or G.V.B. boxes.

74 Circle 50 on Inquiry Card

What’s more, all cores are tested to our published guar-
anteed limits using A.I.E.E. standard tests procedures.*

As we said at the top . . . on-time shipment of specials,
immediate shipment on stocked cores, tested units . . . it
all adds up to assurance.

Want proof? We’ll shoot a sample stock core to you as
soor as we receive your name on your letterhead. (If you
have a special in mind let us know the specs and the
quantity. We'll tell you the cost and delivery time.)
Write Magnetics Inc., Dept. EI-02, Butler, Pa.
*C.C.F.R. Test per A.LE.E. $432.

T —
’

MAGNETICS inc.

ELECTRONIC INDUSTRIES April 1962




How much better 1s 2N960 Series Epitaxial Mesa?

)
V|

.
s

TRY IT!

REPLACEMENT CHART®

I [ I
pocescon | INIGO| 2NIE1 | 2N962 | 2N964 | 2N965 | 2N966
Micr.al oy Diffused | 2N501 2N768 | 2N3T9 | 2N779 } ]
2NB36 28769 2N1499A 2N976
“N9%4 21500 2N932
2N9B3
Mesa INTHS 2N7E1 w82 ANRS | 28795 | 2N1i300
Q 9 o . . . . 2NT 10 2N7 2N934 241643 MN734
Is it true that Motorola's germanium, epitaxial, 2N960 switching doie | 2 Mg ! h
o . . . . 2N73 281301
series will supplant nearly all other germanium micro-alloy, drift, m - ‘ | ~m
. . . . . M M) 22A 2N1122 | INi41) NJ3.
mesa, and other transistor types for high-speed switching applica- w427 ]
tions? And is it true that the Motorola series is even faster and per- Aoy 583 ‘ etz J
. T 17 . . - | |
forms better than advertised? The best way to find out is to try it! 3 ‘ wen | PO
Q ope . N |
Use the adjacent Replacement Chart and Specifications as a | lznus i i \
guide‘ and trV any Of these Six remarkable new MOtOrOla deViCeS “Inter hangeabihity of types skown is on the besis of pe-formance in mmst swil:mna"vcmlappllatmn;;}
in your circuits. Judge for yourself what the advantages are.
Samples are available from your local Motorola District Office. MOTOROLA GERMANIUM EPITAXIAL SWITCHING TRANSISTORS
Ask also about Motorola’s low prices — in many cases, they are 2960 | ZN961 | 2N962 | 2N964 | 2N965] 2N966 | UNITS
1 ; 1 [T ) T
considerably lower than those for old type devices. heewdon omil 20| 200l 2l e | wl 0| —
: v
Some of the Published Advantages of the Motorola 2N960 @ Toma 201 20| 20! 8| 18| .8 | veis
Series: @ 50 mA 40| 40| 40| 35| 35| .35 | veits
. . @ 100 mA 70] 70| 70| .60 ] 60| 60 | veits
faster switching time T pam
o e . 1¢=20 mAdc 300 mc all types
guaranteed minimum Beta over a wide current range Ver—1.0 Vde
... specified at 10, 50, and 100 mA e
low saturation even at 100 mA :' :1“’)'(']“;6 80 80} oc] 80 80) 90 | ec
. c= mAIC
rugged Motorola mesa construction fs=5 mAdc 125 | 125 | 1s0 | 125 | 125 | 150 | pc
the most comprehensive and conservative published Toe 0.6 nsec typical all types
specifications of any similar switching transistors
proven reliability from the world's largest manufacturer of Tk 0.5 nsec typical all types
germanium epitaxial transistors Al types bave 150 mw dissipation in free air,
300 mw at 25°C case temperature

For more Information on this important

new mesa series, contact your Motorola

District Office, or call or write: Motorola

Semiconductor Products Inc,, Technical T

Information Department, 5005 East LA

McDowell Road, Phoenix 8, Arizona.

Semiconductor Products Inc.

MOTOROLA DISTRICT OFFICES:
Belmont, Mass, / Burlingame, Calif. / Chicago / Cleveland / Clifton, \

N. J. / Dallas / Dayton / Detroit / Garden City, L.1. / Glenside, Pa. A SUBSIDIARY OF MOTOROLA, INC 1882
Hollywood / Minneapolis / Orlando, Fla. / Phoenix / Silver Spring, Md.
Syracuse / Toronto, Canaca. 5005 EAST McDOWELL ROAD ¢« PHOENIX 8, ARIZONA
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e el
Passiva,ted )
epttaxial

Silicon Planar €
High-Speed Switching NPN transistor

2N784A ) ~smwe ||
Ve
A

o low saturation voltage at all currents, >
1L p= Vee typ. @ 100 mA...0.35V! :
o exceptionally fast typical ty,...14 nsec!
2 N 784A e unusually low typical Cop...2.6 pfd!

e high typical hgg...70 (Ic = 10 mA,

. - . . Vep = 1.0V)!
El I 25°C Min. ! CE
ectrical Characteristics at in Max Units . high typical power gain ...13 db at 100 MC!

1 Vee (Sat) (e = 10 mA, lg =1 mA) - 0.19 v | Designing new logic circuitry? Refining a current
(lc = 100 mA, 1g = 10mA)  _ g.65 Y design? If extraordinary high-speed performance

E BVcgo (lc = 100 pA) 40 — v § and reliability are among your objectives, investi-
1 Nre(lc=10mA, Veg =10V, f=100MC) 34 — e gate the benefits offered by Sylvania 2N784A.
heg (Ic = 10 mA, Veg = 1.0V) 25 150 — Famous Sylvania-Epitaxial process assures low

¢ (Ic = lg; = lg; = 10 mA) — B & saturation resistance. Planar passivated tech-

ton (lc=10mA, Ig; =3 mA, Igo=1mA) _ 20 nsec pique p‘rovides uniforr.'nity gf. efectrical gharacter-

topr (lc=100mA, 1g; =3 mA, lg,—1mA)  _ 40 msec istics with extended life. Silicon materially adds

to reliability under severe environmental condi-

tions.

You are invited to evaluate the unique capabili-

ties of SYLVANIA EPITAXIAL SILICON PLANAR

J 2N9|4 . 2N708 TRANSISTORS. Contact your Sylvania Sales
Engineer or Sylvania Franchised Semiconductor

Distributor for details. For tech data, write Semi-

conductor Division, Sylvania Electric Products
Inc., Dept. 193, Woburn, Mass.

See your Sylvania representative for details.
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) N ) (LS

A"

only Sylvania ofiers )
epittaxial

Silicon Transistors

in a choice of

27

>

7z

4 Hermetic JEDEC Packages

X

¢

7 Z

. 1.T0-51 2. TO-46
3. TO-18 4. TO-5

FEATURE

* high reliability hermetic packaging achieved

through the use of KOVAR-matched glass-

oxide seals, and resistance-welded closures.

e package dimensions held to exceptionally

close tolerances.

» high heat dissipation capabilities in minia-
. ture and microminiature packages.

y \
|

TO-46 “‘Pancake’’ Package?%

(large and small signal)

JEDEC-approved and based
on a concept of geometry
originated by Sylvania, the
TO-46 **Pancake’’ combines
package microminiaturization =/
and relatively high-power dis-
sipation capability. This per-
mits an exceptional degree of _
volumetric efficiency with an k
extraordinary built-in reliabii-

ity factor under environmental

| conditions of thermal and

mechanical shock.

A\ B

)) ((

“é

[—n_f_'\_l_I_

— N

L L
+ .145/.140 | ;
NEW! TO-51

004/.002 .060/.055
Co-Planar Package @ — —,
(small signal) '
JEDEC.approved, the micro- ” :I
miniature Co-Planar package .
with ribbon leads is dimen- l {
sioned for insertion in 0.150” -
dia. hole-in-board for **S wiss- \ 028/ 022 ]
cheese’’ packaging technique. | S —j
Or, leads may be omitted to e\ + }————: 3
enable leadiess “dot’ circuit R V= /T T
packaging. Leads are nickel; @28/.022 | 250 min l‘— ]

may be soldered or welded.

i M B 'L_J—LT“L_{—L_-I

! %ﬁ

TO-18 ///

(smalt signal) / /

TO-5

(large signal)

in addition to the microminiature TO-51 and TO-46
packages, Sylvania Epitaxial Silicon Transistors are
available in the universally accepted TO-18 package
as 2N783 and 2N784, in the TO-5 package as
2N1958 and 2N1959.

SYIVAN IA

SUBSIDIARY OF

GENERAL TELEPHONE 85156'7}90/1’/05‘

)
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ALLIED o

~ CONTROL

m MINIATURE RELAYS
SUBMINIATURE RELAYS
TELEPHONE TYPE RELAYS
GENERAL PURPOSE RELAYS
POWER RELAYS

SENSITIVE AND PLATE
CIRCUIT RELAYS

SUBMINIATURE SWITCHES
SOCKETS

24 Hour
Delivery

EASTERN REGION

ARCO ELECTRONICS, INC.
Community Drive
Great Neck, New York
HUnter 7-0500
TWX: GREAT NECK, N.Y. 639
ARCO CAPACITORS, INC.

1548 So. Robertson Bivd. H H
et B electronics inc.
Crestview 1-1151
TWX: BV 7012 RELAY DIVISION
2 . ARCO CAPACITORS © ELMENCO CAPACITORS ® HST TRANSFORMERS
DEUTSCH CONNECTORS ® ALLIED CONTROL RELAYS & SWITCHES
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Books

(Continued from page T3)

l

Photo and Thermoelectric Effects
in Semiconductors

International Series of Monographs on Semicon-
ductors Volume 2. By Jon Touc. Published
1961 by Pergamon Press, Inc., 122 East 55th St.,
New York 22, N. Y. 275 pages. Price $7.50.

Design of Hydraulic Control Systems

By E. E. Lewis. Published 1962 by McGraw-Hill
Book Co., 330 West 42nd St., New York 36,
N. Y. 349 pages. Price $12.50.

l
KEL Capabilities in Ground Support,
‘ Test & Automated Equipment

Booklet describes the capabilities and many elec-
tronic devices designed and maonufactured by
the Kidde Electronics Laboratories. Available
on request on company letterhead only. Re-
quests should be addressed to C. B. Dick at
Belleville 9, N. J.

Computer Basics—5 Volumes

Published 1962 by Howard W. Sams & Co., Inc.,

2201 East 46th St., Indiongpolis 6, Ind. Price

l $22.50 for all § volumes in a sl/pcase, or in
separate volumes at $4.95 each.

Who's Who in the Electronics

Industry

By The Scientist and Engineer Technological In-
stitute Staff. Published 1961 by The Scientist
and Engineer Technological Institute, 176 Eost
;thsoSf., New York 21, N. Y. 336 poges. Price
49.50.

Transistor Specification Manudl,
Vol. Il

Publ/shed 1961 by ARINC Research Corp., 1700
K St. . Washington 6, D. C. Price $8.00.

Governmental Publicatlons

Orders for reports designated
(OTS) should be addressed to the
Office of Technical Services, U. S.
Dept. of Commerce, Washington 25,
D. C. Make check or money order
payable to: “OTS, Dept. of Com-
merce.” OTS reports may also be
ordered through the Dept. of Com-
merce Field Offices. Prepayment is
required. Use complete title and PB
number for each report ordered. All
other reports may be ordered from
the Supt. of Documents, Government
Printing Office, Washington 25, D. C.

Technical Resources Directory in
Plastics

Published January, 1961 by the Department of
?5;?;)5& 147 nages. PB171036. Price $2.75.

RADC Reliability Note book,
Supplement 1

General Engineering Laboratory, RADC. 215
pages. PB 161894-1. Price $3.50. (OTS)

Precision Measurement and
Calibration, National Bureau of
Standards Handbook 77, Vol. |,
Electricity and Electronics

lssged )1961. 845 pages. Price $6.00. (Supt. of

ocC.
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The

Everything must start someplace.
The complete Borg line of Trimming
Micropot® potentiometers can be said
to start with its latest addition, the
subminiature (1”7 x 36” x %¢”) 2700
series. This new Micropot is not only
tiny, but a high-temperature, humidity-
proof model as well.

complete

However, if a quarter of an inch
isn’t important to your application,
there are six other Borg Trimmer series
from which to choose:

2800—High temperature, humidity
proof, wirewound.

990—High temperature,
wirewound.

992—General purpose, wirewound.

993 —General purpose, carbon.

994—General purpose, humidity
proof, wirewound.

995—General purpose, humidity
proof, carbon.

Here are some of the advantages of-

Borg Trimmer line starts at the top

fered by Borg Trimmers: 1. Single-
piece, welded terminations. 2. Low-
mass contacts. 3. 100% noise test.
4. 100% contact resistance check.
5. 100% ratcheting test. 6. Resistances
from ten ohms to one meg.

Selecting the right Borg Trimmer
can be a lot easier if you'll call your
nearby Borg technical representative
or Amphenol-Borg Industrial Distrib-
utor. Or, if you prefer, write directly
to R. K. Johnson, Sales Manager:

BORG

P/ lanesville, Wisconsin.

Amphenol-Borg Electronics Corporation,

‘) BORG EQUIPMENT DIVISION
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OPTICS FOR ELECTRONICS...

ASTRON

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:

OPTICS DIVISION

... precision optics at work

000

GENERAL ELECTRODYNAMICS CORPORATION

4 4 3 2 FOREST LANE o G ARLAND, TEXAS
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OUTPUT POWER METER

-5 0

“Y'r"TY

S 1

¥ 200 aw 20 ¥

FULL SOALE POWER Ee ' i
\ - — !
|8 L
@ GENERAL RADIO COMPANY = e
CONCORD MABSAGHUSETTS yga O o ’

< r%};:w; et .P1 LT ,

—a passive instrument
for measuring output power
and impedance of audio-frequency devices

* Power-measuring range from * Accuracy:

0.lmw to 20w in five decade ranges; auxiliary Impedance Error — maximum error does not

scale calibrated from —10 to 43db re I mw. exceed +5% from 70c to 10kc; does not exceed

+50% at 20c and 20kc. Db Error — maximum

* Impedance range consists of 48 indi- error does not exceed £0.5 db from 70c to 10kc;
vidual impedances . . . distributed approximately does not exceed +1.5 db at 20c and 20kc.

logarithmically from 0.62 to 32 KQ. )
* Mounting — General Radio Bench-Rack

* Quasi-rms meter (25 .a full scale) reads Cabinet with extendible legs.
rms even with 20% 2nd and 3rd harmonics
present. * Low Price
Type 1840-A
* Wide frequency range Output Power Meter ... $210.

Write for Complete Information

GENERAL RADIO COMPANY I

WEST CONCORD, MASSACHUSETTS

NEW YORK, worth 4-2722 CHICAGO PRILADELMIA WASHINGTON, D. C. SYRACUSE SAN FRANCISCO LOS ANGELES ORLANDO, FLA. N CANADA
District Office in Ridgefield, N. ) Oak Park Abington Silver Spring Syracuse Los Altos Los Angeles Orlando Toronto
Whlitney 3-3140  VWlsge 83400 HAncock 4-7419 Juniper5-1088  Glenview 4-9323  WHitecliff 8-8233  HOllywood 9-6201  GArden 5-4571 CHerry 6-2171
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FOUR COMPARISON TESTS SHOW WHY YOU GET GREATER DEPENDABILITY WITH

“Fibrema

®
ELECTRICAL

3m

L 1.

2
O"

CEIBREMATY IS

.
“d

.
~—
“Fibremat” is no ordinary insulation. It's formed
from a non-woven web of polyester fibers without the
use of adhesives or any other bonding agent. This unique non-
woven construction gives 'Fibremat” flexibility to conform snugly
to irregular shapes without gapping or voiding. Helps it retain electric
strength under elongation so fewer layers are needed to attain the same

Irvington Division ~Z
MINNESOTA MINING E %
MANUFACTURING CO.

A REGISTERED TRAOEMARK OF IM CC
ST. PAUL 1,

f

Jromsamen|
INSULATIONS
‘Lo-" . BRAND
MOISTURE PICKUP ON UNCOATED FABRICS POWER FACTOR vy, HUMIDITY
| B BIAS CUT CIU_BIIIC | VARNISHED CAMBRIC
i lVARNISN[D POLYESTER GLASS
L" - I
5 — ¢ | - I
o H — —] s /
; — ; — —
z 3 g kst
z z "
- ¢ ~ - g
& € (SAMPLES AGED 24 HOURS)
o | FIBREMAT T
o NOURS AT 96% RELATIVE HUMIDITY N ] PERCENT HUMIDITY =
o
MOISTURE ABSORPTION — UNCOATED FABRICS — MOISTURE ABSORPTION—COATED INSULATIONS — In
T There's no pre-baking to drive out moisture when you use moist or humid environments “Fibremat'" outperforms var-
“Fibremat.” The non-hygroscopic base fabric resists mois- nished cambric or polyester-glass materials. Continuous e
ture. When exposed to 96 percent relative-humidity for 45 filaments in woven fabrics wick up moisture and offer a
g hours bias-cut cambric showed a moisture absorption of direct path for moisture to follow. The non-woven construc- }/'
25 percent, polyester-glass showed a moisture absorption tion of “Fibremat” prevents wicking and moisture absorp- L A
o of 2 percent, while “Fibremat’ showed a moisture absorp- tion. The power factor of varnished “Fibremat” remains |
tion of less than .7 of one percent. Proof of the superior relatively stable while the power factor of the other insula- | B
moisture-resistance of “Fibremat" Insulation. tions zoom upward under increased humidity conditions. tL
{'
SOLVENT RESISTANCE RETAINED OIELECTRIC AT 12%, ELONGATION § o
pLLL ———- ~ |
5 e
— : ] SE—— -
oo a VARNISHED ©IBREMAT ovEeTen Guass l
E VARNISMED CAMBRIC LY L.
z - n| .
T § g VARNISHED FIBREMAT I J J
— s | PR _—
e GATS NG 1 | ' HoS 1283
LA E VARNISED F
3 AT NG 2 !
> ANISHED CAMBRIC
T : SO OF MINUTES IMWERSED (N TOLUOL ~ROOM TEMP  UNRESTRAINED ROUSAVIEOOVATEUFLRATURE L = 1
SOLVENT RESISTANCE — COATED INSULATIONS — RETAINED DIELECTRIC AT 12% ELONGATION—COATED i o
“Fibremat" offers outstanding resistance to solvents used INSULATIONS —At 129 elongation varnished "'Fibremat” f
in dipping or impregnating operations. Conventional woven retains a significantly greater percentage of its original ;
insulations leave relatively large unsupported areas of var- electric strength than either varnished cambric or varnished l
nish film between the filaments. This unsupported film, polyester-glass materials. Woven insulation, when stretched, r"'
when exposed to solvent, tends to swell and flake away creates points of stress where filaments cross each other. J—Y
S from the base fabric and cause electrical failure. The uni- Elongation produces a scissor-like action that weakens the ?
form dispersion of fibers in "Fibremat’ however, provides structure, tends to tear the varnish film and rupture the e
equal support for all areas of the varnish film and prevents insulation coating. Non-woven “Fibremat” has built-in }
this solvent-caused breakdown. stretch, doesn’t “scissor”, supports the entire film.

MINN.

~

electrical performance achieved with many layers
of ordinary insulating materials. Use "Fibremat” for
wrapping form wound coils, fayer and phase insulation,
slot liners, and high voltage cable. For more information,
write: 3M Company, Irvington Division, St. Paul 6, Minn., or phone
and ask for “Fibremat” at your nearest branch office listed below.

ATLANTA, 451.1661; BOSTON. H! 9-0300; BUFFALO, TX 4.5214; CHICAGO. GL 8-2200: CINCINNAT!, EL 1-2313; CLEVELAND, CL 2-4300; DALLAS, DA 7.7311; DETROIT, B75.7111;

LOS ANGELES. RA 3.6641; PHILADELPHIA. P1 2-0200; NEW YORK, OX 5-5520, ST.
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OUIS. WY 11320

ST. PAUL PR 6:8511. SAN FRANCISCO. PL 6-0800; SEATTLE. MU 2.5550. .
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THIS...

“§y/FORMC
J (non-bridging)

'l

Now you can have the power gain and consistently
low contact resistance of Clare HGS mercury-
wetted contact relays...whether your circuit calls
forbreak-before-make ormake-before-breakaction.

Clare reliability, long life, high speed and sensi-
tivity are readily available—without design compro-
mise or expensive circuit modifications. You elim-
inate contact bounce and erosion, electric chatter
and relay maintenance— because constantly-
renewed mercury contact coatings never wear out,
never get dirty, always provide uninterrupted me-
tallic current path between closed contacts.

OR THIS

amu|

\ys FORMD
J (bridging)

-

It only non-bridging action will satisfy your needs,
specify the non-bridging mercury-wetted contact
relay—the Clare HGS-5000. Like the bridging
HGS-1000, it is available in cans with plug-in and
solder connectors...steel or nylon encased units
for direct printed circuit board use...or as inte-
grated assemblies, mounted on printed circuit
boards supplied by Clare or the user.

For reliability proved in thousands of critical
applications, p/us your choice of bridging or non-
bridging action, count on Clare HGS relays!

Send for Design Manual 201A and Bulletin GPC-13

See your nearesi CLARE representative or address
C. P. Clare & Co.¢3101 Pratt Blvd., Chicago 485, Hlinols.
Cable Address: CLARELAY. In Canada: C. P. Clare
Canada Ltd., 840 Caledonia Road, Toronto 19, Ontario.
In Europe: Europelec, les Clayes-sous-Bols (S.et Q.),
France. |

C.P. CLARE & CO.

" Relays and related control components
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RELIABILITY MEANS VACUUM/ VACUUM MEANS jf””//%d

84

Jennines | OVER

anciors| 900
TYPES

T0 MEET HIGH VOLTAGE CIRCUIT DESIGN PROBLEMS

Of course this unusually large selection didn’t just happen overnight. It
represents the accumulation of twenty years experience in the manufac-
ture of vacuum capacitors. During this time Jennings has developed
exclusive vacuum processing techniques. Examine the representative types
shown below, al! of them proven successful in thousands of applications.

HIGH VOLTAGE o
TYPe e VMMHHC
Capacitance Range.................. .... 25 to 200 mmfd

Peak Voltage ............................. ... 120 kv

RF Current ... 125 amps RMS

Length.. ... 20% inches

HIGH CURRENT ¢
TYPR o VMMHCW =
Capacitance Range........................ 50 to 400 mmfd \
Peak Voltage ... 55 kv :

RF Current.. ...............c..c........... 500 amps RMS ”H
Length... ... 17 inches

HIGH RATIO OF CAPACITANCE CHANGE

14 ][ 50006000080 8060050 GABABAOAAAACO AR BOEBABBAMEE ucsL .
Capacitance Range ....................... 7 to 1000 mmfd m
Peak Voltage..............................l 5kv

RF Current..............o.o i .42 amps RMS

Length. ... 7-9/16 inches
SMALL SIZE

TP e ECS ?
Capacitance Range ..................ocon. 3 to 30 mmfd

Peak Voitage ... 15 kv .
RF Current .............ccciiiiii i, 20 amps RMS

Length. ... ..o 4% inches

Our radio frequency laboratory with 12 functioning transmitters ranging
from 17 KC to 600 MC and up to 100 KW CW power is at your service to
test our products under your particular circuit conditions.

Werite for our special brochure describing our
complete line of vacuum capacitors.

JENNINGS RADIO MFG. CORP., 970 McLAUGHLIN AVE., SAN JOSE 8, CALIF., PHONE CYpress 2-4025
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Orbits Around Moon
May be Man-Controlled

A recent Government research
report has theoretically established
man’s ability to take control of a
spaceship at the last stage of a
Moon shot, and then establish a
circular orbit only 10 miles off the
Moon’s storied surface. This report
is “A Fixed-Base Simulator Study
of the Ability of a Pilot to Estab-
lish Close Orbits Around the
Moon.” M. Queijo and D. Riley,
Langley Research Center, for
NASA, June 1961, 53 pages. (Order
AD 257 804 from Office of Techni-
cal Services, U. S. Dept. of Com-
merce, Washington 25, D.C., price
$1.50.)

Display System
Contract Awarded

LFE Electronics, Boston, Mass.,
has received a contract from Air-
craft Armaments, Inc.,, Cockeys-
ville, Md., for production of a digi-
tal data storage and display sys-
tem. System is to be used in an
anti - submarine warfare training
device being developed by the U. S.
Naval Training Center, Port Wash-
ington, N. Y. When installed in
the Navy’s new Submarine ASW
Training Facility, Pearl Harbor,
Hawaii, LFE’s system will provide
numerical display of target data
using the digital output of a Con-
trol Data Corporation 1604 com-
puter.

SOLAR RADIO

" o X 3
6 f L Y%
i - W e

Mrs, J. Britton checks radio reception in
fallout shelter she and her husband are
building. Portable radio, manufactured by
Hoffman Electronics Corp., gets its power
from solar pack in left foreground. Solar
pack will be attached to the roof. Power
cable will double as an antenna. Radio
has batteries for night operation,

ELECTRONIC INDUSTRIES -+ April 1962



AND NOW...TAYP-AIR' PINS
JOIN THE FLEET!

The carrier-based Crusader travels in the Mach 2 speed range . . . is
all-weather, packs a variety of offensive punches and has a radar eye
for alertness to conditions and target.

Chance Vought's requirements for ‘‘essential-to-flight'’ circuits
included maximum density and reliability. They found what they
needed in AMP Crimp-type TAYP-AIR pins and blocks. The design of
AMP TAYP-AIR pins makes possible a high concentration of circuits
in less space . . . heavy, bulky, standard terminal boards are replaced
by lightweight, compact AMP TAYP-AIR nylon blocks. The tapered
shape of the new terminal provides excellent electrical and mechanical
characteristics and when subjected to vibration, retention values are
actually increased. Insertion and extraction of the AMP TAYP-AIR pin
is accomplished with easy to handle tools which simplify not only instal-
lation but also repairs and circuit changes. Other features include:

@ Plating: gold over nickel on leaded bronze base material.

® Wire Size: pins available in three sizes to cover wire size ranges
16-24 AWG.

® Blocks: choice of three sizes: 48 single circuits in feed through
block, 12-3 common circuits with potted back and 12-4 common cir-
cuits with potted back.

@ Color Coding: insulation sleeves color coded to conform with
matched AMP crimping tool.

AMP TAYP-AIR PINS may very well fit in with your designs on saving
space and weight. A sure way to get your problem off the ground is to
write for further information today. The complete story on AMP
TAYP-AIR Pins and Block Assemblies will be sent on request.

*Trademark of AMP INCORPORATED

INCORPORATED
Harrisburg, Pennsylvania
AMP products and engineering assist: are ilable through
bsidi ies in: A ia e Conads o England
France ® Holland ® Italy @ Japan ® Mexico ® West Germany
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Aerotan® Solid Tantalum Capacitors
Answer Demand For Exceptional Reliability,

NesesasaNaNRERRRI NS

: PRODUCT ;

 FROM ;

Capacitance Stability And Small Size

proven in rugged military, industrial and commercial applications

i
—g
T
NN

Aerotan capacitors are housed in
hermetically sealed metal cases, and
feature a semiconductor electrolyte to
assure a completely dry assembly with
absolute freedom from corrosion and
leakage.

Wide Range of Applications

Aerotan Type ST capacitors are
applicable in DC blocking, AC
coupling, bypass and filtering, in-
tegration, storage phasing and tim-
ing, and other applications where
the alternating-current component
is small compared to the direct-
current voltage rating. Their relia-
bility has been proven in extremely
demanding applications, including
computers, missiles, high altitude
aircraft, telephone and communi-
cations apparatus, airborne elec-
tronic equipment, atomic energy
equipment, and oil drilling equip-
ment.

Technical Facts

Manufactured in uninsulated case
styles (Type ST12) and insulated
cases (Type ST13), Aerotan capaci-
tors are designed for continuous
operation over a temperature range
of —80°C to +125°C at the voltage
ratings shown below:

Rated

Voltage +65°C +85°C +125°C
6VDC 6VvDC 6 VDC 4VDC

10vDC 10vDC 10vDC 7vDC

15vDC 15vDC 13vDC 10vDC

20 vDC 20VDC 17 vDC 13vDC

35vDC 35vDC 28VDC 20vDC

e | o S

X
\ i 144
71 3 & |

Environmental Tests

ST units will meet or exceed envi-
ronmental requirements of MIL-C-
26655A including vibration, mois-
tureresistance, thermal stability,
corrosion, terminal strength and
tests upon insulating sleeves,

Availability

Aerotan solid tantalum capacitors
are now available for immediate de-
livery from the factory. Prototype
and small production quantities are
also available for off-the-shelf de-
livery from your local Aerovox In-
dustrial Distributor at OEM prices.

Aerotan solid tantalum capacitors are manufactured in specially constructed super-clean
“White Room™ production areas under a rigid system of step-by-step process control.

AEROTAN [N CROSS SECTION

EROVOX

.FIEJQC31':2P

TECHNICAL
LITERATURE

Call your nearest Aerovox
field representative
today or send direct for
a free copy of Catalog
Sheet 215B2.

AEROVOX CORPORATION

NEW BEDFORD DIVISION

NEW BEDFORD, MASS.

Technical Leadership — Manufacturing Excellence

86 Circle 61 on Inquiry Card
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A new concept in line voltage
regulation in the KVA range...

< INPUT -2

OPPOSING

AIDING W”‘}DJNG

CQRE WINDING

PRIMARY

WINDING  \atneric

SHUNT

)

+CONTRpL [
CRCYIT |
I o=

— OUTPUT ———

The SOLATRON Line Voltage Regulator

Sola now has developed a new uncomplicated breed
of line voltage regulators. Up to 10 times faster than
mechanical regulators, the new SOLATRON Line
Voltage Regulator features no moving parts, lower
operating cost per KVA, and is maintenance free!

Designed to cover the 3-100 KVA range, the
SOLATRON Line Voltage Regulator offers correc-
tive action the instant output departs from nominal
.. . long before voltage even approaches boundaries
of the regulation envelope! Output holds stable in
the face of leading and lagging power factors.
Efficiency — 95% at full load.

For more information on the new SOLATRON
Line Voltage Regulator, send requests, on company
letterhead, direct to our factory address.

ELECTRONIC INDUSTRIES <+ April 1962

e EXCELLENT REGULATION — =19% from nominal, for
any combination of line, load, and frequency change
within specified parameters.

e FAST RESPONSE — practically instantaneous; even
under extreme conditions, return to nominal will
never exceed 10 cycles.

e ULTRA-COMPACT — Over-all dimensions for the 5
KVA measure approximately 814 x 814 x 164",

e COMPLETE FLEXIBILITY — designed for horizontal or
vertical mounting; stancard NEMA markings and
color coding.

'SOLA |

Division of C @

Basic Products Corporation

SOLA ELECTRIC CO,
1717 Busse Road

Eik Grove Village, Ill.
HEmpstead 9-2800

IN CANADA,

Sola-Basic Products Ltd.,
377 Evans Avenue,
Toronto 18, Ontario
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anyone
can

plug
It In

RECORDER MARNX i1

& voits/chart hne
18 2

in writing %:Li
anywhere =

There is no direct writing recorder on the market that approaches the compact
Mark II in sheer usefulness. It is a completely integrated engineering tool

that can be operated by anyone . . . in the shop or in the field . . . for countless
research or design requirements. Every function necessary for uniform,

crisp, easily reproduced readouts is “built-in”. The Mark II gives you two analog
channels plus two event markers; 4 chart speeds; DC to 100 cps response

with 40 mm amplitude; 10 mv/mm sensitivity; high input impedance.

Ink or electric writing models. Immediate shipment from stock.

———erSh INSTRUMENTS

DIVISION OF

37TH AND PERKINS | CLEVITE | CLEVELAND 14, OHIO
COMPORATION




Next month

KNOW YOUR ACCELEROMETER AND HOW TO USE IT

Accelerometers have been receiving widespread attention. However, one aspect of their use has been
explored only lightly—that is the mount on which they are fastened. Under some conditions, the mount
permits faithful reproduction; under others, distortion and worthless readings.

DESIGNING HIGH-VOLTAGE POWER SUPPLIES

Due to the increasing variety of uses for CRT's, photomultiplier tubes, klystrons, and electrostatically
controlled TWT's, there is a rapidly increasing demand for high-voltage power supplies. Components
suitable for this work, as well as design techniques required, have not been widely understood; this
article helps to improve the situation.

RECENT DEVELOPMENTS IN HIGH FREQUENCY KLYSTRON OSCILLATORS

Much work has been done on developing klystron oscillators which will operate at frequencies above 20 GC.
As a result of this work, a group of reflex and floating drift tubes has been produced. This group of
tubes operates at frequencies up to 80 GC.

CHEMICALS FOR THE ELECTRONIC INDUSTRY

More and more, disciplines are merging to advance technology. The chemical industry, once just a
supplier, is now a full research partner in advancing solid-state electronics. Here's what it is doing.

Plus all other reqular departments

Our regular 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.

Watch for these coming issues:

*JUNE *AUGUST *NOVEMBER
All-Reference Issue Annual WESTERN Issue Annual MICROWAVE Issue
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to accomplish checkout and launching activities
for the projected space systems of the 1965-1975 era.

and possible solutions are discussed here.

A fresh approach is needed

Some of the requirements

Automation for Future

HE application of automatic checkout equipment
to the ballistic missile logistic problem has moved
steadily forward. There are several systems being
used in the factory and at the launching site that are
fully automatic, or at least semi-automatic. Several
second generation versions are under development.
Most systems use the principal of a tape or card
programmed Programmer-Comparitor, plus special
purpose stimuli designed for a specific missile system.
Typical examples are the Autonetics’ “BACE” equip-
ment for the Navy's Vigilante aircraft, the Nortron-
ics’ “DATICO” being used for tactical checkout of the
Navy's Polaris missile, and the RCA “APCHE” for
the Atlas missile. The Air Force issued MIL-P-26664
a few years ago and it is being used in A.F. programs
such as the Skybolt ALBM.

First Generation Equipment

First generation equipment all operate in a like
manner. For purposes of illustration they may be ex-
plained by the diagrams in Figs. 1 to 4. There are
4 major elements in such test equipment:

1. Instruction Center 3. Data Summary

2. Stimuli 4. Self-Test

Fig. 2 (r): Block dia-
gram of an instruc-

Fig. 1: First genera-
tion automatic check-

out system. tion center,
SYSTEM
UNDER
TEST
TA
STIMULI { SELF TEST ) dm< Y
SUB-SYSTEM 2 3 SUB-SYSTEM SUB-SYSTEM
INPUT QuUIPUT ¢
|y SELECTION SELECTION | RECORDED DATA
35 DAIFIG x| PovewED TAPE)
5 ST IS | (PUNCHED CARDS)
= B % |S(MAGNETIC TAPE)
a3 ISl (SlernTED TAPE)
INSTRUCTION < I
TIMUL! TYPE & SCALE FACTOR CENTER =
INSTRUCTIONS

(PUNCHED CARDS GO-NO-GO IWNDICATOR
{ PUNCHED TAPE)

(MAGNETIC TAPE]

90

The terms used by firms producing automatic check-
out equipment varies. But in general, Items 1, 3 and 4
are all included in the Programmer-Comparitor; i.e..
all equipment required for test program selection,
input and output lead selection of the items under
test, data conversion, comparison with pre-desired
test limits and provisions for self-test. Item 2, Stimuli,
includes discrete, digital and primarily analog signal
generation equipment that is needed to simulate input
conditions found under actual operation. This latter
category includes such items as programmed ac, dc,
and R-F voltage generators, pressure generators, mo-
tion generators, etc. It is normally special purpose
equipment, tailor-made for the missile system it is
used with.

Second Generation Equipment

The second generation test equipment uses either
a special purpose or general purpose digital computer.
The computer operates with a tape or card input, and
with memory capabilities. This approach has been
used successfully in the factory assembly area by
Lockheed Missile & Space Division for the Navy Po-
laris Missile System. The LMSD equipment is called
“ACRE” (Automatic Checkout and Readiness Equip-

INSTRUCTION CENTER ]

4!11!00‘"0“ SOURCE

ELECTRONIC INDUSTRIES -

|
| OUTPUT QUTPUT TO DATA SUMMARY
SELECTOR QUTPUT LEADS BEING OF SYSTEM
) TESTED AND INPUT TO DATA SUMMARY
| INPUT INPUT STIMUL! TO SYSTEM BEING TESTED
SELECTOR STIMULI OUTPUT SIGNALS AND INPUT
| LEADS OF SYSTEM BEING TESTED
STIMULL
TYPE, SCALE FACTOR, AND OUTPUT
| VRANSLATOR VALUE OF STIMULI REQUIRED
| TOLERANCE
HIGH AND LOW TOLERANCES
| TRANSLATOR TO DATA SUMMARY
| PROGRAM GO~ NO/GO INDICATION
E SEQUENCER | FROM DATA SUNMARY
| INSTRUCTION
| READER
RO |
l ete I
|
|
=
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MIGH TOLERANCE —
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Fig. 4: Comparison and read out are the functions of the data summary sub-system.

Space System Launchings

ment). A simplified diagram is shown in Fig. 5. This
system includes a test center with one or more digital
computers and individual test stations that can be used
for component, major assembly, sub-system, or com-
plete vehicle system checkout. A photograph of the
test center equipment is shown in Fig. 6. It is first
necessary to load the computer memory with the test
programs or, using tape or cards, program the proper
information for use as the test needs arise. The indi-
vidual test station operator then simply connects the
equipment to be tested. He inserts a punched card,
which in turn interrogates the comparitor for the
proper test program test limits, stimuli, commands,
etc.

In the present system, “ACRE” transmits analog
data from the system under test to the test center.
Here it is converted to digital data and processed for
comparison with pre-programmed test limits. How-
ever, it is feasible, and perhaps preferable, to change
all information at the test stations to digital data
before sending to the central computer. A complete
record of test time, number, measured value, test
limits, ete., is also obtained for inspection, reliability
and preventative maintenance purposes.

The ACRE system is typical of the second genera-

Fig. 3: A typical stimuli sub-system used
for first generation automatic checkout.

ON-OFF SCALE YOLTAGE vi )
1 CONTROL FACTOR GENERATOR
ON-OFF SCALE rrequency | o
CONTROL FACTOR GENERATOR |~
! ON-OFF SCALE PRESSURE
CONTROL FACTOR GENERATOR [P
TINE
. ON-OFF
o SCALE, INTERVAL STIMULL
sTimuLs, | CONTROL F GENERATOR uTPUT
;xm; INSTRUCTION
e PR ON-OFF SCALE MOTION Syt
T CONTROL FACTOR | GENERATOR il
CENTER :
ON-OFF SCALE ISTANCE.
CONTROL FACTOR s TR,
. ETC.
| STIM !
UL SUB-SYSTEM
SN gty 8% 1 ||
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tion of automatic test equipment called Computer-
Controlled Checkout Systems. A few of the principal
benefits of this approach to automatic checkout are as
follows:

1. Test sequence is non-critical, since memory per-
mits correlation of specific measurements with those
previously made.

2. Enables the use of composite testing where sta-
tistical evaluation of several test parameters is needed.
(Prevents rejection of acceptable systems due to
minor No-Go measurements that do not effect overall
system performance.)

3. Allows correction for zero drift.

4. Enables marginal testing by easy comparison of
previous test results with those made weeks or months
earlier, thereby identifying future malfunctions prior
to actual failure.

5. Enables variation of test limits as a function of
one or more other measured parameters.

6. Provides capability of stored logic, which pre-
determines course of action in the event of malfunc-
tion, thereby greatly reducing skill level of the test
operator.

(Continued on following page)

Fig. 5: A simplified block diagram of
the second generation “ACRE" system.
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Fig. 6: Photo of the test center equipment in the "ACRE" system.

Automated Checkout (Continved)

Future Growth Potential

Upon projecting checkout equipment requirements
into 1965-1975 we see that the second generation
approach must be greatly improved to provide future
needs. By 1970 it is conceivable there will be hun-
dreds of vehicles launched per year, with numerous
variations in propulsion systems, guidance systems,
payload equipment, etc. It is not economically sound
to conceive that each of these systems will have their
own automatic checkout equipment, designed for only
one system. Also, considering manpower requirements,
training, size of assembly and test areas at the two
major launching site areas in the U. 8., Pacific Missile
Range and Atlantic Missile Range, it is not feasible
to have a separate assembly building, blockhouse, and
launching pad for each system. With the rapid ad-
vances in data processing, as well as automatic control
systems growth in warehousing, we could greatly
simplify the whole test base operation through assem-
bly, checkout, pre-launch and launch operations by
combining a master computer-controlled test station
with semi-automatic logging and dispatching tech-
niques.

One possible application is shown in Fig. 7 and oper-
ates as follows: Components, such as gyros, actuators,
beacons, etc., are received in a central logging station.
Here they are inspected for physical damage and cor-
rect identification. A master card file is interrogated
and a pre-punched test data card, corresponding to
the proper part number, is provided for attachment
to the component. Using assembly line techniques, the
card and component are routed to the test area where
the card is then inserted into one of several card
readers.

Fig. 7: A possible automatic dispatching and checkout arrangement for complete assembly and checkout of future space vehicles.
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Using the memory of the master computer test sta-
tion, the correct test harness assembly is given. The
test man connects the component to the harness and
requests a test program from the central computer.
Other instructions can be provided by means of a com-
puter-actuated visual display if needed. A complete
test record card is also prepared during the test. The
component is removed from the harness and placed
on a conveyor line going to the sub-assembly area.
Here the procedure is repeated using a pre-prepared
sub-assembly test card. It is again repeated through
the sub-system, and finally complete vehicle system
area.

All of the above techniques are available. With
rapid advances being made, the complexity and costs
of such a testing approach would be practical and
very reliable. It would also be more flexible and eco-
nomical, both from an equipment and a personnel
standpoint,

Another area that requires a fresh approach is find-
ing the philosophy to be followed in conducting pre-
launch checkout and actual launching of the space
vehicle system. Present day missile and satellite sys-
tems use giant complexes of harnesses for data trans-
mission from pad to blockhouse, and include separate
checkout and launching equipment installations within
the blockhouse. A large improvement in efficiency,
reliability and flexibility, with an accompanying reduc-
tion in cost and required personnel, can be achieved
by extending the assembly area philosophy, proposed
above, to the launch pad.

One possible approach is to provide a Master Launch
Data Evaluator, located in a protected room beneath
the launch pad. All test harnesses and umbilicals are
routed to this area for conversion from analog to
digital data. A master digital computer test station
would again be used. The computer could handle
many completely different space vehicles. Normal
data transmission techniques, over land lines, can be

A REPRINT
of this article can be obtained by writing on company letterhead to
The Editor

ELECTRONIC INDUSTRIES, Chestnut & 56th Sts., Phila. 39, Pa.

used for visual display, interrogation, and sequencing
by the launch operator. This would allow the block-
house, with respect to the launch pad, to be a non-
critical item. It could be located many miles away.
The launch operator would simply interrogate the
proper memory channels for the vehicle under test,
and the proper test program and stimuli would be
selected for pre-launch checkout. Visual data displays
at both places would be used for instructing launch
crews concerned with fuel servicing, squib arming,
and other details requiring personnel.

Also feasible is the use of programmed logic to cut
decisions and steps required by the launch operator
in case of a malfunction. The same equipment could
be used by selecting a new program for a shift from
the pre-launch checkout to the actual count-down and
launching. Another outgrowth of the above would use
the same master computer-control concept, but use
only telemetered digital data for checkout and launch
operations. Thereby minimizing vehicle harness con-
nections and analog to digital data converters.

Although these concepts for future support equip-
ment may seem complicated and expensive at first
glance, these techniques are being used commercially
in private industry. Automation in banks, insurance
firms, chemical plants, factories, ete., has already
proved to be sound, both technically and economically.
Therefore, it is proposed that the same techniques
and equipments can be applied to the future space sys-
tem assembly, test and launching operations by prop-
erly oriented systems analysis and engineering.

Fig. 8: A concept for a possible third generation automatic checkout and Iaunch control for future space vehicles.
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Page from an

Engineer’'s
Notebook

#62 Nomograph for Parallel

Resistors, Series Capacitors

and Parallel Iinductors
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By DR. L. B. HEDGE

Research Engineer
6219 Massachusetts Ave., N.W.
Washington 16, D. C.

HIS nomograph provides a sim-

ple and accurate computation of
parallel resistances, series capaci-
tances, and parallel inductors. It
will give the combined value (X)
of two specific elements (A & B),
or the element value (4 or B)
required to provide a specific com-
bined value (X) with a specified
element value (B or A).

The A, X, and B scales are used
for the same units involved (ohms,
farads, henrys) and all three can
be multiplied by any common fac-
tor applicable, e.g., farads, micro-
farads, and picofarads.

Also the effective range can be
changed by factor use; if the paral-
lel resistance of 20 and 160 ohm
units is desired, use of the factor
5 will give the X value on the line
joining A = 100 = (5 X 20) and
B = 800 = (b x 160) with X =
89 = (5 x17.8). The error here
is less than 0.2% (the precise value
is 17.77). Careful reading of this
nomograph will provide errors con-
sistently less than 1% and usual-
ly less than 0.5%.

A REPRINT
of this article can be obtained by
writing on company letterhead to
The Editor
ELECTRONIC INDUSTRIES

Chestnut & 56th Sts., Phila. 39, Pa.
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How to Derive . ..

By SAMUEL DERMAN

Electrical Engineer
FXR Inc.

26-12 Borough Place
Woodside 77, N. Y.

Tunnel Diode Amplifier Gain

It is common knowledge that a tunnel diode

exhibits a negative resistance

over part of its volt-ampere characteristic curve.

Because of this strange trait,

it can be used for signal amplification.

ANY engineers still find it hard to believe that

a two-terminal passive device can deliver power
gain to a load. Despite all the literature on this sub-
ject, the specific derivation is not readily found. It
is given here for three types of power gain: ordinary,
available, and insertion.

Ordinary power gain is the ratio of power delivered
to the load to power supplied by the generator.

Available power gain is the ratio of maximum power
available to the load to maximum power available from
the generator.!

Insertion gain is the ratio of power supplied to the
load with the tunnel diode in the circuit, to power de-
livered to the load without the tunnel diode.

For each type, we derive the results for two forms
of tunnel diode connection: shunt connected and series

A c Fig. 1: Equivalent
S — circuit for the shunt
I [ I connected derivations
Ig $°s 9

Fig. 2: This is the
series connected
equivalent circuit
used in deriving the
ordinary available,
and insertion power
2 4 gains.
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Here's how—mathematically!

connected. Fig. 1 shows the equivalent circuit for
the shunt connection; Fig. 2, the series connected
case.

In Fig. 1, I, g5, — g, and g,, equal the source equiva-
lent current generator, the generator’s output con-
ductance, the tunnel diode’s negative conductance, and
the load conductance.

In Fig. 2, Vg, rg, —7, and 7, equal the source equiva-
lent voltage generator, the generator’s output resist-
ance, the tunnel diode’s negative resistance, and the
load resistance.

Derivations
Ordinary Power Gain

Shunt Connection

| qrL — 4
Current out of generator = [ ( - —— )
g+ as — ¢
ar — e 1
Power out of generator = /2 (w ! J —) ——
g.+9s — ¢ gL — g
g —
PR [l A
(g + 95 — ¢)*
5 gL
Current into load = /g N
.+ ys — ¢
. [/ 2 1
Power into load = /4 ( & )
gL + gs — @ I

qr o
(91 + gs — 9)*
Power into load

= [

Pawer gain = -
Power out of generator
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Ampllfler Gain (Concluded)

R L
_ (gr + g5 — g)’ __
—Isz gL_gv_ gL — ¢
(g + gs — 9

For values of |g] > 0, power gain cxceeds unity.

Series Connection

Generator terminal voltage = voltage;_»

v (L) (=)
rL+rs—7 ry — 1

r —r
752 —

Or + 715 — 1)

Generator output power

rL
Voltage across load = Vg ————
. 0 Srdrs =1

L s 1
Power into load = Vg ( - ) (_)
rtrs—r rL

S
(ri, + rs — 1)?

Ty

Vet —
, . (TL+Ts—7) L
Power Gain = ————— = —
ry — 7 ry, —r
Vet ——

(rr, + s — 1)?

For values of [r] > 0, power gain exceeds unity,

Available Power Gain
Shunt Connection

Maximum power available from generator = maxi-

. Is®
mum power available from terminals A — B = 5.

4 ¢gs
Output conductance looking back into tunnel diode
amplifier = conductance seen looking into terminals
C-D = g5 —9.
Maximum power available from amplifier =
Is?
1(9s — ¢)
Available e power out of ampllﬁel

Available Gain
“Available power out of g(‘n('rator

Is?
1lgs —9) _  gs
g T s -9
4 gs

Series Connection

Maximum power available from generator = maxi-
mum power available from terminals
Vs-
4 rs B
Output resistance of tunnel diode amplifier = re-

sistance seen looking to the left of terminals 3-4 =
ry —7.

1 -2 =

A REPRINT

of this article can be obtained by writing on company letterhead to
The Editor
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9%

. . . Vit
Maximum power available from amplifier = :

4 (rs —r
Vg
. R 4 (rg —r r
Available gain = (rs — ) -5
Vs2 rs — r
4rs

Insertion Power Gain
Shunt Connection

Without diode:

Current through g, = Is [;’L—]
gL + gs

I L 2
Power through g1, = (_Sﬂ_ i g_,
gs + 9./ g (g + gs)*

With diode:

Current through go = Is ( ‘L)
gr +9s — ¢

( Is gL LI |
gL+ gs — ¢ gL
gr,

Power through ¢gr

= Jgt——
(g +g9s — g)*
- Is gL
. . (gr. +9s — g* ( gr + gs )’
Insertion gaimn = ——— =
1s* g1, gr + gs — y
(g1 + gs)?
Series Connection
Without diode:
- 7L
Voltage across r, = Vg ———
r, +rs
Vsr L | Vs?rr
Power through r;, = (#—) LI L -
r, +rs rL (re. + rs)?
With diode:
. rL
Voltage across r, = Vg —
r, +rs—r
Ver 2 1 Ve
Power through ry, = ( $ L—) — = s
(A + r§s —r rL (rL + rs — I‘)2
Vstro
. . (r + rs — e ( L +rs )"
Insertion gain = —— = —
Vi rL s —
(ro + rs)?
Reference

1. The available power from any source is the power that
would be delivered to a load whose resistance is equal to the
source’s output resistance, i.e., a matched load.

Table 1

Summary of Results

Series Connection Shunt Connection

L gr

Power Gain e
r, —r gr = ¢

. 8 rs gs
Available Power Gain E— —
rs — 1 g9s — ¢

L+ Ts ) ( QL+(18 )2
rATs —r gr +9s — g

Insertion Power Gain (
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By MORRIS ENGELSON
Polarad Electronics Corp.

43-20 34th Street

Long Island City 1, N. Y.

Field Intensity Meter

Characteristics

A wide variety of RIFl meters

are available for RFI investigations.

But they differ widely in their performance characteristics.
To select the proper meter, the purchaser

must be able to evaluate the equipment for his needs.
This article points the way.

NGINEERS working on RFI problems, can select

from several dozen available Radio Interference
and Field Intensity Meters.2 However, all these units
do not have the same characteristics with regard to
bandwidth, detector functions and method of calibra-
tion. These characteristics are significant in finding
what kind of measurements can be made, and how the
measurement time and measured data will differ from
device to device.

Here we will examine the special characteristics
which make a field intensity meter different from a
radio receiver. The parameters are divided into 3
sections—indicator circuitry, calibrators and an inter-
pretation of measured results.

Fig. 1 is a block diagram of a field intensity meter.
Performance is determined by the accuracy and sta-
bility of the individual blocks in the system. Time
stability of the calibration source permits long term
calibration of this secondary standard, and provides
instrument calibration accuracy. Time stability of the
entire unit allows precise, repeatable measurements.
Ease and rapidity of measurement is dependent upon
the number of controls and operations the operator

T The reader will find a list of 25 instruments in Ref. No. 4.

USE | FReQUENCY
o’ | SELECTOR INDICATOR Fig. 1 (1): Block dia-
gram of a field in-
CAL tensity meter.

CALIBRATOR Fig. 2 (¢): Peak vac-

characteristics.
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has to handle per measurement, and on the variation
of equipment parameters with frequency.

Indicator Circuitry

The main concern in the indicator is the method of
determining the peak level of the signal. Two methods
are available; a direct reading peak VIVM or, a slide-
back peak VITVM.

The direct reading peak VIVM will, without ad-
justment, continuously indicate variations in input
signal. Hence, it can be used for long term, direct ob-
servation and monitoring. Its use saves time and
reduces human error.

On the other hand, one can distinguish between
signals of different repetition rates or waveforms by
using the aural slideback or by determination of the
slideback cutoff point from observing the signal on
video output. Thus, slideback is useful in RFI work
by enabling the investigator to work on one type of
interference at a time.

Aural slideback will also help in the measurement
of pulses occurring at a slower rate than the low fre-
quency response of the direct reading VITVM. Direct
reading peak VI'VM’s capable of responding to pulse
rates of less than about 3 cycles/sec are not very prac-

Ty = C R charge

T *C R discharge

wum tube voltmeter

R charge
"ON" time "OFF" time
Ty T2 R discharge
T2 . _R dischorge
Tl- 2 R chorge DETECTOR
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REFERENCE PAGES
The pages in this section are perforated for easy re-
moval and retention as valuable reference material.
SOMETHING NEW HAS BEEN ADDED

An extra-wide margin is now provided so as to permit
them to be punched with a standard three-hole-punch
without obliterating any of the tear, They can then be
filed in standard three-hole notebooks or folders

RIFI Meters (Continued)

tical. However, slideback VTVM’s can, on the other
hand, respond to pulse rates as low as 1 pulse/min.

The choice of time constants and consequently low
frequency response of the direct reading peak VTVM
depends upon the minimum frequency, minimum pulse
width, and minimum pulse amplitude of the unknown
signal to be measured. The minimum pulse width
that the peak detector has to handle is independent of
the incoming signal. It is determined by the impulse
bandwidth of the receiver. For instance, the minimum
input pulse width that the recciver may have to handle

Table 1
List of RIF! Meter Characteristics

8'[' - — — - ] I -
S i R S —
> o 6 4+ .
S , T
£ |
E "é’ 0 51— T
e / EXAMPLE:
zj;«‘& — B.W.=10,000 cps
LWugs REP RATE = 10pps
x=3 10 ]
Szo — = 103
9 E 22 — ; 10,000
Sok APPROX. LOSS in SENSITIVITY on PEAK FUNCTION
1 Z | ~ " RELATIVE to AVERAGE FUNCTION is 2.4db,
X 2 o | | |
Exa gz
Xy lor 1073 1074 1078 10°¢
& & Z REP RATE in UNITS of “IMPULSE BANDWIDTH" (in cps/cps)

Fig. 3: Curve shows peak sensitivity vs. repetition rate.

would be an impulse. The pulse appearing at the de-
tector, for an impulsive input at the front end, will
have the shape of the i-f response curve.

The average pulse width of the impulsive response
is the inverse of the i-f impulse bandwidth. If, for
example, the impulse bandwidth of the i-f amplifier is
1.0McC/sec, the average minimum pulse width is 1.0
ysec. This means that the direct reading peak VIVM
charge time for a meter having a 1.0 Mc/psec impulse
bandwidth has to be less than 1.0 psee, or less than
100 psec for a 10 Kc/sec bandwidth.

The minimum frequency that one
can accurately measure on a direct
reading peak VTVM will be deter-
mined by the VTVM discharge
time. This follows because the ca-

Unit Characteristic Function

pacitors in the peak detector circuit
must remain charged between

Notes

Frequency Superheterodyne Frequency

Enables determination of

pulses. If the only consideration
governing the discharge time were
the 1-f response of the VI'VM, the
ideal solution would be to make the
discharge time as large as possible.
The sensitivity of the instrument
is, however, greatly influenced by

the I-f response of the direct read-
ing VITVM. Therefore, it is the
determining factor of the
VTVM discharge time.

The above follows because the
VTVM will, within the limits of its
1-f response, respond to the peak
of the noise generated in the re-
ceiver front end. (For example.
thermal noise of the first r-f stage).

An ideal peak VTVM, one capable
of responding to an impulse, would
register a very high internal noise
level that would mask the signal.
relationship between the
peak sensitivity and VTVM re-
sponse characteristics can be deter-
mined as follows. There are
curves!-* which show the increase
in VITVM noise indication, above
the RMs value of the noise, as a
function of VTVM discharge to
charge resistance ratio. The ratio
of charge to discharge resistance
is, however, also the ratio of “on”
to “off” time for a pulsed signal

Selective Resolution frequency distribution of
Circuit interference.
Calibrator C.W. Calibrate instrument Primary standard in all
or use in substitution measurements; saves time in
measurements. c. w. measurements; can be
used for susceptibility
measurements.
Impulse Calibrate instrument or  Saves time in broadband
use in substitution measurements; eliminates the
measurements. need for accurate knowledge of final
impulse bandwidth when used
in broadband substitution
measurements.
Indicator  Average Provide an indication Used for narrow band signals.
which is proportional to
the average value of
the incoming signal
modulation.

Quasi-Peak Provides an indication Indicates the subjective degree
which is weighted by of interference as a function of
the signal amplitude signal amplitude and duty
and duty factor. factor.

{ndicator Direct Reading Provide indication of Provides continuous peak
Peak peak interference on a interference indication as a The
direct reading meter. function of time without
manual readjustment. Most
useful when searching for
interference at an unknown
frequency.
Slide-Back Peak Provide indication of Provide peak interference
peak interference by information at interference
means of a manual repetition rates and pulse
slide-back method. widths below the capability of
the direct reading peak VTVM.
Aural slide-back can distinguish
between different types of
interference at equal signal
strengths.
98
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(IFig. 2). The minimum “on time”
(pulse width) that will appear at
the detector input is, as previously
discussed, the inverse of the re-
ceiver impulse bandwidth.

Using the above facts and the
choice of a charge to discharge
resistance ratio of 102 for the
AVERAGE detector function, we
obtain the curve in Fig. 3. Curve
shows the approximate relationship
between peak VTVM I-f response,
receiver bandwidth, and loss in
sensitivity on PEAK detector func-
tion in comparison with AVERAGE
detector function.

Calibrators
Impulse generators are impor-
tant calibration instruments. Their
versatility, simplicity and large fre-
quency range make them a very
useful tool in noise measurements.
There are instances, for example
when measuring the purely sin-
usoidal local oscillator radiation of
a receiver, when a sine wave gen-
erator is more useful and accurate.
The inclusion of both CW and
impulse generator calibrators is de-
sirable. This would tend to increase
measurement accuracy while reduc-
ing the number of computations.
The above follows because accurate
impulse bandwidth data is no longer
necessary.

A REPRINT
of this article can be obtained by
writing on company letterhead to
The Editor

ELECTRONIC INDUSTRIES
Chestnut & 56th Sts., Phila. 39, Pa.

The CW generator is used when
making narrow band measurements
and the impulse generator can be
directly substituted for an un-
known broadband signal. The re-
moval of impulse bandwidth from
the measurement will increase ac-
curacy. This is true because both
I-f bandwidth and gain may change
due to aging or replacement of com-
ponents. Use of the substitution
method of measurement, which is
essentially independent of gain and
bandwidth, will tend to increase
measurement accuracy.

An easy way of finding the ab-
solute spectral intensity of the im-
pulse generator is by a theoretical
computation, based on the presumed
area of the pulse, or to experi-
mentally compare the impulse and

ELECTRONIC INDUSTRIES
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CW outputs for a tuned circuit
of known impulse bandwidth. The
latter cannot produce an absolute
impulse generator spectral intens-
ity calibration of greater accuracy
than that of the impulse bandwidth
measurement and the absolute ac-
curacy of the CW generator com-
bined, thus making the impulse
generator the secondary and a CW
generator the primary calibration
standards.

Meaning of Measurement

For sinusoidal signals, the VTVM
responds to the peak value in both

the AVERAGE and PEAK posi-
tions, and the meter face is cali-
brated in the RMs of a sine wave.
For pulse, and amplitude modulated
inputs, the VTVM responds to the
actual peak of the carrier in the
AVERAGE position® and to the
peak of the wave form in the

b It will be noted that a Fourier analysis
of pulsed r-f signals shows that the car-
rier (occurring at the r-f frequency which
is being pulsed) has a peak signal level
equal to the pulse duty factor times the
peak pulsed signal level; i.e. the carrier
is proportional to the average value of the
pulse, hence the name AVERAGE for this
function. IFor the case of an AM signal,
the average value of the modulation is
zero an]d the VTVM responds to the car-
rier only
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Table 2
Partial List of RIFI Meters Covering the Frequency Range of 0.15—10,000 MC/sec

Frequency Range Selector
Manufacturer Nomenclature MC/sec Functions Calibrator
Empire Devices NF-105 0.15-1,000 AVG. Fixed Frequency
PK. C. W. Generator
SLBK. PK. Variable P. R. F.
Impulse Generator
Empire Devices NF-112 1,000-10,000 AVG. Impulse Generator
K.
SLBK. PK
Ferris 328 0.15-20 Q. P.2 Random Noise
Generator
Ferris 325 0.15-1.6 Q.P.1 Multi-Vibrator
Q. P 2
Q.P. 3
Measurements 58AS 15-150 AVG. Random Noise
Q.P. 1 Generator
SLBK. PK
Polarad AN/TRM-7 0.15-25 AVG. Variable Freguency
PK. C. W. Generator
Q.P. 1 Impuise Generator
Q. P.3
SLBK. PK.
Polarad F. 1. M. 1,000-10,000 AVG. Variable Frequency
PK. C. W. Generator
Q. P. 1
SLBK. PK.
Polarad C.F. L 1,000-10,000 AY(G. Impulse Generator
PK.
Q. P.1
SLBK. PK.
Stoddard NM-20B 0.15-25 AVG. Random Noise
Q.P. 1 Generator
SLBK. PK.
Stoddard NM-30A 20-400 AVG. Impulse Generator
Q.P. 1
SLBK. PK.
Stoddard NM-52A 375-1,000 AVG. : Impulse Generator
Q. P.
SLBK. PK.
Stoddard NM-60A 1,000-10,000 AVG. : Impulse Generator
Q. P.
SLBK. PK.

Abbreviations:

AVG.—Average,
K. Peak.

SLBK. PK.—stide Back Peak.

Q. P.—Quasi Peak.

Q. P. 1— ] msec. charge 600 msec. discharge.
Q. P. 2—10 msec. charge 600 msec. discharge.
Q. P. 3— 1 msec. charge 160 msec. discharge.

99



C.W. SIGNAL
FREQUENCY f.

RIFI Meters (Concluded)

PEAK position. The meter in both
cases being calibrated in terms of
the RMS of a sine wave, whose peak
is the level to which the VITVM
responds.

Fig. 4 gives a graphical repre-
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Circuit Designer's Shortcut

FROM systems study to prototype is usually a time
consuming process. Here’s how Autonetics Indus-
trial Products Div. engineers reduced time, cost, and
consternation over 50% in making the prototype read,
write, and logic sections of the Recomp computer mag-
netic tape system.

The Recomp general purpose computer is operated
with up to four tape transports, each of which can
provide a one-million word memory. Circuitry had to
be designed to allow the computer to order the trans-
port into forward, reverse, high- or low-speed; to read
from or write on the tape; and, to follow complex
directions.

About 200 transistors and 100 stages are involved,
including flip-flops, inverters, Schmitt triggers, pre-
amps, amplifiers and other, more-or-less, standard cir-
cuits. Proto-Cards, made by Circuit Structures Lab of
Laguna Beach, Calif., allowed developmental work to
go directly from paper to neat, finished boards for all
circuit blocks. Before, it took up to ten hours to build a
flip-flop and to check it out. With one Proto-Card a
comparable unit was built in two hours.

Three types of cards were used in the development
of the read, write and logic circuitry. The all-purpose
transistor card has five power busses, isolated transis-
tor and component pads, and eight collector output
lines with leads to connector pins, 15 of which termi-
nate at eyelets.

The digital transistor card has four power lines,
eight collector output and 16 input lines. The eight
transistor emitters are bussed to a common line.

The third is a transistor-logic card which combines
mounting pads for 48 components with four transistor
circuits.

All of the Proto-Cards use 28-contact printed circuit
connectors and fit standard chassis and card holders.

100

Rapid comparison of circuitry was easy. A peak de-
tection circuit was built on one card and a level detec-
tion circuit on another. By plugging first one and
then the other into the system it was easy to evaluate
which was the better circuit for the purpose.

Trouble shooting was comparatively simple because
each board was readily accessible through the use of
an extender card.

Moving from the prototype stage to production is
simplified. If the same number of cards are used, the
designer can simply eliminate the unused leads and
add the few extra connections required. The layout
of a flip-flop board usually takes three days to com-
plete. Working from a Proto-Card circuit to a similar
layout requires about four hours.

A Proto-Card circuit is compared with equivalent pegboarded model.
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By DR. ERNEST JACOBS
Member of the Technical Staff
Electronics Research Laboratory
Aerospace Corporation,

P. O. Box 95085

Los Angeles 45, Cadlif.

Analyzing Power Transfer

In Microwave Systems

In any microwave system, distributed parameter transmission line
is normally used. It has become usual to specify power transfer
between components in terms of the lowest feasible VSWR.

Dut, while this is a convenient measurement,
it does not tell the whole story.

Here are the results of a comprehensive study which deals

YSTEM designers are concerned with the power

transfer between components. However, power
transfer is not measured easily; but, VSWR can be
without much trouble. Therefore, specification writ-
ers tend to equate desired power transfer as well as
restrictions on reflected power in terms of VSWR.

The usual practice is to require the lowest VSWR
feasible and hope that the resulting power relation-
ships are suitable. However, the specification of
VSWR by itself does not fix the power relationships.

Let’s study the power transfer when components
are separated by distributed parameter transmission
line. We’ll give the relationship between VSWR and
power transfer as well as design methods for maxi-
mizing power transfer. Curves will show the possible
variations of the power in the load for a fixed VSWR.
This can be rather large.

We often assume that the load should be matched
to a VSWR with a value of one to obtain the best
power transfer between generator and load. However,
this study shows that this is not always true. Greater
power transfer can be achieved with larger load
VSWR's!

] 1
o !
! i
z,| |2 R zZ,
1 Ze |
Vy Il—— {
,,IT xI'O
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with other aspects of maximum power transfer.

General Theory

In a lossless line, Fig. 1, Z,, the impedance looking
toward the load at z, is given by Eq. (1).1

1 + reit6=

Zo = Re t—— e

(1)
. TR . Editor: In the in-
where R; = line’s characteristic resistance |terest of clarity,
lengthy equations

. SEurs have been grouped
i=V 1 at the bottom of
2 pages 103 and 104.
s Please refer there
8= N when an equation

mentioned by num-
ber does not im-
mediately follow in
the text.

I
A

The point £ = 0 is chosen arbitrarily where Z, has
greatest resistance, K,,, and zero reactance.

Rom —Rc
= —— 2
Rom"l"Rc ()

Since R,,, is a real number and the line lossless, T" is
also a real number.

reflection coefficient

wavelength

Fig. 1 (left): Typical
lossless transmission
line system used in
stating the general
theory.

o

Fig. 2 (right) : Equiv-
alent circuit used in
this analysis of power
transfer between
components in a sys-
tem. O
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Power Transfer (Continued)

PIVSWR)

Fig. 3: Plot of transmitted & reflected power vs. computed VSWR.
In this case, the normalized X; — 0 and the normalized R, = 1.
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Fig. 4: Plot ot maximum and minimum power transfer where the
generator impedance is not matched to the line; normalized X, —
O, Ry = 2:0r }2.
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Fig. 5: Power vs. load VSWR for normalized X, — 0 and R, = 1.25.

Fig. 6 (below): In this case, normalized X, = 0 while R, = 15.
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Expanding Eq. (1) we have

Zo=8, +1 N, 3)
where
Ro = Reh =1 0
1 + 12 —2F cos2pe
and
N, = 2 I{__l‘ six_n 2 ge )

I+ 17 — 271 cos 2 B
Suppose that a generator with an arbitrary internal
impedance Z, is connected to the line, Fig. 2. Py, the
power in the load, is given by Eq. (6).
E R,
(R, + R + (X, + Xo)2

3

P’ = )

where

Z, =R, +jX,
The power available to the load, P,, is obtained by
setting R, = R, and X, = — X, in Eq. (6).

g9
) Vs -

Pa = 'R, ‘

Substituting Eqs. (4) and (5) into (6), the general
expression of P; when the source and load are sepa-
rated by lossless distributed parameter line is found

by Eq. (8).

Matched Generator Impedance
Letting R, = R, and X, = 0 in Eq. (8) yields the
expression for P, when the generator is matched to R..
2 =1y
4R,
Dividing Eq. (9) by Eq. (7) we have the ratio of
power in load to the power available. P,/P, of Eq.
(10) can be referred to as the (decimal) per cent
power transmitted; (1 — P, /P,), the per cent power
reflected.

I, = Y

r;

P

The relationship between p, the VSWR. and I' is
given by Eq. (11).

= — 17 10

p — 1
p+1
Substituting Eq. (11) into (10), P, P, in terms
of the VSWR becomes
Lo +p
Pa o410
Since Bx does not appear in the above, P, is inde-
pendent of the line length between the generator and
load. Fig. 3 is a plot of the transmitted and reflected
power versus VSWR computed from Eq. (12). Some-
times this curve is given without stipulating that the
validity is restricted to when Z, equals E..

= 11

- ]

Generator Impedance Purely Resistive

If Z, does not equal R, Eq. (7) hints that P, is a
function of the line length between generator and load.
Let us assume that Z, is purely resistive, but not
necessarily equal to R, P, is then obtained from
Eq. (13).

To find the line length for extreme (maximum and

minimum) power transfer, we must find the roots of

oL
-~ =0. See Eq. (14).
2 (8) oGy

ELECTRONIC INDUSTRIES -+ April 1962




The roots of

where n = any positive integer (n = 0,1,2...).
For R, > R,, the positions of maximum power
transfer are,

r= =upn 2 (16)
Itgs. (13), (16) and (7) are combined and yield
P, /P, the ratio of the maximum power in the load
to the power available, Eq. (17).
Substituting Eq. (11) into (17),

Prx - 4Ry p
Py (p + R')?
The prime symbol shows normalization to R,. Also

for R, > R, the positions of minimum power trans-
fer are,

18

r = =y - (19

Eqgs. (19), (18) and (7) are combined to obtain
P.,/P,, the ratio of the minimum power in the load
to the power available, Eq. (20).

Substituting Eq. (11) into (20),

Py _ 4Ry p o
Py (R'y p + 1)? )

However, for R, < R, the points of maximum
power transfer are,

A
rT=—=n— (22)

4

The ratio of P,y to P, is,
— T = — (23)

Under the same conditions, the points of minimum
power transfer are,

A
T ==n— (24)
2

V2R (1 — }‘2;
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~
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Fig. 7: Here the normalized values are X, — 1 and R. 1 or 2.
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Fig. 8: This is the plot for normalized X, — 1 and R. 14,

Fig. 9: Diagram of the system used
VSWR in measuring the power source VSWR.
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Py = = = A . ——— 8
g PREH+XHDAU 412 —2Tcos28z) +2R. (R, — R, T2 —2X,F=sin28z) + R2(1 + 1?4 2T cos 2 gr) @)
b VeR. (1 —T9 B o
TR+ RH (U 4T —2T (R — RA) cos28z + 2R R, (1 — 1?) '
2 PL _ B i 4 V2R, T (1 = 1?) sin? Br B "
2@Br) [(RH(Q+T) —2I(R? — R cos28z +2R. R, (1 — )] o
Pux . 4BRROO-1 a7
Pie RE4ARHA 4TI —2T (R2 — R + 2R R, (1 — 1?)
Pu 7 1R.R, (1 - T?) B 20)
Pi  (RE+R)HA+1)4+2rR2 —R2) +2R.R, (1 —T?
ol ) 4 V2RT( -1 12 Rc X, cos 2 8r + (R — R2 — X2 sin 2 Bz 6
2@Br)  [(RE+X2H1+TI?—21cos287)+2R. (Ry — R, 17 —2X,I'sin282) + R2(1 + I'* + 2T cos 2 x)]
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Power Transfer (Concluded)

The ratio of P;; to P, is

SLE Lo

P (e + RP

The points for maximum and minimum power trans-

fer are interchanged whenever the quantity (R, - R,)
has a sign reversal.

(25)

Generator Impedance Not Purely Resistive

What if Z, is complex or purely inductive? The P,
is given by Eq. (7). As before, the points for extreme
power transfer are obtained by solving for the roots of

ol

= = 0.
9 (Br)

See Eq. (26).

l)
The roots of —— =

9 (Br)

= 0 are given in Eq. (27).

From Eq. (27) we see that the line length required
for extreme power transfer is independent of the load
impedance. However, the point x = 0 is a function of
the load impedance. Therefore, the line length between
generator and load required for extreme power trans-
fer is a function of both the generator and load im-
pedances.

The positions for maximum power transfer are:

0 A
_,4)\ %= 7 —
)720 2

) ) _Q A = A =% A
7200 4 "2
where n = any positive integer (n = 0,1,2,...)
0 first quadrant angle in degrees whose

(28)

2X,
R+ (X2 -1
The expressions for maximum power transfer are
given in Eqs. (29) & (30).

tan =

The positions for minimum power transfer are:

0
)—%)\*71—
= 31
xr ? 0 +)\ A ( )
- i n—
720 4 2

The expressions for minimum power transfer are
given in Eqs. (32) & (33).

Power Transfer, VYSWR's Only Known

Let us assume that the source and load VSWR’s are
known; and, we want to know the possible range of
power transfer. Referring to Fig. 1, let us again
choose = 0 as the point where Z, has maximum
resistance, R,,, and zero reactance. Therefore, the
load resistance and reactance at any x are again given
by Eqs. (4) and (5), respectively. However, it is now
assumed that position a-a’ is chosen as the point where
the source impedance has greatest resistance and zero
reactance.

Zo =p,R.+JjO

ps = VSWR of source

pi = VSWR of load

I' = — Reflection coefficient of load

Eqgs. (4), (5), and (34) are substituted into Eq. (6)
to obtain the load power, Eq. (35).

34)

o

Bz)
mum and minimum load power are found to be as

follows:

From the roots of

= 0, the positions for maxi-

Br==2n7 orx = =n\ (36)

for maximum power;

Bx==!=(2n+])7ror.r==!=(n+—;-))\ 37)

for minimum power.
Since R, = R,, P, given by Eq. (7) becomes,
V2
4 p, R.

Combining Egqgs. (385), (36) and (38), the ratio of
P,y to P, is,

Py =

(38)

pr = = 1 tan™ — — ) = = L tan™! ___2X. > 27)
' 2 Ri+X2—R: 2 B+ X1 (
P  4RROA-1) 20
Py R+ X2+RH(14+1?)+2R. R, (1 -T2 —2T [(R,ﬁ_ X2 — R2)? + 4 R2 Xﬂ2]ll2. ¢
Pix _ B o 8R'yp 7 30)
Pa @+ D[R+ X0+ 1] +4 R, p — (02 — 1) ([(R)? + (X)) — 1] + 4 (X202
Prs 4R. R, (1 — I?)
PA"_ ) ; X R2 2 2 R [(R02 + X2 — Rcﬁ_— 14R2 Xv;]— .
2 2) (1 + T ¢eRy(1 —T2) — 2T +-
R+ X7+ B2 (4T + 2R B (1= 1) — 2T e o m ol i
1)‘ !
Dl - TR [®)r + Xy — 1F — 4 (X @
P+ )[R+ (X 4+ 1]+ 4R, p — (2 — e
4 DR + 0t 1]+ 4R o = 6= D S e 1k 4 4 (o
V2 1 p— 2
[ o ( ) 35)
Repg(1 +T2—-2Tcos28z) +2p, + (1 + T2+ 2T cos 2 Bz)
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pl
Prx - 4 pg o1 10

Py (pe + p1)?

Similarly, the ratio of Py, to P, is obtained by com-
bining Eqs. (35), (37) and (38).

_”L_l_ _ 4 pg 01
Pys (oip, + 1)

Note that 1009 power transfer can be obtained only
when P, = P, If either VSWR is one, the power to
the load is independent of the line length in that
Eqgs. (39) and (40) become the same.

Eqgs. (39) and (40) can also be exploited to deter-
mine the VSWR of a power source while it is active.
This can be done by measuring the ratio of the maxi-
mum to minimum load power and P, Fig. 9 is the
block diagram of a possible circuit to make these
measurements. Since it is only necessary to measure
the ratio of the load powers, it is possible to use a
VSWR meter in place of the power meter. Combining
Egs. (39) and (40) yields the following expression
for the source VSWR:

pr (N —1) + (V)”? [(o) — 1]

py = . 41
pt — N

40)

where N = Ratio of the maximum to minimum power
in the load

Piv _ (prpg + 1) 2
Pri (o1 + po)? -

An interesting sidelight conclusion that can be drawn

from Eq. (41) is that,

N <o (43)

where ¢ can be the VSWR of either the load or source.

N =

Conclusions

We see that Z, influences the relationship between

VSWR, line length and power transfer. If Z, is

matched to the characteristic impedance of the trans-

mission line, the power transmitted and reflected is a

function only of the load VSWR. This data is shown
in Fig. 3.

A REPRINT

of this article can be obtained by writing on company letterhead to
The Editor

ELECTRONIC INDUSTRIES, Chestnut & 56th Sts., Phila. 39, Pa.

Figs. 4, 5, 6, 7 and 8 are plots of the maximum and
minimum power transfer for several cases where the
generator impedance is not matched to the line. From
these curves, we see that the variation of power trans-
fer with line length increases with the amount of gener-
ator mismatch. For example, suppose that K, is 50 Q)
and P, = 3. If Z, = 50 + j0Q, 70% of the power
is transmitted to the load regardless of the line length.
However, if Z, = 75 + j 0Q, the transmitted power
can vary from about 60 to 88%. Also, if Z, = 100 +
70or 25 + j 0Q, the variation can be between 49
and 96%.

This suggests that in the design of systems using
transmission line, one can be mislead by considering
only component match by itself. The components
match can be mediocre, but, by adjusting the line
length properly, a rather high power transfer can be
obtained. Since one is often ultimately interested only
in obtaining Py, this approach may offer a more eco-
nomical design.

Reference
1. Bronwell, A. B.,, and Bean, R. E.: Theory and Application
af Microwaves. MeGraw-Hill, New York, N. Y., 1947, page 161
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Torque Tests Ball Bearings

P to 150 bearings/hr can be

The weight set includes 75 and

speeds, it will "“freeze” the appar-
ent motion of rows of holes on the

graded and sorted at 1/10th
the cost of methods now being used
for accurate testing. Instrumenta-
tion for “Spin Testing’’ provides a
practical means of testing oil lubri-
cated instrument ball bearings. Re-
peatability is about *39% of an
average for good bearings; defec-
tive or contaminated bearings give
readings of 50% to several hundred
per cent above the average. The
speed of test is controlled.
“Spin-Testing’” equipment con-
sists of a gram torque meter, a
spin test stand, and a spin test
weight set. The torque meter reg-
isters as low as 0.05 gm-cm. It is
mounted on the test stand which
provides controlled torsional vibra-
tion to keep the torque meter bear-
ings in motion at the lowest speeds.

ELECTRONIC INDUSTRIES -+ April 1962

400 gram spin weights which ac-
commodate standard inch bearing
diameters between 5/16 and 133 in.
The adaptors fit bores from 0.0937
to 0.625 in. The complete equip-
ment is made by Power Instru-
ments, Inc., 7352 N. Lawndale Ave.,
Skokie, Il

In use the proper spin weight is
placed on the outer race of the
bearing under test, and the torque
meter shaft with bore adaptor fits
into the inner race. The weight is
then spun by hand and the torque
of the bearings is read at either
of two reproduceable speeds. This
important control of spin speed
takes advantage of the stroboscopic
effect of any fluorescent lamp,
which pulses at 7200 flashes/min-
ute on 60 cps. At predetermined

circumference of the spin weights.

This is the only instrumentation that is
required for “Spin Testing” oil lubricated
ball bearings covered by MIL-STD-206A.
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View of the test installation shows the capacitor test ovens on the
left and a bank of variable resistor test chambers on the right.

$60,000 installation of tgst chambers and recording

devices is speeding test data collection in the Elec-

trical Test Laboratory of Centralab, The Electronics
Division of Globe-Union Inc., Milwaukee 1, Wis.

The equipment, almost fully automated, records life
tests for R&D and quality control. It is set up as three
independent test units: one for capacitors; one for
variable resistors and one for packaged circuits. The
three units handle thousands of devices at one time.

This use is a first step toeward complete automation
of life-recording and quality control tests. It is typical
of the efforts being made by progressive companies in
the electronic field. To ease the planned future expan-
sion, modular equipment was used.

The capacitor testing method is unusual and inter-
esting. It automatically senses the degree of insula-
tion resistance which in turn, is used as an indication
of capacitor failure.

The failure sensing circuit is activated by a dc volt-
age across a one-megohm resistor in series with each
capacitor. Failure is registered at 10 micro-amps or
10 volts across the one-megohm resistor. At a 1000-
volt test voltage this is equivalent to an insulation re-
sistance of 100 megohms; at 100 volts, 10 megohms.

The test scanner advance pulse also triggers the
unit key on a 10 column adding machine. This accu-
mulates the number of items tested. When the failure-
sensing circuit is activated, the adding machine sub-
total key is depressed. This causes a print-out of the
failing unit number.

The first four columns of the machine indicate
elapsed time; the center two are left open; and, the
last four are for the items under test. Elapsed time is
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What's New

Component Testing

accumulated by adding one digit each hour from a
clock-operated switch. A typical reading might be
5213 1012, It means that at 5213 hours, number 1012
failed. The time on test is the difference between the
failure time, or removal from the test chamber, and
the starting time.

After scanning all positions, the item column re-
turns to zero for the next test scan. The time con-
tinues to 9999 hours when it returns to zero and starts
the cycle again.

This method automatically detects inferior material
during a very early stage, thus saving many days of
valuable testing time.

Due to the close temperature tolerances and gradi-
ents required by MIL-Specs for resistors and packaged
circuits, test chamber selection was a problem. Toler-
ances are =2°C for the capacitor testing oven tempera-
ture range; *5°C for variable resistor testing ovens.
Eventually, a suitable unit was developed.

The advantage of using a tape print-out is that
tests, once started, can be carried on, completed, and
the results recorded even when no personnel are pres-
ent.

Power supplies are fully regulated and voltages can
be varied according to the product under test. For
instance, there is a choice of 12 different voltages for
any given position in an oven and voltage can range
from zero to 500v at currents of 200 milliamperes for
the higher voltages and 750 milliamperes at the lower
voltages.

Because of the tests run on variable resistors, a
digital ohmmeter is used with this system. It is man-
ually switched to each test chamber. In this way, re-
sults of one test can be automatically recorded when no
personnel are present. However, the equipment was so
designed that the present semi-automatic system may
be readily modified to operate entirely automatically;
and, the whole system expanded to handle a greater
volume of tests.

The digital ohmmeter read-out and scanning equip-
ment and test chambers similar to the capacitor test
equipment, are used for conducting tests on packaged
circuits,

More What's New
on page 120
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Easing Spectrum Congestion

REQUENCY separation of as little

as Y% has been achieved at
425 Mc for 30 db rejection at the
undesired signal with the Micro-
Notch rejection filter. This develop-
ment will have far-reaching effects
upon system design, frequency as-
signment, and spectrum use for
those frequencies where this effect
can be duplicated.

The Micro-Notch rejection filter
was developed by Applied Research
Inc., 76 S. Bayles Ace., Port Wash-
ington, N. Y.

This adjustable notch filter pro-
vides the characteristics shown in
Fig. 1. At a center frequency of
425 (*+10%) McC, there is better
than 30 db rejection. The notch
bandwidth at 1 db insertion loss is
2 Mc, or less than Y% % ; outside the
notch it is about 0.5 db. One view
shows a wide sweep; about 109%
bandwidth is shown. The notch is
extremely narrow and required re-
touching for line weight.

Fig. 2 shows the same filter ad-
justment; only the sweep width has
been changed. The = 1 MC markers
can be clearly seen at the 1 db down
points—a very narrow steep-skirted
frequency adjustable rejection fil-
ter. This filter provides better than
30 db difference in loss to two fre-
quencies separated by Y% % or more
while presenting an essentially re-
sistive impedance at the input; in-
sertion loss in the passband is ex-
tremely low.

Exploratory work hints that Mi-
cro-Notch methods can probably be
duplicated at frequencies between
100 Mc and 6000 Mc. Units can be
cascaded to provide even more spec-
tacular results; an insertion loss of
only 1 db would accompany a 60 db
rejection at the unwanted signal
frequency. There is good reason to
believe that bands of frequencies
could be rejected; alternately, it ap-
pears possible to provide more than
one notch, if this were more desir-
able.

A discussion of applications be-
comes very exciting when held
against the background of spec-
trum congestion. Many classic in-
terference problems stem from the
rectangular view of frequency as-
signments practiced by allocation
agencies as they are applied to
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Gaussian or Tschebycheff distribu-
tion or response curves. The Micro-
Notch most nearly approaches the
rectangular ideal so desirable for
maximum spectrum usage.

These methods will reduce the
time-sharing approach to system
compatibility in many instances
where % % frequency separation is
available. The “Real Estate” solu-
tion (physical separation of facili-
ties) with ancillary problems of
supervision, link maintenance, and
security will not be needed as fre-
quently. Interesting possibilities
for reception in normally untenable
locations can be considered, if the
overload comes from an out-of-band
signal.

Closer frequency assignments per-
mit better antenna design and/or
adjustment. Where interference has
limited use of systems of elements,
full use may be possible. Critical
facilities such as air-to-ground
communication links, high priority
military channels and missile or
aircraft telemetry or control chan-
nels can be given a greater degree
of protection from accidental or in-
tentional interference.

Measurement and surveillance
techniques can be improved. Where
it is necessary to measure a small

Fig. 1: Characteristics of the adjustable
notch filter. Notch bandwidth at 1 db in-
sertion loss is 2 MC: or less than 12%.

Fig. 2: Similar to the characteristics shown
in Fig. 1; only sweep width changed.

e > 30 db DOWN

signal near in frequency to a poten-
tially saturating signal, the effec-
tive dynamic range of the receiver
in this situation will be increased
by 30 to 60 db with little loss of
data. R

Cleaning Tapes Ultrasonically

HE “Oscar” Award of Merit

for outstanding achievement
given by the Academy of Motion
Picture Arts and Sciences is
awarded not only to the famous
screen personalities but to those
whose technical contributions are

An attractive model holds “‘Oscar” awarded
for development of film cleaner. The com-
plete equipment is shown at the right rear.

L

of major significance to the motion
picture industry. Recently. the
award for the most important con-
tribution for technical services was
presented to the Lipsner-Smith
Corp. and Robert Gutterman, the
inventor, in recognition of the de-
velopment of the CF, Ultrasonic
Film Cleaner.

The Lipsner-Smith Corp. with
Phillips Mfg. Co., Chicago, Ill., who
are manufacturing the film cleaner,
are continuaily making studies with
respect to the economics of the
cleaner in conjunction with clean-
ing film and electronic computer
tapes.

Handling motion picture film, es-
pecially negatives which are irre-
placeable and extremely valuable, is

(Continved on page 190)
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Nuclear blast effects on electronic equipment
outside of the heat and blast zones

can be overcome. Methods such as shielding,
component replacement, circuit design,

and advanced circuit concepts can be used

to make the equipment radiation resistant.

The problem can be attacked in the same manner
as for thermal or vibrational environments.

Design

and Packaging
for Nuclear
Exposure

By Dr. GLENN L. KEISTER

Chief, Radiation Effects Unit
Physics Technology Dept.
Aero-Space Div.

The Boeing Co.

P.O. Box 3707

Seaftle 24, Wash.

THE design and packaging of electronic equipment
for operation in a nuclear environment can be con-
sidered no different than the design for thermal or
vibration environments. To provide a reliable design,
the designer needs only the information on how the
electronic equipment reacts to the nuclear exposure
and a suitable means for including this in the design
of equipment.

The available techniques to reduce the effects of
radiation on equipment are:

1. Shielding from the radiation environment.

2. Replacement of vulnerable components.

3. Circuit design and packaging concepts which re-
duce the effect of a nuclear environment on circuit
operation,

4. Advanced circuit design concepts which allow the
circuit designer to more fully understand the inter-
action of radiation with the circuit and optimize the
design of his circuit for a particular nuclear environ-
ment.

Several aspects of these various methods will be
discussed and examples given of their effectiveness.

Shielding

Shielding, to reduce the radiation environment, is
most effective for those radiations which interact
strongly with bulk material. As was indicated by
Crittenden,! the reduction of the intensity of charged
particle radiation, such as occurs in space, can be
accomplished with much less massive shields than for
neutrons or gamma rays of the same energy. Low
energy charged particle space radiation can be simply
shielded against for most applications. A thin quartz
shield plate on space satellite solar cells can extend the
life of the solar cells by months or years. This depends
on the satellite orbit and the equipment power demand.
Fig. 1 shows the mass of material in grams/cm?2 that
is penetrated by protons of a given energy. As is seen,
a layer of quartz 1 gram/cm?2 thick will stop protons
of 40 Mev energy, which is typical of protons that
are found in the Van Allen radiation belts.

100 — x ) o Fig. 1 (L) Range-energy curves are shown for protons in several different materials.
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To shield electronic equipment from neutrons or
gamma rays, it is necessary to use much heavier and
thicker slabs of material. The need for such shielding
is generally associated with the protection required
for equipment working near a nuclear reactor or
nuclear weapon detonation. Assuming the spectrum
of gamma rays and neutrons associated with the fis-
sion reactions, the reduction of gamma rays as a func-
tion of distance in lead is shown in Fig. 2. Since it is
difficult to separate the neutrons and gamma rays from
a fission reaction, the neutron and gamma intensity
in a typical reactor concrete shield is shown in Fig. 3.
For an order-of-magnitude reduction in the neutron
and gamma radiation flux, a considerable mass of
material is required. This type of shielding is general-
ly only practical for ground-based installations, or
where it is necessary for equipment to work near a
reactor in an aerospace vehicle, such as a nuclear
rocket or nuclear-powered satellite.

Some consideration has been given to the shielding
provided by the components themselves. As is seen
from the above, it is easy to use component configura-
tions which will shield against low energy electrons
and protons. However, shielding against gamma rays,
neutrons, or high energy protons is much more diffi-
cult, and only if large volumes of equipment, fuel, or
food are used could this be done. Many novel shield-
ing concepts have been proposed for space vehicles.
Most of these concepts depend on multipurpose use
of shielding material.

Component Replacement

One common method of building equipment, which
will withstand a nuclear environment, is to replace
those components which are susceptible to nuclear
radiation and retain those components which are not.
Often this type of design technique can be used to
construct electronic equipment which will withstand
fairly large amounts of radiation. Fig, 4 shows some
of the tolerance ranges for electronic equipment that
is susceptible to permanent damage. Damage results
from atomic displacements caused by fast neutron
bombardment. .

The reader is referred to the articles in this series? 2
for a discussion of interactions of radiation with ma-
terial and radiation units. In Fig. 4 the cross-hatched
area shows where the components are affected but
still can be used. The solid line indicates where the
component is damaged beyond use. The letters on the
right side of the chart indicate the reliability of the
information. “A” indicates good design information,
“B” indicates partial design information, and “C”
indicates fragmentary information. Fig. 5 shows the
components which are susceptible to ionization type
damage or total absorbed energy. Fig. 6 shows those
components which are susceptible to the radiation
dose rate or flux. This type of effect is generally
thought of as transient radiation which is related, in
many instances, to nuclear weapon detonations. The
same letter code is used on Fig. 5 and Fig. 6, except
on Fig. 6 an arrow indicates the onset of the transient
radiation effect.

From these figures we see that many of the com-
ponents are quite susceptible to radiation whereas
others are quite resistant, and that an order-of-mag-
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nitude savings in the radiation tolerance can be ob-
tained by selecting the proper components. A good
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REFERENCE PAGES
The pages in this section are perforated far easy re-
moval and retention as valuable reference material.
SOMETHING NEW HAS BEEN ADDED
An extra-wide margin is now provided to permit
them to be punched with a standard three-hole-
punch without obliterating any of the text. They can
be filed in standard three-hole notebooks or folders.
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Nuclear Packaging (Continved)

example of this type of work is given by Blair, et al.,?
where a transistor amplifier circuit was constructed
which would withstand a total radiation dose of 101¢
nvt. However, in many instances there are upper
limits on what range of radiation dose can be tolerated
by certain types of equipment. For example, 101¢ nvt
is probably an upper limit for present day transistor
configurations. Other components, such as infrared
detectors and organic dielectric materials also have
limited usefulness, as shown in Figs. 4 through 6.

One method of overcoming component limitations is
to investigate new design concepts. For example, in
solid state components the tunnel diode appears to
have a higher intrinsic radiation damage level than
normal transistors. It should also be noted that vac-
uum tube components, particularly ceramic vacuum
tubes, have a very high permanent damage capability.
They are also more resistant to transient radiation
effects than are semiconductor devices, except perhaps
the tunnel diode.

Fig. 7: Plot ot Ecox versus dose rate of a 2D21 Thyratron tube.
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Circuit Design & Packaging

People engaged in radiation effects testing work
have discovered many rules of thumb that can be used
to reduce the radiation susceptibility of their test
instrumentation. These rules are also valid for general
circuit design application. The rules apply to the par-
ticular type of environment considered and they must
not be applied indiscriminately to all environments.

For a transient radiation effects environment, where
very high radiation rates are encountered, it is quite
common to cover all electronic leads that are exposed
to air with some suitable potting compound, such as
wax or silastic. This reduces the effects of air ioniza-
tion. If the potting compound has a substantial thick-
ness, the effect of Compton scattering from the elec-
tronic component material is also reduced. This reduc-
tion in Compton scattering is accomplished by the fact
that Compton electrons are scattered into the com-
ponents from the potting compound, as well as out of
the component. In a reactor environment where the
radiation rates are much lower, this technique may
not be desirable due to the permanent radiation dam-
age that could occur in the potting material itself if
an organic potting material is used.

Another example which is of interest for a transient
radiation environment is the construction of circuits
which are tolerant to noise. The transient radiation
pulse in electronic circuits can be quite similar to a
noise pulse induced by an ordinary electrical transient.
If a circuit is tolerant to noise pulses, the probability
of malfunction due to transient radiation-induced
pulses will be low. It is also desirable in many in-
stances to keep impedances low. For example, when a
vacuum tube is exposed to a radiation pulse, it appears
as if a current generator having a strength i, = ay is
placed in series with the grid of the vacuum tube.
(Where + is the radiation rate in r/sec and a is
4 x 1013 amp-sec/r for a 7586 RCA nuvistor.) When
the grid impedance is low, the voltage output of the
tube will be small. If the input impedance is high, the
radiation-induced output will also be high. It is also
possible to increase the radiation rate at which thyra-
trons will trigger by biasing the thyratron grid more
negatively. The grid bias characteristics for the 2D21
are shown in Fig. 7 as obtained by IBM,* where F,.;,
is the excess grid bias above the voltage at which the
tube normally fires.

Another aspect of radiation damage, particularly
permanent damage to components, is that if the reduc-
tion in the performance of the component is known,
circuit feedback can be used to reduce the effect of
degradation of the component. This is a common
technique. It has been used by Boeing designers to
decrease the effect of the transistor gain reduction in
transistorized circuits. The reduction in the gain of
trangistors due to neutron radiation is well known.5 ¢
It can be predicted easily within a factor of two for
most transistor types. Once this degradation is
known, it is very easy to apply standard design tech-
niques and obtain transistor circuits which will have
a usable output over a known radiation tolerant range.

Advanced Circuit Design Concepts

A new design concept is being developed at Boeing®
which can be used to predict the effects of a transient
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radiation environment on equipment. The essential
feature of this technique is the use of an analog com-
puter. The computer simulates both the radiation
environment and the response of the electronic com-
ponents to the radiation environment. The response
of simple transistor circuits to a critical assembly
pulsed environment has been successfully predicted
(Fig. 8). As this technique is developed and expanded
to include other components and other types of en-
vironments, it should prove valuable in predicting the
response of circuits to any arbitrary radiation-pulsed
environment.

Summary

It has been shown that the methods of designing
and packaging electronic equipment can be used to
substantially reduce the effects of nuclear radiation.
These techniques are in use or have been developed,
and newer concepts should be available soon. Using
these techniques, it will be possible to design electronic
equipment which will function in radiation environ-

ments higher than normal electronic circuit design
techniques would allow. The design engineer should
be mindful of this problem. When he recognizes the
possibility of a radiation environmental problem he
should consult either the literature or persons com-
petent in this field for aid. In so doing, he should be
able to solve his electronic design problems.
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Production
Streamlining

TO speed production and lower
costs, Emerson Radio & Phono-
graph Corp., has designed what is
virtually an automatic printed cir-
cuit preduction line.

Before the change, many opera-
tions were performed by hand. Cir-
cuit boards were placed in wire
racks and hand dipped into a series
of etch tanks. After dipping, the
boards were hung to dry before
shipment to the assembly areas.
Twelve workers were needed to pro-
duce from 1,700 to 6,500 boards
day (depending on size). After
streamlining, production increased
to 2,500-10,000/day; workers re-
duced from 12 to 9.

The heart of the new set-up is a
Monoflo Rotating Cable Conveyor
which makes a complete -circuit
around the EMC (Etched Metal
Circuit) Shop. From start to finish,
the circuit beards are moved on
the Monoflo.

At the start, a worker places 8
printed copper boards into a wire
rack; then places the rack on the
Monoflo. The rack and boards, ap-
prox. 10 lbs, are conveyed through
acid spray tanks, inspection sta-
tions, and baths. After the final
bath to remove the “Ink” used in
printing the circuit, the Monoflo
courses through a drying chamber

where forced hot air removes ex-
cess moisture.

After the drying chamber, the
racks are automatically transferred
to a second Monoflo Conveyor which
air dries the boards through a run
of approx. 20 ft. Then comes the
final station where the boards are
removed from the racks for inspec-
tion, collection and transfer to as-
sembly areas. The Monoflo returns
the wire racks to an “accumulating
rail” at the starting point, where
they are held in readiness for the
next cycle.

While the conveyors used are only
180 ft long, they have provided
many advantages. As already indi-
cated, the system has not only made
an increase in production possible
but has also substantially reduced
labor costs.

The Monofio has proven excep-
tionally durable in withstanding the
effects of the acids used. While

Final inspection sta-
tion where the print-
ed circuits are re-
moved from racks and
inspected. Empty
racks are returned to
the start of the line
on the Monoflo Con-
veyor.

other equipment tends to pit and
corrode, the Monoflo has shown no
such effects after more than 5 years
of use. Still another advantage is a
reduction in floor space require-
ments made possible by Monoflo.
Under the hand system, a good deal
of space was required for drying.
By use of the drying chamber and
the “air-drying” conveyor run, no
such space is needed.

An interesting highlight: the
conveyors were not originally pur-
chased for this use! They were pur-
chased about 10 years ago to return
“dollies” used for TV chassis as-
sembly, to the start of the assembly
line. With a change in procedure,
the conveyors, no longer needed for
this operation, were removed and
re-installed for the printed circuit
production.

Monoflo rotating cable conveyors
are manufactured by M-H Standard
Corp., Jersey City, N. J.
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OPTXCS was pushed into the background during and
after World War II, as electronics dominated
military equipment. Radar replaced most of the opti-
cal devices because it could locate objects at greater
distances. see at night and through fog, and give more
accurate ranges.

The trend is now back towards optical devices for
some applications. The discovery of the maser and
laser, and the extended use of infrared and ultraviolet
have made optics once again an important subject.
New types of material are being used for lense sys-
tems, such as germanium and fiber optics.

The pressing need for additional space in the elec-
tromagnetic spectrum has pushed us steadily higher in
frequency. BMany uses are being found today for the
infrared region and higher portions of the spectrum.
Infrared is being used for detection, guidance, com-
munications, molecular structure studies, photography,
etc. Generally. these require lense systems. Consumer
type applications sueh as therapy, heating, drying and
cooking have been with us for awhile, and are lense-
free. Most of the ultraviolet applications are of a non-
military nature at present. These generally do not
require optical systems. However, as further exploita-
tion of this region takes plice, lenses will be needed.
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The Optical-Electronic

Special
Staff Report

It is difficult to split the various bands into small,
definite bands. Reference sources and text books are
not in agreement with each other as to band extents
and boundaries. However, after much searching we
have arbitrarily picked the limits shown in our presen-
tation of the “Optical-Electronic Spectrum.” At this
time they appear to be reasonable and generally con-
ceded band limits.

The complete spectrum chart shows the major appli-
cations of the various bands. The dots show where
these applications are heaviest. The table opposite the
chart lists these applications along with the highest
and lowest ranges normally used for these applica-
tions. Also included here is a chart supplied by Hughes
Aircraft Co. showing the most important segment of
the infrared spectrum with expanded applications.

Most of this material was compiled with the assist-
ance of Richard D. Hudson, Jr., Senior Staff Engi-
neer, Infrared Labs., Hughes Aircraft Co.

ELECTRONIC INDUSTRIES -+ April 1962




S-1 PHOTOTUBE—> < THERMISTOR BOLOMETER (300°K) —
IMAGE TUBE=—p 4—=———PbS (300°K) ————p-
IR FILM— +——PbSe (77°K) ———p ——CuGe (4.2°K}—>
100
ATMOSPHERIC
st 0 W / { [ \_/ \ /\
PER SEA MILE
[
08 09 1 15 2 3 4 5 6 7 8 9 10 1 12131415
WAVELENGTH MICRONS ‘
L T T ) ——T ) ") AN | R
3000° 2000° 1500° 1000°  800° 600° 500° 400° 300° 200°
BLACKBODY TEMPERATURE OF SOURCE WITH MAXIMUM SPECTRAL RADIANT EMITTANCE
AT THE INDICATED WAVELENGTH, ‘K
FOREST FIRE EARLY CANCER
“————FUEL TANK FIRE DETECTION——p & 120 " e — A o ™
IR PHOTOGRAPHY——b < AIR POLLUTION STUDIES —
4————PAINT DRYING ——p 4—————DERMAL RADIOMETER =—eeeee——ps
« PROCESS CONTROL »>
4———— REMOTE TEMPERATURE MEASUREMENT BY RADIOMETRY >
SNIPERSCOPE ——> 4=——HOT BOX DETECTOR==ed
«————STAR TRACKERS > <« SATELLITE DETECTION AND TRACKING =t
4————IR COMMUNICAT IONS———p «——HORIZON SCANNER—P
«—GEM IDENTIFICATION—b «ng’:f;l'ﬁc—v 4———————TEMPERATURE DISTRIBUTION STUDIES =
IDENTIFICATION OF MEASUREMENTIOR
SOARFHEATINGE=oF PLANETARY ATMOSPHERES™* . au=— WU
MONITORING SOLAR CONSTANT=————p <———LIE DETECTION——b
«— WEATHER AND ATMOSPHERIC PHYSICS STUDIES >

CONVERSION FORMULAS

Propagation Velocity _ 98
S f ¢ = 3 X 10* meters/sec. h _f in ac.
pec r u m Wavelength in Meters 1 Aongstrom Unit
_ 300.000 A = 3.937 X 107 inch
" fin K. =1 X 107 meter
_ 300 =1 X 107 micron
- Jin e 1 Micron
Wavelength in Feet p = 3.937 X 107 inch
Ape = 984,000 =1 X 107¢ meter
Jin Kc. =1 X 10* Angstrom

RADIATION APPLICATIONS

APPLICATION BAND APPLICATION BAND
APPLICATION CENTER, A° EXTENT, A° APPLICATION CENTER, A° EXTENT, A°
INFRARED ULTRAVIOLET
Therapy 10,000 8,000~ 20,000 Fluorescence 3,300 2,500~ 3,500
IR Photography 10,000 8,000~ 12,9C0 Vitamin A Conversion 2,800 2,500~ 3,000
Heating, Drying, and Therapy (sun tan) 2,900 2,500~ 3,000
Cooking 10,000 8,000~ 20,000 Germicidal 2,536 2,000~ 3,150
IR Communications 12,000 8,000~ 13,000 Deodorizing 2,536 2,000~ 3,000
Night Vision (Snooperscopes) 10,000 8,000~ 13,000 Studies of Atomic Structure — 300- 4,000
Guidance 25,000 18,000~ 60,000 Rocketborne Solar Studies — 100- 3,000
Air Temperature Mineral Detection 3,300 — —
Determination 42,500 — —
Metabolism Studies 100,000 50,000-300,000 X-RAY
Cancer Detection 100,000 50,000-300,000 X-Ray Examination 5 1 -10
Hot Box Detection 100,000 50,000-130,000 Flaw Detection 0.5 0.1 -1.0
Radiation Balance Studies Therapy 0.1 0.01 - 1.0
(from satellite) 100,000 50,000-350,000 Study of Structure Nucleus 0.05 0.01 - 0.1
Planet Examination
. (f(;'om pfr(;wbe?) | 100,000 50,000-500,000 GAMMA RAY
tudies of Molecular
Structure 30,000  10,000-1,500,000 T e g6s 00 0.0 - 01
Gaseous CW Laser 11,000 10,000~ 12,000 0il Well Logging 0.05 0.01 - 0.1
VISIBLE Flaw Detection (in castings) 0.01 0.01 - 0.1
Ruby Laser 6,943 — — Cancer Treatment 0.005 0.003- 0.1
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Fig. 1: Typical mi-
cro-element resistor
magnified about 7
times its actual size.

By DR. ROBERT C. LANGFORD
Kearfott Division

General Precision, Inc.

Clifton, N. J.

Adjusting Micro-Element

Spiralling cylindrical, deposited resistors to range has long been practiced.
But the flat Micro-Module resistors demanded a new system;

and so, a wide search for new cutting methods ensued.

This article presents the results of that search—

’1‘}”‘]}{[4} are at least three efforts in the micro-
miniaturization field. Among these concepts, the
one being studied most actively is the Signal Corps’
Micro-Module. This system mounts resistors on one
wafer, capacitors on another, transistors on another,
and so on. Often, the concept does not give the best
packing density. However, the program is giving the
greatest impetus towards new breakthroughs in raw
materials which are needed for effective gains in
micro-circuitry.

We are concerned with just one component—the
resistor. This passive device is one of the most im-
portant in the stack. Their performance requirements
are high. They must be as free as possible from un-
wanted side parameters — self-inductance and stray
capacity. Up to four of them are mounted on each

114

and comments on each new method.

wafer. Further, since micro-modules must reproduce
as many analog circuits as are presently available, we
must reproduce in this form almost all of the possi-
bilities of conventionally-sized devices.

A typical micro-element resistor, Fig. 1, has a wafer
0.3 in. x 0.3 in. x .010 in. thick. On the alumina sub-
strate are mounted the appropriate silver lands for
solder connections. A metallized resistance alloy film of
nickel-chrome is deposited over the substrate and
lands. Also, unwanted terminals are isolated from
desired resistors. Adjustment lines to raise the re-
sistance between desired points within tolerance
1, 5, or 109%—are included. These resistor elements
required new design and manufacturing approaches.

In the first process, silver had to be applied on both
sides and in the notches for suitable solder adherence
and strength. After baking, the units were metallized.
and a further bake given to stabilize the resistance.

e, Langford was Director of Engineering, Weston Instrument Div..
Daystrom, Ine., when this article was prepared.
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Fig. 2a (left) : Panto-
graph machinery used
in diamond scribing.
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Fig. 2b (right): Mi- < A

cro-element resistor
adjusted by the dia-
mond scribing meth-
od appears crude but
gives desired per-
formance.
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Resistors

Then, the metallized blanks were sorted into appro-
priate batches. These batches were later cut to give
the desired isolation and adjustment lines.

One process for adjusting isolation and adjustment
lines is diamond scribing. In this process the units
were first mounted individually on a pantograph ma-
chine and both isolated and cut to value. The cut
track, Fig. 2, has a rough appearance; however, it
does give desired performance. This concept meets the
microminiaturization theory needs fairly well except
for cost reduction and high volume production suita-
bility. This method is now in use. But these limita-
tions have caused a wide search for new methods.
These are described in detail with comments.

Etching Methods Investigated

In *‘Electro Etch,” the metallized unit is etched
through a reusable mask in contact with the wafer.
The final track width bears little or no resemblance to

ELECTRONIC INDUSTRIES -+ April 1962

that of the stencil, Fig. 3.

It was expected that the pattern would be formed
strictly in accordance with the stencil. Theoretically,
if we start with a fixed resistance blank—uniform
ohms per square, the end result is predictable; and,
if another blank of the same material is used.
the same end point should result. In practice, the
resistivity changes over the micro-element area. Also,
the exact contour by which current flows through the
unit changes. For this reason, a large limitation was
placed on its use. Despite this limitation, it is pos-
sible to cut a line by some other process which gives
adjustment to the desired value; but, the value must
be monitored during the cutting operation.

Another electro etch method is performed through a
non-reusable film. In this system, a form of silk
screen resist protects the film. While the results are
exactly the same as those with the reusable mask, the
configuration is different. Mainly, it contains chemical
as well as electro etch. This is the difference between
an active solution which needs no electrical current
for etching and one that has a rather weak electrolyte
but does depend on a current.

So far, about 40,000 ohms per resistor is the highest
value which can be obtained. This is due to cut fine-
ness limits. Other methods use either electro or chemi-
cal etching through a resist laid down and exposed by
photography. The photo resist is sensitized by ultra-
violet light passing through the appropriate negative.
This method does have the advantage that it will
produce final resistances of the order of 100,000 ohms
without too much problem; and, thus raises the ex-
pected resistance upper limit.

Film Deposition

Another method—deposition of the resistive film
over a previously silk screened pattern—is considera-
bly different from the other methods. In it, a foreign
body is placed on top of the substrate and the metal
deposited on top of this. When the metal is so de-
posited, it can be abraded by a very light action which
will remove areas having a poor adhesion to the basic
substrate. The pattern is formed by a chrome oxide
base. Satisfactory resistors can be made to a 40,000
ohm limit. The final resistance after abrasion is com-
pletely unpredictable, ranging over several hundred
per cent away from the target value.

Sputtering

Deplating in a vacuum by using the sputtering
action of heavy positive ions through a mask achieves

Fig. 3a (left): Sten-
cil used in the first
electro etch process.
It offers a low capi-
tal investment.

=

ot N \a

Fig. 3b (right): This
resistor’s track width
bears little resem-
blance to the stencil
at left.
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Fig. 4 (left): Resis-
tors adjusted by sput-
tering through mask
are suitable for high
volume production
runs,

Fig. 5 (right): Mag-
nified portion of line
cut by electron beam
shows clear distinc-
tion between metal
film and granular
substrate.

Adjusting Resistors (Concluded)

a fine line, Fig. 4, of desired width. This width should
preferably be controllable between one tenth and one
thousandth of an inch wide. However, this fine line
is only obtainable with an appropriately fragile mask.
The mask is made of a Fotoceram and breaks after
about two operations.

Particle Bombardment

The next method goes by the somewhat exotic title
of particle bombardment. It is, in fact very old and
is known as “grit blasting.” A plasticized rubbery-
type silk screen resist is placed over the micro-element
front. Then a fine grit spray bombards the surface of
the unit and cuts through the exposed area. The line
width obtainable gives a ragged edge that results in a
rather noisy resistor.

Other Cutting Methods

There are two other methods felt to be quite vital
to micro-resistor design and manufacturing. They
have been kept until last to emphasize their im-
portance.

One method uses an electron beam. The beam is
that of a modified electron microscope in which the
accelerating potential is now about 100,000 volts and
the beam current about 10 ma. When a focused elec-
tron beam of this intensity meets an object, the kinetic
energy involved through stopping the motion of the
electrons raises the temperature at this point to better
than 100,000° K. By changing the electron beam, tem-

Fig. 6: The electric
probe method con-
sistently yields resis-
tors with an accuracy
better than one per
cent.
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peratures anywhere between room temperature and
100,000° K can be obtained. Then, when there is a
metal film on a ceramic base, the beam energy can be
adjusted so the metal film is sublimated, while the
state of the ceramic substrate remains unchanged,
Fig. 5. It is possible to sublimate both the ceramic
base and the metal film as desired, but there is a suf-
ficient energv gap to discriminate effectivelv between
these two substances.

With this method, it is possible to obtain figures of
the effect by which individual squares can be isolated.
Isolations better than 100,000 megohms can very easily
be obtained. This method will probably yield most
valuable results. There is inherently very little limi-
tation on the maximum speed or minimum widths at
which the cuts can be produced. The use of camputer

A REPRINT

of this article can be obtained by writing on company letterhead to
The Editor

ELECTRONIC INDUSTRIES, Chestnut & 56th Sts., Phila. 39, Pa.

techniques to control the beam will make it possible
to program a complete cut of the micro-element. Also,
the individual element resistance can be monitored
during cutting. Thus, a pattern can be cut and the
cutting stopped at any desired point to achieve desired
resistance. Very high production rates and substantial
economies ure possible. This is particularly true since
electron beam widths can be set as small as needed
to produce a fine cut.

The last method uses an electric probe, Fig. 6.
Among this system’s needs are a highly polished sub-
strate with the metal deposited thereon, coupled with
the cutting action of a current flow through a sharp-
pointed electric probe. The current flow takes place
through the sharp-pointed stylus through fhe metal
film to the other electrode. Best results so far have
been found making the stylus cathodic. The pressures
are extremely low; so low, that if the stylus moved
over the surface, no scratch would be visible. Buf,
if the correct potentials are applied, the cutting action

takes place cleanly, effectively and instantaneously .
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ELECTRON TUBE
INTERCHANGEABILITY CHART

By C. P. MARSDEN, W. J. KEERY, and J. K. MOFFITT

National Bureau of Standards
Washington 25, D. C

Part Two:

Domestic vs. Foreign Microwave Tubes
Foreign vs. Domestic Microwave Tubes

Foreign vs. Foreign Microwave Tubes

As part of the function of the Electron Devices Data Service CODE:
of the National Bureau 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.

A three letter symbol in the column following the type number
is used to describe the kind of tube for a given type number.
These symbols are listed below:

AMA—Amplitron Amplifier or Platinotron
BWO—Backward Wave Oscillator
HEL—Helitron

KLA—Klystron Amplifier

KLO—Klystron Oscillator

No degree of interchangeability is indicated, as in most cases MAG—Magnetron .
the geometrical shape or method of mechanical attachment vary TWA—Traveling Wave Amplifier
C;’":ijembLY _be'rw.ee.rlr m°"Uf°?U’°"5- In 99_"9';"'-{""959 "YP:S'I‘”e The code used for "Country of Origin or Availability” is:
(d u
e e tymo. Howavar, in most sases, @ minor modification  C—Canada F—France H—Holland
9 ype. N U . : X E—England G—Germany J—Japan
of the voltages, electrical connections and/or mechanical attach-
ment will permit direct substitution of the similar type. Further- An additional symbol is prefixed to the type number in the
more, old and developmental type numbers which have been first column, i.e., the lozenge ([J), to indicate absolete, old or
assigned a new type number by the manufacturer are included. developmental type numbers.
. 5
Domestic vs. Foreign Microwave Tubes
No. Type/Similar to or Interchangeable With No. Type/Similar to or Interchangeable With
MAG3 MAG 2042+ 6027¢ 6271y 6817 6818 6819+ 68201 6821 aMsS) MAG 4JS2A. L3036 L3037, L3103s L3106¢ L3168¢ 65104
6822 6343, 6543A
LA4=250 TWA 7637 MS39 MAG 6027
6v26a KLO 2K26 N10AZM  TWA 6861
6v268 KLO 2K26 THF1050 MAG 6843
7v20D KLO VA220D THI249  MAG 2049
7v26A KLO 2K26 THI2%0 MAG 2J50
7vaes KLO 2K26 TH1AS2  MAG 4US2A
BA9-20 BWO 7638 THIT28A MAG 728A
LA9-3 TWA 7638 TH1725C MAG 2J48
JPO-7 MAG 2Ja2+ 6027 6271+ 6817+ 6818¢ 6819+ 6820+ 6821 TH22038 KLO 697%
6822 TH2220 KLO SK220+ VA220s SK222e VA222
JP9=7A  MAG 2J42+ 6027¢ 6271+ 6817+ 6818+ 6819+ 6820+ 6821 TH2228 KLO 2K2%
6822 TH2412  KLO 0K412
JP9-15 MAG 2J42A, 6027s 6271, 6817, 6818, 6819, 6820, 6821 S609V MAG 3609¢ S609A
6822 7138 MAG SEE JP9-7 SIMILAR TYPES
QJPD9-250 MAG 4JSOAs 4J78s L3030¢ L3039, L3107+ L31S1e L31520 7139 MAG SEE JP9-7 SIMILAR TYPES
L3153, L3154, L3158, L3156, L3209+ L3210, 6865 7140 MAG SEE JP9~7 SIMILAR TYPES
6874+ 70064 7008 7110¢ 7111+ 7112 : 7141 MAG SEE JP9-7 SIMILAR TYPES
KS9-20 KLO 2K2S5, V261, V270¢ OKa20, 723A/8. 6311, 6312 6316 7142 MAG SEE JP9-7 SIMILAR TYPES
KS9 204 KLO 2K25, V261, V270. OK420. 723A/Bs 6211, 63124 6316 7143 MAG SEE JP9-7 SIMILAR TYPES
TWS-10 TwA 7642 7815 KLO 2K28
BA16-10 BWO 7636 R9SBS  KLO 6BM&s ZV1010s 5837
LAa16=2 TWA 7639 R9S86 KLO 68M6s ZV1010¢ 5837
0x306 KLO 2K33+ 6253 6254 85340 Twa 7537
K336 KLO V63 55390 KLO 2K25
K345 KLO SK220+ VA220+ SK222+ VA222 ocvs13 MAG 4J53
K351 KLO VA2018 QCV1Bo7  MAG 2J31
K353 KLO VSas V154 OCv1B808  MAG 2J32
K358 KLO V54, V154 acv1809 MAG 2J33
MS02A MAG SEE JP09-250 SIMILAR TYPES aCvi810  MAG 2434
M508 MAG 2J42¢ 60270 6271+ 6817+ 6818, 6819+ 6820+ 6821 Ocv1828  MAG 2036
6822 . acv1897  MAG 4J3a
M509 MAG 2J42¢ 6027+ 6271+ 6817+ 6818, 6815« 6820+ 6821 acv1898 MAG 4J35
6822 acviola  MAG 4J31
aMs10 MAG 2J30 2J31, 2J33, 2J34 acviole  MAG 4J33
amMsi1 MAG SEE JPD9-250 SIMILAR TYPES 0cv2116  KLO RK6112
amsi2 MAG 2036 acv2281  MAG 2J42
GMS18A  MAG 4J314 4J32, 4J33¢ 4J34¢ 4J35. 4J53¢ 55864 5657 OCV2284  MAG SEE JPD9-280 SIMILAR TYPES
mM823 MAG SEE JPD9-250 SIMILAR TYPES nCV2412 MAG SEE JPO9-250 SIMILAR TYPES
Ms26 MAG 2J82¢ 6027 6271+ 6817+ 6818s 6819 6820+ 6821 acv2a2a4  MAG SEE JPD9-250 SIMILAR TYPES
6822 OCvV242%  MAG SEE JPD9-250 SIMILAR TYPES
M829 MAG SEE JPD9-250 SIMILAR TYPES ocv2792  KLO 2K2s
aMs36 MAG 4JA3s 4JA4 OCv3s69  MAG 4JS2A
M839 MAG SEE JPD9-250 SIMILAR TYPES ocv3sll  MAG 9586
nMsSe2 MAG @J31¢ 4J32¢ 4J33s 4J34+ 4J35 4US3s 3586+ 5657 acv36ls  KLO 68M6
M3e3 MAG 7182 BCV3676  MAG 2J42
MSas MAG SEE JPD9-250 SIMILAR TYPES OCv3939  KLO GBMGA
M347 MAG SEE JPD9-250 SIMILAR TYPES OCV3976  MAG 2J42
MS49 MAG SEE JPD9-250 SIMILAR TYPES
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Foreign vs. Domestic Microwave Tubes

No. Type/Similar to or Interchangeable With No. Type/Similar to or Interchangeable With
2J30 MAG M510 eE L3106 MAG M5S1 eE
203t MAG M510 @E. CV1807 BE L3107 MAG SEE 4JS0A SIMILAR TYPES
2932 MAG MS10 @Es CV1808 ot L3151 MAG SEE aJSOA SIMILAR TYPES
2933 MAG M510 @E. CV1809 @E L3152 MAG SEE 4JS0A SIMILAR TYPES
2J3a MAG M510 ®Ee+ CV1810 »E L3153 MAG SEE 4JS0A SIMILAR TYPES
2436 MAG M512 ®E, CV1828 et L3154 MAG SEE 4JS0A SIMILAR TYPES
2Ja2 MAG MAG3 @Es JP9~7 BE<GaH: JPG=15 @E«GsHs CV3ITO o L3155 MAG SEE 4JS0A SIMILAR TVPES
MS08 ®E., MS09 ®E. MS26 ME, CV2281 GE. CV3676 OE L3156 MAG SEE 4JS0A SIMILAR TYPES
CV3976 @E. 7138 8Cs 7139 @C, 7140 @Cs 7141 oCo L3168 MAG MSS) eE
7142 oCs 7143 ec L3209 MAG SEE 4JS0A SIMILAR TYPES
24824 MAG SEE 2J42 SIMILAR TYPES L3210 MAG SEE 4J50A SIMILAR TYPES
2J42H MAG SEE 2442 SIMILAR TYPES 8586 MAG M5184 OE. M542 eE. CV361) *€
82948 MAG TH1725C eF 5609 MAG 5609V G
2449 MAG TH1249 aF 56094 MAG 5609V 0G
2050 MAG TH1250 eF 5657 MAG MS18A ®E. MS42 oF
2k2s KLO KS9~20 ®E. KS9-204 @E. CV2792 @E TH2225 aF, 5837 KLO R9S85 @E. RYSHE GE
55390 @G.H 6027 MAG SEE 2442 SIMILAR TYPES
2Kk26 KLO 6V26A @Js 6V26B 2J, 7V26A 2J, 7v268 aJ 6253 KLO K306 eE
2x28 KLO 7815 eJ 6254 KLO K306 eE
2x33 KLO K306 eE 6271 MAG SEE 2442 SIMILAR TYPES
au31 MAG M5184 €Es CV191a 2E 6311 KLO SEE 2K25 SIMILAR TYPES
au32 MAG MS184 oE 6312 KLO SEE 2K25 SIMILAR TYPES
4033 MAG M518A ®E. CV1916 oE 6316 KLO SEE 2K25 SIMILAR TYPES
PVEN MAG M518A eE.+ CV1B97 et 6510 MAG MS51 of
4438 MAG MS18A ®E. CV1898 of 6543 MAG M551 eE
4u43 MAG M536 oF 65434 MAG M551 eE
PP MAG M536 @F 6817 MAG SEE 2J42 SIMILAR TYPES
4U50 MAG SEE 4JS0A SIM{LAR TYPES 6818 MAG SEE 2442 SIMILAR TYPES
aJ50a MAG JPO9-250 eE. M502 @E+ MSI1 eE, M523 eE. M529 .. 6819 MAG SEE 2J42 SIMILAR TYPES
M539 @E, MS46 BE. M547 @E, M549 @E. Cv2284 @E, 6820 MAG SEE 2442 SIMILAR TYPES
cv2a2s ek, 6821 MAG SEE 2442 SIMILAR TYPES
aus2 MAG SEE 4J52A SIMILAR TYPES 6822 MAG SEE 2J42 SIMILAR TYPES
aus2a MAG MSS1 ®E, THI482 @F, CV3IS69 eF 06843 MAG THF1050 eF
PEE MAG CVS13 ®E+ MS1BA @E. MS42 g 6861 TWA N1042M OE
PIET MAG SEE 4J50A SIMILAR TYPES 6865 MAG SEE 4JS0A SIMILAR TYPES
68M6 KLO CV3615 OE. RISES @E, RISB6 .BE 68654 MAG SEE 4JS0A SIMILAR TYPES
68M6A KLO CV3939 eE, R9ISBS eE 687a MAG SEE 4JS0A SIMILAR TYPES
V54 KLO K353 @€, K358 eE 6975 KLO TH22038 eF
oves KLO K336 @E 7006 MAG SEE 4JS0A SIMILAR TYPES
visa KLO K353 ®E, K358 of 7008 MAG SEE 4J504 SIMILAR TYPES
VA201R  KLO K381 eE 7110 MAG SEE 4J50A SIMILAR TYPES
sk 220 KLO K345 eE. TH2220 oF 7111 MAG SEE 4JS0A SIMILAR TYPES
va220 KLO K345 ®E, TH2220 ac 7112 MAG SEE 4J504 SIMILAR TYPES
VA2200  KLO 7v20D @J 7138 MAG SEE 2J42 SIMILAR TYPES
sk222 KLO K345 @Es TH2220 eF 7139 MAG SEE 2J82 SIMILAR TYPES
vazz2 KLO K345 ®E, TH2220 aF 7140 MAG SEE 2J42 SIMILAR TYPES
ovael KLO KS9-20 @E, KS9~20A of 7141 MAG SEE 2Ja2 SIMILAR TYPES
ava70 KLO KS9-20 ®E, KS9~20A BE 7142 MAG SEE 2J42 SIMILAR TYPES
oKal2 KLO TH2a12 aF 7143 MAG SEE 2J42 SIMILAR TYPES
noKka20 KLO KS9-20 @E, KS9~204 OF 7182 MAG M543 oE
723A/8  KLO KS9-20 @E. KS9-20A OE 7537 TWA 55340 @GeH
7254 MAG TH1725A eF 7635 8WO 8A9-20 eE
ZV1010  KLO R9585 @E+ R9ISE6 OE 7636 WO BA16~10 OF
L3030 MAG SEE 4JSOA SIMILAR TYPES 7637 TWA LA4-250 @E
L3036 MAG M551 eE 7638 TWA LA9-3 oE
L3037 MAG M551 oF 7639 TWA LA16-2 8E
L3039 MAG SEE 4JS0A SIMILAR TYPES 7642 TWA TWS-10 @E
L3103 MAG MS551 aE
. . .
Foreign vs. Foreign Microwave Tubes
No. Type/Similar to or Interchangeable With No. Type/Similar to or Interchangeable With
KRN3/1  KLO CV217 eE co119 CAR F4003 oF
MAG3 MAG JPY~7 @EGeHs JP9~15 OE,GoHs MS08 OE. MBS0 €€ Dx122 KLO PKX4 ®Hs DX123 ®H, DX124 @H
M326 oF px123 KLO PKX4 ®H: OX122 ®H. DX124 ®H
LA4=250 Twa 7637 »E Dx12a4 KLO PKX4 ®H. DX122 ®H. DX123 ®H
Prxa KLO DX122 ®He DX123 @H. Dx12a oH co210 CAR F4005 oF
KR6/1 KLO CV116 e V230A/1K KLO CV234 aE
KR6/2 KLO Cv237 of V233A/1K KLO CV2190 oE
KR6/3 KLO CV238 eE V235A/1K KLO Cv2221 eE
6v26a KLO 6V268 ®Js 7V26A By V237C/IK KLO V239C/1K @E+ V2a1C/IK OF
6v268 KLO 6V26A ®J, 7v268 oJ V239C/IK KLO V237C/1K @E. V2a1C/1K oF
w7/10 TWA Cv2358 @€ 2239/16  KLO Cv2187 o€
w7/20 TWA CV2188 eE V240C/1K KLO V240C/2K ®F
7v2ea KLO 6V26A ®J: TV26B oJ V240C/2K KLO V240C/1K @Es CV2189 aE
vaen KLO 6V268 #J. 7V26A ®J V241C/1K KLO V237C/IK @Es V239C/1K @€
JPGB-01 MAG JPGB-018 @E, JPTB-01 @E, JPTE-018 GE V246A/1K KLO CV228 eE
JPTE-01 MAG JPTB-018 @E. JPGB-01 #E, JPGB-01B @F K301 KLO CVZ2161 ef
JPGB-018 MAG JPGB-01 @Es JPTB-01 #E+ JPTE-018 @F K302 KLO Cv2l6a eE
JPTE~018 MAG JPTB-01 @E, JPGB-01 #Es: JPGB-018 OF K305 KLO CV2263 eE
MAGB MAG Cv2380 @E K308 KLO Cv2282 eE
BA9-20 BWO 7635 eE K312 KLO CV2273 eE
JPo-~7 MAG JP9~TA @EGeHs JPI=15 @E.GoH, MAG3 Q@E. MS508 E co31s CAR F4004 aF
MS09 eE, M526 oE K324 KLO Cv230a @E
JUP9=TA  MAG JPY-7 @E+GeHs JPI-15 BE.GoH: MAG3 @E. CV3TO OE. K335 KLO CV2343 eE
MS08 2E. MS0Y @E. MS526 eE K345 KLO TH2220 nF
JUP9=15  MAG JPI-T7 @E.G.H:s MAG3 GE: MS08 @E. MS09 GE, M526 @F K3474 KLA K347 o€
UP9-80  MAG JP9-BOA @F K353 KLO K358 oE
JPO-BDA MAG JP9-80 @E K358 KLO K353 »E
JUPDY-250 MAG M502 eEs MS511 @E: M523 eE. M529 @Es MS39 @F M501 MAG MSO1A GEs MS018 GEs MSO7 GE. MS19 OE, Cv1479 @F
M546 @E+ MS4T @Es MS49 RE, Cv2284 OF CV1480 @E. CV1481 ®E, CV1a82 eE
JPG9-01 MAG JPT9-01 e@F M501A MAG M501 @E. MS0i8 GE. MSOT7 @Es MS519 @E. CV36S9 OF
JPGY~02 MAG JPT9-02 eF CV3660 @E+ CVI661 @S, CVI662 OE
JPT9~01 MAG JPGI-01 eE 15018 MAG MSO1 @Es MS01A GEe MS07 @Es MS519 @E
JPT9~02 MAG JPG9-02 eE uMs03 MAG CV1866 oF
KS9-20 KLO KS9-20A @F, uMs06 MAG MS506A GE, M545 af
KS9~20A KLO KS9~20 ®E, CV2792 0E M506A MAG M506 ®Es MSa5 @E. CV3982 of
LAS=3 TwA 7638 et M507 MAG M501 ®E. M519 GEe CV1AaT75 @E, CV1AT6 eE, CVIaT7 QE
TWS-10  TwA 7642 ag cviaTe eg
BA16-10 BWO 7636 @F M508 MAG MAG3 @Es JPY-7 @E+GiHe JP9=15 @EsGeH, CVITQ OF
LAI6=2  TwA 7639 »E MS09 ®E MS526 @E. CV3676 oF
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Foreign vs. Foreign Microwave Tubes (Continued)

No. Type/Similar to or Interchangeable With No. Type/Similar to or Interchangeable With
M509 MAG MAG3 @E+ JP9-7 BE«GsHe JP9-15 BE+GeHs M508 @E CV1475  MAG MS07 @te CV1476 @Ee CV1477 @Es CVIATE @E
M526 @®Ee CV3976 oF CV1a76  MAG MSC7 2E
M510 MAG CV1807 ®E+ CV1IBOB ®E+ CV1809 @Ee CVIBIO0 eE CVI4T77?  MAG MS67 oF
aMs12 MAG CV1828 eE CV1a78  MAG MSO07 °E
MS513A MAG CV3528 @E CV14a79  MAG MS01 oE
aMS18A MAG Cv2744 BE cv1a480 MAG MSO1 eE
MS19 MAG MS501 @Ee« MSO7 @Ee CVv1483 @Es Cv14B4a @E. CV14BS #E Cv1a81 MAG MS01 GE
<V1486 @E CV1482 MAG MS01 @E
MS21 MAG CV2376 ®E acv1ae83  MAG MS19 AE
M523 MAG CV2412 oE acviaess MAG M519 @E
M525 MAG Cv2362 @E, Cv2363 eE. Cv2364 ®E. CV2365 @E ocv1a8s MAG MS519 @E
CV2366 @E. CV2367 @Es Cv2368 eE acvi1a486 MAG MS19 ®FE
aMS26 MAG MAG3 PE+GeHe JP9~T BE+GeHe JPI9—15 @E+GeHe MS508 @E Cv1495% MAG CV160 @E+ M528 @&
MS09 2E. CV3676 @GE CV1496  MAG CV160 @E. M328 @E
M528 MAG CV160 @E+ CV1a95 @Ee CV1496 @E+« CV1497 @E. Cvila97 MAG CV160 ®E+ M528 @E
CV1498 @E. CV1499 ®E. CVIS00 €E CV1498  MAG CVI60 BE. MS28 @E
M329 MAG Cv2426 @E Cv1a99 MAG CV160 @Ee M528 eE
MS38A MAG Cv2473 @E CVIS00 MAG CVI60 @Es M528 &
M5 39 MAG CV2425 ®E acv1747  MAG MSQS eE
aMs42 MAG M518A eEs CV3611 »E acvi8GT  MAG MS10 OFE
amMs43 MAG 7182 @C+E ocvisos MAG MS510 @E
amMsSas MAG MS06 @Es MS064 sE oCcv1809 MAG MS10 @&
MSa9 MAG Cv2424 @E aCvislo MAG M510 ®E
amMSS1 MAG CV3569 eE acviezas MAG M512 eE
N100a Twa N1023M eE DCV1866  MAG MS03 ®E
N100SM TWA N1024M oFE OCV1897  MAG MS18A eE
N1010 8WO Cv2393 eE acvi1898 MAG.M5]84 @E
N1018M TwA N1025SM eE acviols MAG M518A &
N1024M  TwA N1OOSM eE oCviolé  MAG MS18A eE
N1025M TwA N1018M @E CV2117  MAG VX4109 eE
N1034 8wWO Cv2381 eE CV2118  MAG VX4110 eE
TH2220  XLO X345 eE CV2119  MAG vXalll eE
aF4003 CAR CO119 oF CV2120 MAG vXall2 eE
aF4004 CAR CO315 eF cvai2l MAG VXal13 eE
aF400S CAR C0210 oF Cv2122 MAG vxalla eE
0BM4A009  MAG CV2168 @E. CV2169 ®E. CV2170 eE Cv2123  MAG VX4115 @E
BVX4061 MAG Cv2319 eE, CV2320 eE acv2i6! KLO K301 eE
B8Ma073  MAG VX4070 @E ocv2164 KLO K302 eE
avxa073  MAG BM4073 @E CV2167  MAG VX4080 eE
avxa080 MAG CV2167 eE cvales MAG 8MQ009 eE
avxa109 MAG Cv2117 eE cva2169 MAG BM4009 eE
avxa110 MAG Cv2118 eE cva2170 MAG 8M4009 eE
avxalll  MAG Cv2119 eE ncv2187  KLO Z239/16G OE
ovxal12 MAG CVv2120 @& ocv2188 TWA W7,20 eE
gvXxaell3  MaG Cv2i2t eE ocv2189  KLO v240/2K €E
‘BVX4114  MAG CV2122 eE acv2190 KLO V233A/1K @E
ovXa115. MAG Cv2123 eE oCv2221 KLO V23SA/1K @E
8M4119  MAG VX4119 eE ncv2263  KLO K305 @E
avx4a119 MAG 8Ma119 eE ncva273 KLO K312 @E
avxa122  MAG CV2313 eE acva2281 MAG MS37 aE
avxa130 MAG CV2333 @E+ CV2334 @£ CVv2335 @Es Cv2336 GE. acva2282 KL.O K308 ®»E
. Cv2337 eE acv2z8a MAG M502 @E
ovx5023 KLO RS146 eE acva23oa KLO K324 ®E
vXS027 MAG R6138 ®E CV2313  MAG vXa122 eE
OvVX5028 KLO RS5222 @E. R9501 €E Cv2319  MAG VX4061 @E
avx5048 KLO R9559 eE Cva3ao MAG VX4061 @E
ovXS063 KLA R9S70 eE Cv2333  MAG vX4130 eE
ovx5089 KLA R9571 eE Cv2334  MAG vX4130 eE
RS146 KLO vX5023 ek Cv2335 MAG Vvxa130 e&
RS222 KLO VX5328 @E+ R9501 @Ee. CVv2346 @E cv2336 MAG VX4130 @E
S609A MAG S609v €G Cv2337 MAG VX4130 &€
R6010 KLO Cv2353 e& acva23a3l KLO X335 eE
R6015 KLO Cv2354 eE acv2346 KLO RS222 eE
RK6112  KLO CV2116 oE Cv2353 XLO R6010 eE
R6138 MAG VX5027 @E oCcv2354 KLO R6015 oE
7138 MAG SEE JP9=7 SIMILAR TYPES oCcv2358 TwA W7/1D eE
7139 MAG SEE JP9=7 SIMILAR TYPES acv2362 MAG M525 @E
7140 MAG SEE JP9=7 SIMILAR TYPES acv2363  MAG M525 @E
7141 MAG SEE JP9-7 SIMILAR TYPES oCv2364  MAG MS25 @E
7142 MAG SEE_ JP9-7 SIMILAR TYPES noCcv2365 MAG MS25 @E
7143 MAG SEE JP9-7 SIMILAR TYPES acva2366 MAG MS25 eE
7182 MAG M543 @E ucv2367  MAG MS25 eE
7537 TWA 55340 @GsH OCvV2368  MAG MS25 eg
7635 8wO 8A9-20 eE oCcv2373  MAG MS02A eg
7636 8wO 8A16-10 OF ocva2376 MAG MS521 ®E
7637 TWA LA4=250 @E ocv2380 MAG MAGS @E
7638 TWA LA9=3 eE ocv2381 BWO N1034a eE
7639 TWA LA16-2 ®E OCcv2393  BWO N1010 eE
7642 TWA TWS=10 ®E oCv2a12 MAG M523 eE
R9501 KLO VX5028 @eE. R5222 »E ocv2424 MAG M549 @E
R9559 KLO VXS5048 @E ocv2425  MAG MS39 GE
R9570 KLA VX5063 @E CV2426  MAG M529 @E
R9571 KLA VX5089 eE OCv2473  MAG MS38A eE
R9585 KLO R9586 @£+ CV3615 eE ocv27aa MAG M5184 eE
R9586 KLO R9585 @E+ Cv3939 eE ocv2792  KLO KS9-20A OF
59340 TWA 7537 ®H acv3s2s  MAG MS13A eE
acviie KLO KR6/1 @E aCcv3S69  MAG M55] eE
acv160 MAG CV1495 @E. CV1496 ®Es CV1497 SEs CV1498 OE acv3isll MAG M542 eE
CV1499 @E. CV1500 ®E acv3615  KLO R9585 e&
ocva217 KLO KRN3/1 eE acv3659  MAG MSOlA eE
acv228 KLO V246/1K eE acv3660 MAG MS01A eE
acvalia KLO V230A/1K eE acv3esl MAG MSO1A oFE
acva3ly KLO KR6/2 '@F OCv3662  MAG M501A @E
acvais KLO KR6/3 @E acv36e76 MAG MS26 @GE
cv370 MAG JP9=7 @Es+ MS508 @E aCcv3939  KLO R9S86 OE
ocvS13 MAG MS518A @E oCv3976  MAG MS09 o
acvi98z MAG MS06A mE

ELECTRONIC INDUSTRIES -

April 1962

ne



A\I automatic system gathers, or-
A ganizes, and processes produc-
tion data from every machine in a
factory at a speed 180 times faster
than heretofore.

This long stride toward automat-
ing factory control was developed
by Hancock Telecontrol Corp., 320
Park Ave., New York City. This
system is known as Readout-Tele-
control.

The new system will make every
man and every machine in a plant
more effective. In addition, it will
increase profit margins, and, in
many cases, wages. It will elimi-
nate much drudgery.

The new system is a major ad-
vance upon standard Telecontrol
which was introduced 4 years ago.

Here’s how standard Telecontrol
works:

The operator of a punch press
runs into trouble. He throws a
switch on his machine, alerting the
control room supervisor by a flash-
ing red light and a buzzer. The
supervisor summons the foreman
by the plant public address system.

The foreman reports to the punch
press. He either corrects the dif-
ficulty by himself; asks the control
room supervisor for a repairman,
die-setter, stock-chaser, or other
support personnel by means of a
plug-in telephone which he carries;
reassigns the operator if the punch
press will be out of commission
for a lengthy period; or takes any
other indicated step. Meanwhile,
Telecontrol counts the downtime.

This system gets the punch press
back into production faster than
ever hefore.

Thus the status of not merely
a single punch press but of 100
or more tools is constantly mir-
rored in the control room.

120

This equipment gath-
ers and records on
punched cards the
precise status of
every production tool
in a factory. It is
180 times faster than
manual operation.

With Readout-Telecontrol the
above information is almost in-
stantly transcribed onto punched
cards for processing as required.

Basically, Readout-Telecontrol
consists of a switching cabinet that
connects the sensor from any ma-
chine to any control panel; a moni-
tor cabinet in which permanent
records are made (with an inkless
strip-chart recorder) of up to 40
key operations; from one to nine
control cabinets; and a standard
EAM summary punch., Accuracy
controls prevent readout if a
double punch or no punch appears
in any of the 80 columns.

Each control cabinet has 15 con-
trol panels, which are of two dif-
ferent types. Master control panels
monitor the operations of one or
a group of machines. They are set

More On Automation..

up with specially wired plugs that
include semi-fixed data on individ-
ual operators, part number, opera-
tion number, pay code, etc. They
display productive time, downtime,
units produced, and uncompleted
balance of run for either a single
machine or a group of machines.

Group control panels permit
“plugging” of individual operator
and pay-rate information (which
differs from that of the group
standard) for up to six operators
per shift. A master control panel
must be used with one or more
group panels so that the semi-fixed
data for the group will be punched
into the individual cards for mem-
bers of the group during readout.

Each control cabinet includes a
rotary switch for each control panel
so that any machine in the plant
can be automatically assigned to
any of three pre-set time sched-
ules. These three programs con-
trol periods when machine count-
ers will operate and thus establish
starting time, rest periods, lunch
period and shift changes.

* * *

Heat Exchanger Scaling

NOVEL, experimental cooling

tower installation that ties
electronic control to chemical re-
search is operating at the chemi-
cal research laboratories of Hagan
Chemicals & Controls, Inc., Pitts-
burgh, Pa.

The installation is designed to
study heat exchanger scaling and
corrosion, and biological treat-
ments of cooling tower wood.

There are 3 separate systems in
the installation. Each system is
comprised of one cooling tower, 3
heat exchangers, recorders for
temperature, conductivity, corro-
sion and pH; feed pumps for
makeup and treatment chemicals
and pH control; circulation pump,

ELECTRONIC INDUSTRIES -

corrosion measuring and safety
devices.

All 3 systems are served by twin
deionization units packaged into a
single system. Each unit delivers
100 gal./hr of deionized water,
and will operate for 8 hours dur-
ing periods of high dissolved sol-
ids before regeneration is neces-
sary. Twin units were included to
provide for continuous deioniza-
tion. Switching of the units from
service to regeneration is auto-
matic at predetermined conductiv-
ity settings. The use of a two-pen
recorder on the deionization con-
troller gives a continuous record
of the effluent conductivity of the
columns being regenerated.

April 1962




THE STANDARD OF THE

QUICK-CLAMP* Barrier Terminal Strips
engage conductors 50% faster than standarc
strips and terminals without costly wire termi-
nals—no bending the wire about the screw!
Operation is simplified to (1) inserting conduc-
tors and (2) tightening screws to make positive
contact.

The flared opening of the Quick-Clamp
readily accepts prepared wires. Each wire is
held firmly by serrations in the clamp

Two built-in stops prevent conductors
from extending beyond the rear of the terminal.

Costly man-hours are more productive.

INDUSTRY FOR OVER 30 YEARS

You secure more conductors, more re-
liably, in less space.

Quick-Clamp is available in the follow-
ing series: 141, 142, 341, 342, 441, 541, 542,
Y, 34 W.

Quick-Clamp terminals in the 142, 342
and 542 series are designed to acommodate No.
8 to No. 16 gauge conductors. The 141, 341,
441 and 542 series are designed to accommo-
date No. 14 to No. 22 gauge conductors.

For additional information on this termi-
nal strip, or any similar requirement, write or
call our Chicago office or contact your local
Cinch and Jones representative.

make reliable terminations 50% faster with

...........

*PATENT PENDING

CINGH MANUFACTURING COMPANY

1026 South Homan Avenue, Chicago 24, lllinols
Plants located et Chicago, lllinois; Shelbyville, indiana
City of Industry, California; St. Louis, Missouri.

Circle 64 on laquiry Card

A DIVISION OF UNITED-CARR FASTENER
CORPORATION, BOSTON, MASSACHUSETTS



[Products |- - - for the Electronic Industries

TEMPERATURE CONTROLLER

Model 312 responds to 0.2° tempera-
ture differentials.

TUNING FORK STANDARD

Features: stability, shock resistance,
and low power consumption.

SHAFT ENCODER

Resolution is 1 part in 8192 for cach
revolution of imput shaft.

Application of this controller in-
cludes differential adjustment, time-

proportioning temp. control, latch-
ing alarm and fail-safe circuitry. The
set-point adjuster location and sen-
sor location can be up to 1000 ft.
apart. The input magnetic amplifier
senses the balance of a temp. respon-
sive de Wheatstone Bridge and actu-
ates a DPDT 5a. output relay. Model
312 operates directly from 115v,
60cPs, 3w. Acromag, Ine., 15360 Tele-
graph Rd., Detroit 39, Mich.
Circle 318 on Inquiry Card

WIRE WOUND RESISTORS

Miniature, bobbin-type wunits have
molded coating resistant to moisture.

Designated as Type MWA, the new
bobbin resistors are available in 2
physical sizes and power ratings:
MWA-8, 1/10w, and MWA-10, (pic-
tured) 1/8w. Operating temp. range
is from —55° to 145°C. Max. working
voltage of the MWA-8 is 27vde or
RMS; of the MWA-10, 37vde or RMS.
Resistance range is from 102 to
160k, depending on type and toler-
ance. Tolerances: 0.5%, 1%. Temp.
coefficient 20 PPM/°C. Axial leads are
weldable and solderable. Dale Elec-
tronics, Inc., Columbus, Nebr.

Circle 319 on Inquiry Card
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This 100kc tuning fork controlled
freq. standard has freq. stability of
5 parts in 107/mo. Use: secondary
time or freq. standard for digital
computers, radio transmitters and re-
ceivers, telemetry equipments and
digital counters. Main feature: freq.
stability over wide temp. ranges with-
out heaters. Size: 2 x 2 7/16 x 3% in.
Weight: approx. 18 oz. Supply volt-
ages: 12 or 28v +159%. Temp. range:
—20° to +71°C. Accurate Instrument
Co., P. O, Box 66373, Houston 6, Tex.

Circle 320 on Inquiry Card

FUSE HOLDER

This low voltage indicating units iso-
lates the load at fuse failure.

Model 2-10 Electronic Fuseholder
is panel mounting. It indicates fuse
failure without conducting lamp cur-
rent to the fused circuits. The semi-
conductor circuitry is compactly
molded into the fuseholder body. The
fuseholder takes standard 1% x %
cartridge fuses and is available in
3-11 or'11-30v ranges for positive or
negative power supplies. External re-
sistors ecan be connected to achieve

* optimum lamp brightness over each

range. Dynalog Electronics Corp., 380
Great Neck Rd., N. Y.
Circle 321 on Inquiry Card

ELECTRONIC INDUSTRIES -

This 13-bit Gray Code analog/digi-
tal shaft position encoder’s readout
accuracy of 1% digit is maintained
throughout life tests exceeding 2000
hrs. and 10 million revolutions. Model
GSE 50-13 measures 5 in. in dia. by
1.75 in. axial length, weighs 18 oz.,
has a starting torque of 0.8 oz.-in.
and a moment of inertia of 10.0 oz.-
in.. Guidance Controls Corp., sub.
of Warner Electric Brake & Clutch
Co., Commercial St., Engineers Hill,
Plainview, N. Y.

Circle 322 on Inquiry Card

ELECTROLYTIC CAPACITORS

Type CRE ultra-miniature units usced
in bypass, filter and coupling.

All internal connections are welded.
Operating temp. range for computer
and communication fields is: —40° to
+85°C. Operating temp. range in
personal radios, hearing aids, micro-
phones, and wire receivers is: —30°
to +85°C. Both types available in 7
sizes from % x 11/16 in. with voltage
ratings of 1, 3, 5, 6, 10, 12, 15, 25,
50, 100 and 150vde. Both types can be
furnished with a tight-fitting plastic
insulating sleeve if the application re-
quires. Aerovox Corp., New Bedford
Div., New Bedford, Mass.

Circle 323 on Inquiry Card
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PACKAGED CIRCUITS

Available in OR, AND, AND/OR,

and varions mnltiple gating corcuits.

“Millipak” units use a milliminia-
ture diode, ¥%th the volume of present
“subminiature” diodes, and gives
identical circuit performance. Mil-S-
19500 spees. are exceeded. Custom
units can be provided in most circuit
configurations such as phase detec-
tors, matched pairs and quads. The
milliminiature diodes measure: 0.145
in. in length; 0.050 in. in dia.; and
have a volume of 0.000284 cu. in.
(Clevite Transistor Products, 241 Cres-
cent St., Waltham 54, Mass.

Circle 324 on Inquiry Card

RELAY

ML Series, telcphone-type, has sensi-
tivity of 20mw/movable arm.

For use in transistorized computer
networks, telephone systems and port-
able communications equipment where
components are battery powered. Up
to 18 springs (9/stack) for contact
combinations up to 6 Form C. with
single or bifurcated contact arms are
available. Contact rating is 3a, 115vac
resistive. Temp. range is —45° to
+85°C. Hermetically sealed or dust
cover enclosures available. Contact
life is 100,000 operations min. at rated
load. Potter & Brumfield, Princeton,
Ind.

Circle 325 on Inquiry Card

ELECTRONIC INDUSTRIES -
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SUBMINIATURE BLOWER

The VAX-1-DC. pravides 8.5CFM of
air at 0.5 in. HO back pressinie.

This vaneaxial blower for de opera-
tiorn is 1% in. dia. It will also
give 11cFM free air. Designed for spot
cooling where space or weight is
limited. Standard units operate on
26vde but special units available at
lower voltage. Housing is black ano-
dized aluminum with integral mount-
ing ring for use with standard zero
clamps. Life of 500 hrs. obtainable.
Length is 1 13/18 in. max. and weight
is 1.4 oz. Globe Industries, Ine., 1784
Stanley Ave., Dayton 4, Ohio.

Circle 326 on Inquiry Card

FREQUENCY STANDARD

Delivers 1 and 0.1MC output about
Iv; souree impedance is 509,

O

Freq. Standard Type XSC is fully
transistorized and has proportional-
action temp. controller. Freq. stability
is 1 part in 10" (24 hrs.). After 10
days, mean daily freq. drift less than
5 parts in 10", Incremental freq. tun-
ing is possible, total amount being
read directly in terms of parts in 10%
on a mechanical register. Ambient
temp. fluctuations permissible between
—10° to 4+45°C with built-in battery;
—20° to +50°C without built-in bat-
tery. Rohde & Schwarz, 111 Lexing-
ton Ave., Passaic, N. J.

Circle 327 on Inquiry Card

AUTOMATIC TAPE DECK

For broadeast awtomation. spot an-
nouneing, and data storage.

Fidelipac Automatic Deck works
by: insert tape. it plays; remove it,
it stops automatically. Maintenance:
3 drops of oil once every 3 mo. Fea-
tures include: instantaneous stop
and start; automatic cartridge lock;
remote control operation; adaptable
for rack mounting; 24 hr. perform-
ance; and heavy gauge steel con-
struction. Multi-belt drive system
wives 1% ips, 3% ips, and 7% ips op-
eration. Conley Electronics Corp.,
1527 Lyons St., Evanston, Il

Circle 328 on Inquiry Card

POWER SUPPLIES

Line of 1¢, de-to-sine wuve units
rated 50, 100, 150, 200 and 300w,

Circuitry is all solid-state. Desig-
nated series “K”, these inverters drive
ac motors, ac gyros and magnetic
amplifiers from a 28vdc source. Stand-
ard output voltage is 115v RMS at
400cps. These power supplies are
hermetically sealed and fully potted,
to meet requirements of Mil-E-5272C,
including heat, moisture and vibra-
tion. Size: from 2% x 4 x 2% in.
feature self-protection against short-
circuits, ete. Arnold Magnetics Corp.,
6050 W. Jefferson Blvd., Los Angeles
16, Calif.

Circle 329 on Inquiry Card
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OHMMETER

MHodel 503 Milliohmmeter reads or re-
cords to 10u0.

"C' CLAMPS

Plastic “C” Clamps are molded of
high strength glass-filled nylon.

DOUBLE-ENDED CONTACTS

Designed for relay. instrumentation,
ar switching assemblies.

This line operated unit is direct
reading, no balancing is required and
exhibits no drift. Ranges from 0.001
to 10009 full scale. Accurate to 1%
full scale of meter reading and 0.5%
full scale of output voltage. Max.
power dissipating in sample is 10uw.
Uses: terminal and connector contact
resistance determinations; resistivity
of semiconductors; and resistance of
welds. Keithley Instruments, 12415
Euclid Ave., Cleveland 6, Ohio.

Circle 330 on inquiry Card

LATCHING RELAY

Contact lead life is a min. 1 million
operations at la, 28vdc.

Type LF subminiature magnetic
latching relay available in 2 forms:
the LF2000, 2-coil giving control of
the latching operation within the re-
lay itself; and the LF1000, 1-coil, for
use with existing circuits where out-
side control is present. Two-coil LF
models sensitive to 150mw/coil with
an operating time of 5msec. at 25°C.
Single-coil LF models sensitive to
75mw with an operate time of 8msec.
at 25°C. Type LF rated from —66°
to +125°C. C. P. Clare & Co., 3101
Pratt Blvd., Chicago 45, Il

Circle 331 on Inquiry Card
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For use as laboratory and assembly
line aids as they are non-conducting,
will not affect magnetic fields, or
rust. They can be used to hold parts
for soldering or welding because they
won’t draw off heat. Clamps are light-
weight, colorful and safe to work
with. Made in 3 sizes: 2, 15/16 and
% in. openings. Electronic Connectors
Inc., Clamp Div., 84-45 Abingdon Rd.,
Kew Gardens 15, L. I., N. Y.

Circle 332 on Inquiry Card

DIODES

These diffused junction mesa diodes
have a recovery time of 0.5nsec.

Types MS 2540 and MS 2541 have
a hermetically sealed ceramic and
metal package for operation to 200°C.
Forward voltage drop at 20ma is
1.4v and 1.0v respectively. Max. zero
bias capacitance is 1pf and 2pf re-
spectively. Min. breakdown voltages
from both is 6v with max. current
at breakdown of 0.1ua and 1.0ua
respectively. Max. power dissipation
is 150mw and 250mw respectively.
Max. forward current for both is
150ma. Micro State Electronics Corp..
152 Floral Ave., Murray Hill, N. J.

Circle 333 on Inquiry Card

ELECTRONIC INDUSTRIES -

The double-ended contacts consist
of a metal stud, silver-plated, or gold-
plated, terminating in an appropriate
configuration at each end to meet
specific electrical and mechanical re-
quirements. The metal stud is seated
in a Teflon body of the “Press-Fit”
design. The FT-SM-87 contact con-
figurations may be dome, flat, cone,
or truncated spherical. Sealectro
Corp., 139 Hoyt St., Mamaroneck,
N. Y.

Circle 334 on Inquiry Card

CHOPPER

Model 10 Microchopper hus a temp.
range from —55° to +150°C.

Solidly encapsulated, it will connect
and disconnect a load from a signal
source. Linear switching or chopping
of voltages can be accomplished over
a wide dynamic range, down to a
fraction of a millivolt and up to
+20v. This unit is an inertialess de-
vice that can be driven from dc to
109KC. Uses include low level voltage
measurements, dc¢ amplifier stabiliza-
tion, high speed servo-mechanisms.
and thermocouple instrumentation.
Solid State Electronics Co., 15321
Rayen St., Sepulveda, Calif.

Circle 335 on Inquiry Card
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DESIGN FEATURES

+ 30 second accuracy on
production runs

+ 20 second accuracy units
available on special order

+ Stainless steel housings
» High thermal stability

« Compensated and uncompensated
resolver models

+ Conform to MIL-S20708A
requirements

2RV62
ELECTRONIC INDUSTRIES - April 1962

SECOND synchros & resolvers

in BuOrd size 23 configuration

CONTROL TRANSFORMERS
TRANSMITTERS
3-WIRE SYNCHROS
4-WIRE RESOLVERS

Simplify Data transmission instrumentation — W3yl LI

gear boxes
component duplication
crossover network

Reeves high precision size 23 synchros and
resolvers represent a major design breakthrough.
Their extreme accuracy enables the design engi-
neer to develop data transmission systems with a
greatly reduced number of components for an
equivalent over-all system accuracy.

Compare the circuit diagram shown above with
conventional instrumentation for a basic data
transmission system. Two synchros, two gear
boxes, and the crossover network have been elim-
inated. Weight and space have been reduced by a
factor greater than 2, and the system accuracy
will directly reflect the superior synchro accu-
racies. Reliability is improved immeasurably and
field maintenance reduced to a minimum.

The new Reeves Synchros are the only 30-second
accuracy instruments currently available in BuOrd
size 23. The series includes both transmitters
and control transformers, available for either 60
or 400 cycle input. Write for Data File 304.

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

Circle 65 on Inquiry Card 125




New Tech Data|

Power Supplies

Complete data and selection guide
for a line of modular power supplies
designed for microwave tubes is
available from Micro-Power, Inc., 20-
21 Steinway St., L. I. C. 5, N. Y.
This data is presented in an 8-page
catalog covering BWQ’s, voltage tun-
able magnetrons, Klystrons, and TWT
amplifiers,

Circle 250 on Inquiry Card

Microwave Test Equipment

This catalog of microwave test
equipment contains information on
over 1000 standard precision instru-
ments of a test equipment product
line covering from 2.6 to 90.0Gc. In-
formation is included on noise tube
power units, attenuators, phase shift-
ers, crystal mounts, elbows, transi-
tions, terminations, tees, freq. meters,
waveguide stands, directional couplers
and accessories. Included are a num-
ber of engineering reports on noise
measurements, attenuators, directional
couplers and filters. Waveline Inc.,
Caldwell, N. J.

Circle 251 on Inquiry Card

Counter/Timers

Tech data is available on a line of
100McC solid state instruments for di-
rect counting time interval and/or
freq. measurements. The instruments
which feature better than 10* second
resolution are Model 1060 Counter
Timer, Model 1055 Pre-Time Inter-
val Meter, Model 1050 Gated Counter.
Model 1045 Gated Pre-Scaler, Model
S-99 and S-88 Decimal Counting
Units, and Model 1040 Pre-Scaler.
Eldorado Electronics, 2821 10th St.
Berkeley 10, Calif.

Circle 252 on Inquiry Card

’

Production Stations

The C-600 series of human-factor-
ed, production stations, is described
in an illustrated 4-page brochure
available from the Applied Commu-
nication Systems Div. of Litton Sys-
tems, 18107 Sherman Way, Reseda,
Calif.

Circle 253 on Inquiry Card

Electron Tube Guide

Calvert Electronics, Inc., 220 E.
23rd St., New York, is offering a 230
page reference and interchangeability
guide of electronic tubes. The book is
indexed in numerical-alphabetical or-
der with more than 10,000 types
shown. Also indicated are current
armed forces service designations.
types that are interchangeable, and
descriptions and uses of each tube.
Included is reference data on radio,
TV, tranmitters, klystrons, magne-
trons, CRT’s, and communication
tubes. The guide normally $2.75 will
be supplied free of charge to qualified
engineers requesting the manual on
company letter head.

126

Toroidal Transformers

Tech data is available from the
Polyphase Instrument Co., Bridge-
port, Pa., on a series of toroidal power
output transformers available for use
with a pair of saturation driven trans-
istors and a PIC, PF series, power
filter, Standard units are rated 15,
30, 60, 125, 250, 500, and 1000w. Bul-
letin #77F.

Circle 255 on Inquiry Card

Transistor Guide

Tung-Sol Electric Inc.,, 1 Summer
Ave., Newark 4, N. J., is offering a
Quick Reference Guide (Form T-481)
containing reference information on
5 lines of transistors. The guide cov-
ers high power types, power types,
medium power audio and low speed
computer types, medium power r-f
and computer types, and the Dyna-
quad line.

Circle 256 on Inquiry Card

Crystal Standards

In primary standards, this glass
mounted, optically polished, gold-
plated fifth overtone quartz crystal,
at 2.5McC, provides a stability of 1 part
in 10° with aging of only 5 parts in
10", Bulletin 528 described Bliley type
BG11AH-5 which has an average Q
of 4.5 million. Bliley Electric Co.,
Union Station Bldg., Erie, Pa.

Circle 257 on Inquiry Card

Phase Measurement

Tech data is available entitled
“How to Measure Phase at High Fre-
quencies.,” Phase delay is compared
with a continuously variable delay
standard, using instruments that op-
erate up to 2,000 MC with an accuracy
of 0.1° or 19%. Ad-Yu Electronics
Lab., Inc., 249 Terhune Ave., Passaic,
N. J.

Circle 258 on Inquiry Card

Microwave Components

Lectronic Research Lab., 715-19
Arch St., Philadelphia 6, Pa., is offer-
ing Bulletin “73” describing micro-
wave components and equipment,
electronic test equipment, power sup-
plies and components designed for
industry, research, broadcasting and
educational institutions.

Circle 259 on Inquiry Card

Surface Finish Control

A new 16-page, 3-color, illustrated
booklet entitled “Precise Surface Fin-
ish Control” is available from Brush
Instruments, Div. of Clevite Corp.,
37th and Perkins, Cleveland 14, Ohio.
Booklet PG-10 explains the signifi-
cance of surface finish and describes
surface characteristics as recognized
by ASA standards. It also illustrates
the use of Brush Surfindicators to
accurately measure and control sur-
face parameters.

Circle 260 on Inquiry Card

|for Engineers

Power Systems

Tech. data is available from KIezu'-
ne.,
Little Falls, N. J., on Precise Variable-
Freq. Power Systems. The systems are
designed for use with 440v, 3 ¢, 60cPs
input power, and supply 5kva, % ¢,
1.0 P.F.

fott Div., General Precision,

380 to 420cps,
power output.
Circle 261 on lnquiry Card

120/208v,

Servo Amplifiers

Diehl Mfg. Co., Small MotoriTDi!\]/.,
is offering tech data on its line of
transistor servo amplifiers and asso-
ciated solid state power supplies. Six,
twenty-five and thirty-five watt mod-
els, designed to drive 60 and 400cPs
servomotors with 36v center-tapped

Finderne Plant, Somerville,

control windings are described.
Circle 262 on Inquiry Card

Transformer Winder
Tech data

trating and describing Model

heavy duty foil and core transformer
winder which finish winds, without
pounding, aluminum or copper foil
and silicon steel cores up to 0.075 in.
and Model T-910 tensioning platform.

Circle 263 on Inquiry Card

Harmonic Filter

Caswell Electronics Corp.,

Queens Lane, San Jose 12, Calif., is
offering tech data on the first of a
series of harmonic filters, designed to
be used from 5.925 to 6.425GC and
giving a min. of 40db attenuation of

the 2nd harmonic.
Circle 264 on Inquiry Card

Decimal Counters

Bowmar Instrument Corp., 8000
Bluffton Rd., Fort Wayne, Ind,, is
offering a 4 page combination tech
pulletin and descriptive brochure on
“Series LC” modular type decimal
counters. General, as well as, detail-
ed information is contained on 3, 4

and 5 drum counters.
Circle 265 on Inquiry Card

Measurements Facilities
Facilities and capabilities

Baldwin - Lima - Hamilton Corp.,
Fourth Ave., Waltham, Mass.

clude the SR-4

strumentation,
Circle 266 on Inquiry Card

ELECTRONIC INDUSTRIES -

is available from the
Geo. Stevens Mfg., Inc., Pulaski Rd.
at Peterson, Chicago 46. Ill., illus-

in the
field of precision force and tempera-
ture measuring are described in de-
tail in a new 24-page, 2-color booklet,
available from the Electronics Div, of

The
booklet furnishes background on the
division and lists and describes the
basic types of devices and equipment
produced by the division. These in-
strain gages, BLH
transducers—load cells, pressure cells,
torque pickups — and an extensive
line of strain gage and transducer in-
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Micro-electronic welds to nickel-plated ceramic substrate (top) and two edge-welded

aluminum oxide ceramic wafers (bottom) show versatility of Hamilton-Zeiss Welders.

ELECTRON BEAM WELDING...
a new world of design at your fingertips

Hamilton-Zeiss Electron Beam Welders produce ultra-
precise microminiature welds which set new standards of
connection reliability. They also permit fabrication with
difficult-to-join materials such as ceramics, refractories,
and titanium. The Hamilton-Zeiss process allows de-
signers of micro-electronic circuits and components to
achieve optimum packaging density, reduced weight, and
increased reliability.

The three exclusive Hamilton-Zeiss features which
make these advantages possible are:

o Small beam diameter with high power density (3713
million watts per square inch).

o Optical viewing system which shows exact position
of the beam on the workpiece at all times (40 mag.).

o Precise, repeatable control of beam energy, position,
and penetration.

The process also permits component encapsulation and
contamination-free joints of high structural integrity
because the work is performed in a vacuum.

For full technical data on Hamilton-Zeiss Electron
Beam Welder, write or wire: Electron Beam Systems,
Hamilton Standard Division, United Aireraft Corpora-
tion, Windsor Locks, Connecticut.

Ha m i Iton Sta nda rd DIVISION or; UNITED %RAFT CORPORATION

ELECTRONIC INDUSTRIES - April 1962
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New Tech Data|

Microwave Testers

Over 45 pages of valuable informa.
tion for engineers working in micro-
wave are included in this 112 page
catalog, entitled “Sperry Microline
Test Instruments.” The catalog also
includes texts on microwave measure-
ment techniques, “Tables of Constants
for Rectangular Waveguides,” and
other data. Seven separate sections
deal with freq. meters, slotted lines,
tuners, directional couplers, attenu-
ators, the Klystron Kooler, SWR in-
dicator and microwave receivers.
Sperry Microwave Electronics Co..
Div. of Sperry Rand Corp., Dept. 121,
Clearwater, Fla,

Circle 267 on Inquiry Card

Smith Chart

In Bulletin #1, from Kay Electric
Co., 14 Maple Ave., Pine Brook, N. J.,
discusses various waveguide types to
which the Smith Chart is applicable,
and reviews elementary physical con-
cepts of waveguide propagation. Bul-
letin #2 contains information on 2
fundamental waveguide constants, the
“characteristic impedance” and the
“propagation constant.’”” Constants
will be discussed in terms of traveling
voltage and current waves, as well as
in terms of primary circuit elements.

Circle 268 on Inquiry Card

Servo Instruments

North Atlantic Industries,
Terminal Drive, Plainview, L. 1.,
N. Y., is offering a general type bro-
chure on their servo indicators, re-
peaters and data converters. Featured
iy a ready reference chart on the
s%gniﬁcant electrical and physical
characteristics of 8 servo instruments.

Circle 269 on Inquiry Card

Inc.,

Plastic Capabilities

Chromerics, Inc., 341 Vassar St.,
Cambridge 39, Mass.,, is offering a
brochure describing their capabilities
in the field of plastic systems designed
for electrical uses. Information in-
cludes data on packaging systems for
potting, dipping, casting impregnating
or encapsulating; coating systems for
insulating or sealing; adhesive sys-
tems for bonding plastics, metals and
wood; conductive systems for inks,
adhesives, solders, etc.; surface chemi-
cals and consultation and test facili-
ties.

Circle 270 on Inquiry Card

Infrared Generator

Model 501 Infrared Signa! Geners
tor provides a tunable infrared source
of variable wave-length from 1 to 14
microns and calibrated power to
10mw. Highly stable square wave
modulation is available from 2 to
2600crs and a synchronous reference
signal is provided for low level inte-
grating measurements. Telewave
Laboratories, Inc., 43-20 34th St.,
LIC 1,N. Y.

Circle 271 on Inquiry Card

128

Cooling Fans

An 8-page catalog contains con
densed specs. on Rotron fans. It in
cludes information on vane-axial, tube-
axial, and propeller types, in addition
to a cooling package with filter for
mounting in standard relay racks.
Also described is the Rotron Gold Seal
Muffin Fan and the Rotron airflow
interlock switch. Rotron Mfg. Co.,
Inc., Woodstock, N. Y.

Circle 272 on Inquiry Card

High Vacuum Equipment

“High Vacuum Equipment for
Thin-Film Deposition” Bulletin 2-2, 27
pages, 2 colors, is available from Con.
solidated Vacuum Corp., 1775 Mt.
Read Blvd., Rochester 3, N. Y. Infor-
mation included covers types of thin-
films and 5 different standard systems
for thin-film deposition. Also included
are unit specs. and information on
special and modified systems. Char-
acteristics charts, technical tables,
and photographs throughout.

Circle 273 on Inquiry Card

Crystal Grower

Model 2804 Crystal Growing Fur
nace will “pull” silicon, germanium
and other material up to 1% in. in
dia., up to 16 in. in length by the
“Czochralski growing method.” It op-
erates with either inert gas or under
vacuum. NRC Equipment Corp., 160
Charlemont St., Newton 61. Mass.

Circle 274 on Inquiry Card

Resistance Welder

Precision Resistance “Spot” Welder
features: 27 controlled weld heat po-
sitions; high power in small space—
maXx. power input of 17.6kw over a
period of 1/60 sec.; universal elec-
trode holders; and automatic or man-
ual firing. Stewart Engineering Corp..
Santa Cruz, Calif.

Circle 275 on Inquiry Card

Magnetostriction

Spectran Electronics Corp., 146
Main St., Maynard, Mass., is offering
a 6-page, 3-color brochure describing
their facilities and capabilities in the
field of magnetostriction devices. Pho-
tographs and short descriptions cover
their staff and their line of magneto-
striction rod filter, delay lines and
multiple-filter spectrum analyzers.

Circle 276 on Inquiry Card

Pulse Generator

A tech bulletin describing the Model
1300A Programmed Current Pulse
Generator is available from Rese En-
gineering Inc., A. & Courtland Sts.,
Phila. 20, Pa. Bulletin #62-B con-
tains information on a high speed mul-
tiple output pulse generator, provid-
ing programmed, high amplitude cur-
rent or voltage pulses with rise times
of 50 nsee.

Circle 277 on Inquiry Card

|for Engineers
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Maser Bibliography

Bibliography of maser and laser
references is now available from Trion
Instruments, Inc., 1200 N. Main St.,
Ann Arbor, Mich. It lists 117 refer
ences of technical and semi-technical
nature. Listed are articles on maser
and laser systems, materials effects,
phenomena and potentialities.

Circle 278 on Inquiry Card

Sub-miniature Relays

An illustrated 4-page bulletin con-
taining full performance data on the
BR-12 sub-miniature precision relay
series, is available from Babcock Re-
lays, Div. of Babcock Electronics
Corp., 1645 Babcock Ave., Costa Mesa,
Calif. Sensitivity ranges from 25 to
2560mw, 5a contacts rated at 3a for
100,000 operations at 125°C to Mil-R-
5757D.

Circle 279 on Inquiry Card

Infrared Capabilities

Servo Corp. of America, 111 New
South Rd., Hicksville, L. I, N. Y, is
offering an 8-page brochure giving a
comprehensive picture of their abili-
ties in the infrared area. Informa-
tion on how Servo Corp. makes its own
infrared glass, stages in bolometer
production, and details on develop-
ment of complex optics and optical
systems is included.

Circle 280 on Inquiry Card

Plug Catalog

Catalog LS-7 describes the Cannon
series of laboratory and switchboard
plugs. These plugs provide quick dis-
connect switching and patching opera-
tions for switchboards, terminal
boards, and panel boards. Cannon
Electric Co., 3208 Humboldt St., Los
Angeles 31, Calif.

Circle 281 on Inquiry Card

Deviation Ohmmeter

NLS D024 Digital Deviation Ohm
meter measures % deviation of resis-
tance from —99.99% to 4-99.99%, in
steps of 00.01%. Its resistance range
is normally from 100 to 1 megohm.
The standard resistance source in the
instrument is a 6 decade unit variable
in 1Q steps up to 1.2 megs, accuracy
is %0.005% initially and =0.03%
long term. Non-Linear Systems, Inc.,
Del Mar, Calif.

Circle 282 on Inquiry Card

Conductivity Instruments

Several types of portable conduc
tivity instruments, to be used by mar-
ine scientists and oceanographers, for
field measurements of natural waters
ranging from low solids stream water
to sea water are described in tech.
data available from Industrial In-
strument, Inc., 89 Commerce Rd.,
Cedar Grove, N. J.

Circle 283 on Inquiry Card
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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.”

orida : 3 -

&>

Governor, State of Fl

Ask about free film
“Profile of Progress.”

ELECTRONIC INDUSTRIES

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

Here in Florida we have the space, the climate, the
work force. Florida has more to offer electronics firms
than any other area on earth. Men think better where
life is pleasant, where off hours can be devoted to just
plain /iving—and 10 just plain rhinking.

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 familics 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 electronics have
impressive plants here in Florida.

resources, iaxes, elc.

Investigate

Florida

...A 10 BILLION DOLLAR

MARKET

—em e e em e e mm e em e wm S SR SR S S e e T e @e GD OL OS Y

Mr. Wendell Jarrard, Chairman ¢

Florida Development Commission NI [ oot o strssstssssssnseastases iseonismertionee !

Box 4121E ;

Tallahassee, Floride FAM NQINIC oot eaesesssesssssasen |
| Plisise aand me thé focis abiout Flav AAATEIE . cvoccosimmminisinissassaisiiioabssiosssipsssinssssssnioiovesssbionis I

ida's labor, climate, schools, natural City b Zone......State.........c.n.. |

RS L e e T e

FLO DA FOR CONVENTIONS — Werite for free information on Florida's wonderful facilities for your group meeting,
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New Tech Data|

Thermocouple Probes

Aero Research Instrument Co.. 315
N. Aberdeen St., Chicago 7, Ill., is
offering bulletin 3.13, describing =a
series of high accuracy thermocouple
probes designed to measure the temp.
of gasses (2000°F) or less at low and
high velocities.

Circle 284 on Inquiry Card

Packaging

An Engineering Report on Poly-
Bond, a packaging protection, includ-
ing information on load bearing char-
acteristics, “G” values, and cubage
savings is available from Delvaltex
Corp., 34 Parker Ave., Box 1776, Tren-
ton 9, N. J. PolyBond is a density
controlled bonded urethane.

Circle 285 on Inquiry Card

Precision Wire

Kentucky Electronics, Ine., 2208 W.
2nd St., Owensboro, Ky., is offering a
brochure describing their capabilities
and facilities in the production and
manufacturing of small wire and
ribbon formed parts, and cut and
beaded tubing. Round wire formed
parts—lengths to 8 in., dia. from
0.0005 to 0.050; and tubing parts—
lengths to 4 in. dia. to 0.090, wall
thicknesses to 0.015.

Circle 286 on Inquiry Card

Voltage Standards

Jackson Electronic Div. of Bellows-
Valvair, 695 Johnston St., Akron,
Ohio, is offering Bulletin VS-24, de-
scribing its line of compact, rugged
Voltaloc high stability solid state ref-
erence voltage standards. TC Series
units have integral heaters and ther-
mostats which maintain the device at
a constant 60°C giving an overall ac-
curacy better than 10 parts per mil-

lion.
Circle 287 on Inquiry Card

Cable Brochure

Fourteen page brochure gives com-
plete information on a recently devel-
oped % in. 0.D., 5,000v cable. Included
are the ASTM Standard Specs., tests,
tables relating to this type PFTX-
5,000-20. The cable with high corona
threshold is for use where temps.
range from —80 to +4200°C. Boston
Insulated Wire & Cable Co., Bay St.,
Boston 25, Mass.

Circle 288 on Inquiry Card

Ratio Bridge

Two-color, 4-page, brochure offers
tech data on an automatic complex
ratio bridge with in-phase ratio accu-
racies greater than 0.005% of range.

Included are operating principles,
complete specs, and a block diagram.
Operating freq is 400, 800 or 1000cPs.
Gertsch Products, Ine., 3211 S. La
Cienega Blvd., Los Angeles 16, Calif.

Circle 289 on Inquiry Card
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Electron Guns

Catalog #775.0 contains specs. and
prices of electron guns for welding,
melting or vaporizing of tungsten and
other refractory metals. Both internal
and external guns with or without
water cooling are listed together with
accessories. Brad Thompson Indus-
tries, Inc., 83-810 Tamarisk St., Indio.
Calif.

Circle 290 on Inquiry Card

Zener Diode Chart

Dickson Electronies Corp., 248 S.
Wells Fargo Ave., Scottsdale, Ariz.,
is offering their new 14-page Zener
Diode Reference Chart. The chart
lists specs., package dimensions and
other pertinent information for all
zener diodes types presently registered
under EIA numbers. It also includes
an interchangeability section covering
400mw, 1w, 10w, and 50w zener diode
ratings. Chart will be sent to engi-
neers and purchasing personnel who
write for a copy on company letter-
head.

Hardware Brochure

This 8-page, 2-color brochure on
standard and custom panel and chassis
hardware for commercial and military
OEM markets is available from Con-
cord Electronics Corp., 37 Great Jones
St., N. Y. 12, N. Y. Included are ap-
plicable Mil. specs. covering materials
and finishes on round, oval and offset
handles, ferrules, captive screws,
bushings, thumb screws, clear, thread-
ed, round and hex spacers and stand-
offs, shaft and dial locks, and coupling
and brackets.

Circle 292 on Inquiry Card

Gear Capabilities

Florida Gears & Systems, Inc.,
16550 N. W. 10th Ave., P. O. Box 64-
800, Miami 64, Fla., is offering a 12-
page, 3-color brochure describing their
facilities and capabilities in the field
of precision gears, housings, gear re-
ducers and gear assemblies.

Circle 293 on Inquiry Card

Timing Modules

Hi-G, Inc., 20 Bradley Field, Wind-
sor Locks, Conn., is offering a 40-
page, 2 color, catalog #861, which
features their standard line of bal-
anced armature relays, solid state
timing modules, fixed delay and ad-
justable delay electronic time-delay
relays, voltage sensors, and a special
customer-designed line of electronic
packages or assemblies, All items are
presented with complete electrical and
environmental specs., electrical dia-
grams and drawings of header and
enclosure styles available.

Circle 294 on Inquiry Card

|for Engineers
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Silicon Rectifiers

Tarzian Series 1 Rectifiers include
3 basic voltage ratings with special
voltages available on request. This se-
ries of low current silicon rectifiers
is designed for use in printed circuit
boards or special sockets. Bulletin
61-LC 10. Sarkes Tarzian, Inc., 415
North College, Bloomington, Ind.

Circle 295 on Inquiry Card

Voltmeter

Electronic Voltmeter, Model 300H,
features: 30uv to 300v; freq. range
from 10cps to 1McC; accuracy—10CPS
to 700kc, 2%, T00KC to 1MC, 3% ; and
input impedance—2 megs. shunted by
15pf, except 25pf on the most sensi-
tive range. Ballantine Laboratories,
Boonton, N. J.

Circle 296 on Inquiry Card

Power Tetrode Modules

A series of high-power tetrode mod-
ules which can be furnished as indi-
vidual units or designed into a com-
plete Microdot transmitter are de-
scribed in bulletin PTM-1. These units
can be used as power amplifiers or
freq. multipliers. Microdot Inc., 220
Pasadena Ave. South Pasadena, Cal.

Circle 297 on Inquiry Card

Clean Room Equipment

Tech data is available from Sonic-
Air Products Inc., 1246 Birchwood
Drive, Sunnyvale, Calif., on their
Briggs recirculating system for clean
rooms. Information, on Model A a re-
circulating pressurized ultra-clean
cabinet and Model B an efficient pres-
surized cabinet, contains outline draw-
ings, photographs, layout drawings
specs. and descriptions.

Circle 298 on Inquiry Card

Laminates

This 18-page catalog, TCDL-536,
describes the complete line of Texto-
lite® industrial sheets, rods, tubes and
copper-clad laminates. Complete specs.
are contained in an easy-to-use chart.
General Electric Co., Laminated Prod-
ucts Dept., Coshocton, Ohio.

Circle 299 on Inquiry Card

Printed Circuits

Products for makers of printed cir-
cuits are described in tech. data avail-
able from Shipley Co. Inc.,, Walnut
Park, Wellesley 81, Mass. Products
include Copper Deposition for thru-
hole plated circuits; LT-26 tin im-
merson to improve solderability;
Stripper 77 for removing photo
resist; Scrub Cleaner #1 for abrasive
cleaning of copper; Neutra-Late for
removing chromic acid residues, and
Adhesive 200TF for making additive
circuits.

Circle 300 on Inquiry Card
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Thisisanemployment advertisement Number 12 in a sertes

Wanted :

LINGUINT

with language fluency in MARTIAN, VENUTIAN, SATURNIAN

Job opportunity: as one of the nation’s leading
manufacturers of switches, read-outs,
indicator lights and other control panel components,
we must prepare for future application of our products
to interplanetary vehicles. Here is a challenging
opportunity for a multi-lingual human-factors
expert to begin development of a set of control panel
symbols and legends understandable to
astronauts of all worlds.

For information on present product line, write:

CONTROLS COMPANY E O
CONTROL SWITCH D
1420 Delmar Drive, Folcroft, Pennsylvania

F AMERICA
IVISION

and commercial agplications, All standard units stocked for immediate delivery by lcading parts Distributors,

ELECTRONIC INDUSTRIES -+ April 1962
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15 NEW TYPES
FROM BENDIX

MEDIUM POWER
TRANSISTORS

The new, wider line of Bendix® Medium Power Transistors offers
more advantages for audio frequency and switching applica-
tions, such as audio amplifiers, audio oscillators, power switches,
servo controls, relay drivers. Among these many advantages:
more linear current gain characteristics and lower distortion
output, high voltage rating, high current gain, low saturation
resistance, long life, and stable operation. Bendix Medium
Power Transistors offer a maximum of reliability and versatility
at low cost. Each transistor is ‘Dynamically Tested,’ an exclusive
Bendix quality control process to assure uniformity and maxi-
mum reliability. For data on the complete line of Bendix Power
Transistors and Power Rectifiers, write us in Holmdel, N. J.

: MAXIMUM RATINGS CURRENT GAIN
H Type )
Number Vees ¢ Pc Ty heg @ ¢
Vde mAde mwW ) _°C_ - o mi\glc
2N331 30 200 200 100 20 5
2N398,A 105 200 500 100 _ 20

5
2N464-2N467 1540 100 150 100 114-90 1
2N650-52,A 45 500 200 100  30&45&80 10

2N1008,A,B* 2060 300 400 100  40-150 10
"2N1009 40 300 400 100 40-150 10
2N1176,A.B 1560 300 300 100 20 10
2N1287 A 35 300 300 100 40860 10

¥2N10088B also available per MIL-S-19500/196 (SigC)

Bendix Semiconductor Division [T ,,Jy

CORPORATION

Main Oftice: South St., Hoimdel, N.J.—~Ph: SH 7-5400 « New England Office: 114 Waltham, Lexington, Mass.—Ph: VO 2-7650 « Detroit Office: 12950 W. 8 Mile Rd., Detroit 37, Mich.—
Ph: JO 6-1420 « Midwest Office: 1915 N. Harlem Ave., Chicago, I1l.—Ph: 637-6929 « West Coast Office: 117 E. Providencia Ave., Burbank, Calif.—Ph: V1 9-3961 « Canadian Affiliate:
Computingﬂevic'e; o{ antada, Ltd., P.0. Box 508, Ottawa 4, Ont. » Export Office: Bendix International, 205 €. 42nd Street, New York 17, N.Y, Stocking Distributors: Contact nearest sales office
tor name of local distributor.

132 Circle 69 on Inquiry Card ELECTRONIC INDUSTRIES + April 1962




ELECTRONIC INDUSTRIES -

o’

SEMICONDUCTORS NOW 1

AVAILABLE FROM
DISTRIBUTOR STOCK IN
QUANTITIES UP TO

999

FACTORY PRICES APPLY!

ATLANTA, GA.

Ack Radio Supp}x Co.

331 Luckie St., N.W.—JA 4.8477
BALTIMORE, MD.

Electronic Wholesalers

3004 Wilkens Ave. So.—WIi 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.—ST 2-2944
DALLAS, TEXAS

Lawrence Electronic Co.

3422 Cridelle Ave.—FL 7-7679
DENVER, COLORADO

Denver Electronic Supplg Corp.
2170 South Grape St.—SK 7-3351
DETROIT, MICH.

Rissi Electronic Supply

14405 Wyoming Ave.—TE 4-8420
GLENDALE, CALIF.

R. V. Weatherford Co.

6921 San Fernando Rd.—VI 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 Blvd.—PA 3-1441
MIAMI, FLA.

Electronic Wholesalers

930-90 27th Ave. N.W.—OX 6-1620
MINNEAPOLIS, MINN.

Stark Electronics Suppl¥

112 Third Ave. North—FE 3-4241
NEWTON, MASS.

Cramer Electronics, Inc. [
320 Needham St.—WO 9-7700
NEW YORK, N. Y.

Milgray Electronics, 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.

Etmar 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. Weatherford Co.

7903 Balboa Bivd.—BR 8-7400
SEATTLE, WASH.

Seattle Radio Supply, Inc.

2117 Second Ave.—MA 4.2341 I
WASHINGTON, D. C.

Electronic Wholesalers '
2345 Sherman Way, N.W.—HU 3.5200

Bendix Semiconductor
Division

1
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Products

HIGH VOLTAGE RELAY

Switches up to 5kvde and can handle
up to 1000 wnolt-amperes.

This miniature high voltage, high
vacuum relay is designated the MINI-
VAC R-5. The unit is actuated by
means of a 26.5vdc coil. Max. length
is 2 in. and it is 3% in. in dia. It
weighs only 1 oz. and is suited for
airborne applications and high re-
liability instrumentation. Resitron
Laboratories, Inc., 2908 Nebraska
Ave., Santa Monica, Calif.

Circle 336 on Inquiry Card

VACUUM DEPOSITION SYSTEM

The Model SEL 421, dual bell jar sys-
tem, is for production use.

Each deposition station has com-
plete, independent high vacuum pump-
ing system including diffusion pump,
mechanical pump, and high vacuum
valving. Common high vacuum gaug-
ing switched from station to station
by means of a selector panel. Acces-
sory power supplies are common and
switched from station to station. Low
cost system has high performance
with large area cold trapping for
vacuum of 10" mm Hg. Scientific
Engineering Laboratories, Inc., P. Q.
Box 607, Woodland, Calif.

Circle 337 on Inquiry Card

TRANSFORMERS

Subminiaturized units meet class R,
grade 5, Mil-T-27A Spec.

The units exhibit good response
characteristics. Load distortion char-
acteristics and power capabilities are
also very good. Mounting of these
subminiaturized transformers is by 1
in. leads for direct printed circuit ap-
plication. Fifty-five different items
available from stock. TOROTEL, Ine.,
5512 E. 110th St., Kansas City 37,
Mo.

Circle 338 on Inquiry Card

CAPACITOR TESTER

Model 955 measures 0.1
+10% 1in or out of circuit.

to 50uf at

Tester includes a Wien Bridge with
a balancing circuit for in-circuit ca-
pacitor measurements even when
shunt resistances are comparatively
low. Short tests in or out of circuit
with shunt resistance to 19. Reliable
to 2000uf; test freq. is 60cps. Open
tests: capacitors as small as 15pf,
in or out of circuit. The 955 will op-
erate from 105-130vae, 60CPS, con-
suming 8w. Dimensions, 8% x 5% x 6
in. (EICO) Electronic Instrument Co.
Inec., 33-00 Northern Blvd., L. I. City
1, N. Y.

Circle 230 on Inquiry Card
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New Tech Datal

Grid Boards

Tech data is availabie on two new
configurations of Fotoceram grid
boards, used for protype printed cir-
cuitry. Bulletin CE-3.01 lists electrical
and physical characteristics, plus rec-
ommendations for use of the proces-
sing and mounting materials. Corning
Electronic Components, Corning Glass
Works, Bradford, Pa.

Circle 301 on Inquiry Card

Rotary Switches

An illustrated. 2 color. folder de-
scribing a line of conductive plastic
precision rotary switches is available
from the Markite Corp., 155 Waverly
Place, New York 14, N. Y. The
switches, using completely molded and
flush switch plates, have hard, smooth
switch plate surface, no stick-slip of
wiper, long wear-life capabilities and
resistance to environmental extremes.

Circle 302 on Inquiry Card

Aluminum Wire

Inorganic insulated aluminum wire
in gages of 10 through 46; strips from
0.0008 to 0.060 x 8 in. wide is described
in tech data available from Perma-
luster Inc., 2801 W. Olive Ave., Bur-
bank, Calif. The insulated material is
impervious to nuclear radiation, gam-
ma rays, corrosion, solvents and most
alkalines or acids.

Circle 303 on Inquiry Card

Clean Rooms

Bulletin #303—case history presen-
tation concerning construction of “Ul-
tra-Clean Rooms” is available from
the Unistrut Products Co., 1015 W.
Washington Blvd., Chicago 7, Ill. The
full-color, 6-page brochure contains
actual “during construction” pictures
of clean rooms.

Circle 304 on Inquiry Card

PC Cleaning Equipment

Bulletin 170 gives complete details.
including specs. on a completely in-
tegrated automatic ultrasonic system
for cleaning and drying printed cir-
cuit boards. Included are a semi-auto-
matic model, and a manual system.
National Ultrasonic Corp., 95 Park
Ave., Nutley 10, N. J.

Circle 305 on Inquiry Card

Pressure Transducer

Datametrics Inc.,, 87 DBeaver St.,
Waltham 54, Mass., is offering The
Datametrics Engineering Report #2,
which describes a differential pres-
sure transducer called the BARO-
CEL. The unit will measure pressure
differentials from 1 x 10-° psid to 25
psid. Voltage output can be up to 60v
and accuracy when integrated into a
system can be as low as 0.05¢9% of
full scale.

Circle 306 on Inquiry Card

134

Die Stamped Circuits

“Designing With Die Stamped Cir-
cuits” (Bulletin #D1) is available
from Dytronies Inc., 115 Main St.,
Rochester, Mich., a sub. of Taylor
Fibre Co. Included is a supplement
tabulating the overload currents and
resistances for 0.0014 and 0.0028 in.
thick copper in 5 different line widths
from % to 1/64 in. inclusive. The first
section of the 12-page booklet com-
pares each of the features of the die
stamped cireuits with those made by
etching copper-clad laminated plas-
ties, Included is a section with defini-
tions for the most common terms used
in printed circuit design.

Circle 307 on Inquiry Card

R & D Brochure

This 16-page, 2-color brochure de-
scribes the departments and capabili-
ties of the DeJur-Amsco Corp. The
illustrated booklet contains informa-
tion on the Research and Develop-
ment activities, Manufacturing Facil-
ities, and the Electronics and Photo-
graphic Divisions. DeJur Amsco
Corp.. Northern Blvd. at 45th St..
L. I.C,N. Y.

Circle 308 on Inquiry Card

Mica

Spruce Pine Mica Co., Spruce Pine,
N. C,, is offering a brochure entitled
*“A Guide for Users of Fabricated and
Uncut Mica.” Included is a chart of
Mica qualities which list “ASTM
Class,” “Fed. Spec. types,” “Commer-
cial Class,” “Uses” and an “Indicator
Scale of Comparative Value.”

Circle 309 on Inquiry Card

AC Amplifier

DeVar-Kinetics Div. of Consolidated
Electrodynamics Corp., 494 Glenbrook
Rd., Glenbrook, Conn., is offering ¢
bulletins covering their High Level
Input Module and High Level Re-
corder, Power Supply Module, Demod-
ulator-Modulator Module, AC Ampli-
fier, and Millivolt Input Module, and
an Alarm Module. Complete perform-
ance specs., schematics, performance
curves and operational data are in-
cluded.

Circle 310 on Inquiry Card

Toroidal Cores

GENALEX Torodial Cores are now
available in the G62 size with O.D.'s
of 0.655, I.D. of 0.100, and 0.250 in.
thick to require less space than the
popular “Wedding Ring” of 0.800 in.
0.D. The tech data includes informa-
tion on permeabilities of 200, 140, 125,
60, 26, and 14 available from stock
in production quantities. Connolly &
Company, P. O. Box 295, Menlo Park,
Calif.

Circle 311 on Inquiry Card

|for Engineers

Limiters

This line of solid-state limiters cov-
ers from 225 to 1180Mc. They fea-
high
level signals and 0.2 to 0.3db insertion
loss at low levels. Size including Type

ture 18db min. isolation for

N connectors is 1% x 1% x 23 in.
Peak power capability is 650w up to
1000Mc and 150w to 1480Mmc. Micro
State Electronics Corp., 152 Floral

Ave., Murray Hill, N. J.
Circle 312 on Inquiry Card

Leak Detector

Tech data isx available which

scribes the G.A.S. H-1 lLeak Detector
developed for fast, clean ‘“search-out™
of leaks of pressurized piping sy=-
tems and gas tight components. The
H-4 will indicate helium and hydrogen
leaks of the order of 20p.p.m. Gas
Analysis Systems, Inc., P.O. Box 38,

Mountain Lakes, N. J.
Circle 313 on Inquiry Card

Telemetering Filters

Catalog #F-621 contains a techni-
cal discussion of the design, uses, con-
struction, and costs consideration, in
addition to listings of the company’s
standard lines of telemetering, tone
channel, and interstage filters. Ken-
von Transformer Co., Inc., 1057 Sum-

mit Avenue, Jersey City, N. J.
Circle 314 on Inquiry Card

Communications Antenna

Granger Associates, 974 Commer-
cial St., Palo Alto, Calif., is offering
a tech. bulletin on their Model 726,
Vertically Polarized Monopole Log Pe-
riodic Antenna. This broadband an-
tenna is for H-F communications and
offers low and constant VSWR, 10 db

gain and low take-off angle.
Circle 315 on Inquiry Card

Infrared Instrumentation

A 24-page brochure (Bulletin

014) is available from Barnes Engi-
neering Co., 30 Commerce Rd., Stam-
ford, Conn., containing a collection of
articles on infrared instrumentation
for space vehicles. These articles dis-
cuss the design of horizon sensors and
other infrared instruments for guidi
anc

ance, stabilization, navigation,
tracking.

Circle 316 on Inquiry Card
Voltmeter

Calibration Standards Corp., 1031

0. Box 551,
is offering tech.
data on their Model AC-200A, AC/
DC Precision Voltmeter. Completely

Westminster Ave.,
Alhambra, Calif.,

solid-state, it offers accuracies
0.003%

0.05% for ac measurements.

Circle 317 on Inquiry Card

ELECTRONIC INDUSTRIES -

for de measurements and
Long
term stabilities (30 days) are better
than 0.002% (dc) and 0.025% (ac).
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The Oak Approach!

Jack be quick!
Your prototype switch in just 3 days

No su rpr 18¢! OAK has the fastest delivery

cycle in the industry for prototype ro-
tary switches. How speedy ? It's sketch
to switch in just 72 hours after receipt
of yvour drawings.

Your switch arrives in time because
we rush it to the airport as soon as it's
completed. But OAK speed begins as
soon as we receive your order. It’s spot-
ted and rcuted through a special proto-
type department — hand-tended from
applications engineering through final
shipping. And your switch arrives safe-

Iy — thanks to the same Oakote protect-
ed packaging that is used on regular
OAK shipments. Inside. your prototype
is attractively boxed in the “plasticase”
shown at the left.

We make your sketching easier too!
Special layout sheets are now available
at no cost to help in diagraming your
switch. For further information on
“Jack be quick’ prototype service. prod-
ucts or production scheduling, get in
touch with us or the OAK Representa-
tive nearest you.

OAK MANUFACTURING CO.

CRYSTAL LAKE, ILLINOIS * Telephone: Area Code £15; 459-5000; TWX: CRYS LK 2350-U;
Plants in Crystal Lake, lllinois « Elkhorn, Wisconsin

Subsidiaries: OAK ELECTRONICS CORPORATION

Culver City, Calif.

DELTA-f, INC. McCCY ELECTRONICS CO.
Geneva, lil Mt. Holly Springs, Pa.

ROTARY AND PUSHBUTTON SWITCHES + TELEVISION TUNERS * VIBRATORS + APPLIANCE

Circle 70 on lInquiry Card AND VENDING CONTROLS + ROTARY SOLENOIDS + CHOPPERS s CONTROL ASSEMBLIES




New Tech Data|
|

Relay Catalog

Stock Relay Catalog 262 lists 249
relays available for off-the-shelf de-
livery including general purpose, tele-
phone type, rotary and dry reed; twin
contact with bifurcated contact
springs, microminiature, subminia-
ture; 50a power, latch-in and r-f
switching types. Included are illustra-
tions, specs. and prices. Magnecraft
Electric Co., 5571 N. Lynch St., Chi-
cago 30, IlL

Circle 339 on Inquiry Card

Cooling Equipment

A 16-page short-form catalog on
packaged equipment for electronic
rack cooling is available from McLean
Engineering Lab., P. O. Box 228,
Princeton, N. J. The booklet contains
features, specs. and illustrations on
packaged blowers, propeller fans, ring
fans, panel fans, single and dual
centrlfu_gal blowers, and special cool-
ing equipment and accessories. Mec-
Lean’s Air Flow Test Chamber is also
described and illustrated.

Circle 340 on Inquiry Card

Dust Caps

Bulletin #7 describes new shorting
and non-shorting dust caps which have
been added to the Gremar QDS co-
axial cable connection line. Both male
and female types are available. Also
described are standard and non-stand-
ard QDS connectors. Gremar Mfg.
Co., Inc.,, 7 North Ave., Wakefield,
Mass.

Circle 341 on Inquiry Card

Antenna Catalog

TACO Ruggedized Yagi Catalog, 16
pages, gives data on over 100 types
of ruggedized Yagis covering from 30
to 500Mc. Detailed electrical and me-
chanical descriptions of each type
within several antenna groups covers
specific freq., weight, nominal H.P.-
B.W. (in degrees) for E and H
planes, number of driven elements,
max. VSWR, max. power input (watts)
and nominal gain above isotropic
source. Catalog #600 is available
from Technical Appliance Corp.,
Sherburne, N. Y.

Circle 342 on Inquiry Card

Interference Control

A 32-page brochure discussing the
interference control techniques used
by the Interference Control Field
Service Dept. of Sprague Electric Co.
is now available. It is intended as an
aid to design engineers and contains
the bulk of remedies for interference
problems known in the art. Copies of
Sprague Technical Paper 62-1, “Inter-
ference Control Techniques,” are
available upon letterhead request to
Sprague Electric Co., 233 Marshall
St., N. Adams, Mass.

136

Epoxy Mixing Dispenser

BIPAX is a method of storing,
handling, mixing and dispensing 2-
component Epoxy resin systems. It
consists of a twin-compartment flex-
ible package with an easily removed
clamp that keeps the 2 components
separate until they are ready to be
mixed. Resin Systems Div., Tra-Con,
Inc., 25 Ship Ave., Medford 55, Mass.

Circle 344 on Inquiry Card

GSE Vans

Wells Industries Corp., 6880 Troost
Ave., N. Hollywood, Calif., is offering
a 6-page, 2-color brochure describing
their custom vans and trailers for
mobile housing of ground support
equipment and electronics, radar and
communication equipment.

Circle 345 on Inquiry Card

Computer Circuits

Ess Gee, Inc., 15 Havens St., Elms-
ford, N. Y., is offering technical data
covering 5 silicon transistor Logic
Cards. Logic Card Series 1001 con-
sists of individual tech. bulletins de-
scribing a FLIP-FLOP, AND GATE,
STANDARD INVERTER, NEON
DRIVER, and POWER DRIVER.
The cards are suited for operation in
extreme environments and operable
from —55° to 4+85°C.

Circle 346 on Inquiry Card

Power Resistor Decades

“Dial and Read 1 to 999,999Q)" is
the title of a brochure on power re-
sistor decades available from Claro-
stat Mfg. Co., Inc., Dover, N. H.
Brochure covers theory, circuit dia-
grams, general application and opera-
tion information, plus parts and spec.
details.

Circle 347 on Inquiry Card

Power Transistors

Tech. data is available from Kear-
fott Semiconductor Corp., 437 Cherry
St., W. Newton, Mass., on their P-N-P
germanium alloy junction power
transistors. Types 2N156, 2N158, and
2N158A conform to EIA configuration
and fit within the standard TO-13 case
outline with matched glass-to-metal
seals.

Circle 348 on Inquiry Card

Microwave Attenuators

“Medium and Low Power X-Band
Microwave Attenuators” and spear
configurations are described in tech.
data available from Electronautics
Corp., Maynard Industrial Ctr., May-
nard, Mass. Information is also in-
cluded on Medium and Low Power
Attenuators for L, S, C, X, K,, and
K-bands and round microwave absor-
bers with a max. VSWR, over 90% of
bandwidth, of 1.01.

Circle 349 on Inquiry Card

ELECTRONIC INDUSTRIES -

for Engineers

Microwave Devices

Consolidated Microwave Corp., 850
Shepherd Ave., Brooklyn 8, N. Y., is
offering tech data on solid state de-
vices including diodes for switches,
modulators, attenuators, limiters
power supplies, and ferrite isolators,
circulators, limiters, switches, phase
shifters, and duplexers.

Circle 350 on Inquiry Card

Matched Diodes

Bulletin 109 describes silicon micro
diode Matched Pairs and Matched
Modulator Quads which meet or exceed
Mil-S-19500B and Mil-STD-202B test-
ing. MicroSemiconductor Corp., 11250
Playa Court, Culver City, Calif.

Circle 351 on Inquiry Card

Transformers

Electro Engineering Works, 401
Preda St., San Leandro, Calif., is
offering tech data on a complete
integrated line of high voltage rectifier
plate transformers and filter inductors
for high power applications. Uses of
these transformers include high volt-
age dc power supplies, radio and TV
transmitters, radar transmitters, and
microwave generators.

Circle 352 on Inquiry Card

Microwave Systems

Condensed Catalog and Product
Summary No. 861, available from
Melabs, 3300 Hillview Avenue, Stan-
ford Industrial Park, Palo Alto,
Calif., describes their line of micro-
wave communications systems, coun-
termeasurers equipmept, spectrum
surveillance systems, microwave com-
ponents, instruments, solid state tech-
niques studies, and advanced systems
studies. Included are photographs,
descriptions and specs.

Circle 353 on Inquiry Card

Throat Fittings

An illustrated brochure describing
insulated throat fittings is available
from The Thomas & Betts Co., Inc.,
Elizabeth 1, N. J. The bulletin illus-
trates and catalogs a complete line of
nylon-insulated connectors, elbows,
bushings, sleeves and nipples. Sizes
from % in. up to 6 in. and standard
packing quantities are indicated for
each of 17 fitting types.

Circle 354 on Inquiry Card

Selenium Rectifiers

Edal Industries, Inc., 4 Short Beach
Rd., E. Haven 12, Conn,, is offering
tech. data on their high voltage
cartridges, hermetically sealed encap-
sulated selenium rectifiers, diode arc
suppressors, multiple circuits and
power rectifiers. Included are char-
acteristic table, specs. and photo-
graphs.

Circle 355 on Inquiry Card
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Moving air is easy...controlling it takes an expert

-

All the brawn in the world won't help this glass blower unless he has the ability to
control it with the deft touch, the precise move that comes only with experience.
Cooling and moving air can be tricky. We know because that's our business.
Doing it efficiently, quietly and economically is our stock in trade. Over the years TORRINGTON
we have learned to control our production strength with creative design and
imaginative engineering. You'll find the whole story in Brochure 102. Get a copy
now from the Torrington Manufacturing Company, Torrington, Connecticut.




In process is a new cycle of hardware development for radar, an upgrading of equipment that will tax engineering
and productive skills, and oblige suppliers to provide more versatility, more reliability, and more compactness
in component design. ®m For Lionel, a prime connector source for radar, these demands pose no problems. =
Lionel-Anton connectors have chalked-up a myriad of successes in radar applications, ranging from simple to
highly complex circuitry. The experience that's been gained in creating these devices may well suggest solutions
to satisfy your connector requirements. ® Before you decide on the use of a connector, be it rack and panel, or
printed circuit type, in any size or configuration, or a special socket or plug, why not talk to your Lionel repre-
sentative, or write to us outlining your specific need.

WHERE IMPORTANT CIRCUITS MEET...

LIONEL-ANTON CONNECTORS

One of many Lionel-Anton connectors (Series S$M-20) used in radar applications,
particularly where space is at a premium. Features include excellent dielectric
Diallyl Phthalate moldings; precision-machined male brass contacts and spring-
temper phosphor bronze female socket contacts; consistent, minimum engage-
ment and disengagement forces effecting low millivolt drop; positive polarization
with reversed male and female guides; corrosion-resistant, stainless steel guides
and screwlock jacking devices, which prevent unintended disconnection and
provide a positive vibration lock; gold plating over silver to effect low contact
resistance, prevent corrosion, and provide soldering ease. 10 sizes: 5 through 75
contacts. Meets applicable MIL specs. Materials and specifications modified to
meet your specific needs. The last order for this standard item was shipped 10
days ahead of the promised delivery date.

0D

— )
74
kD/ LIONEL ELECTRONIC LABORATORIES, INC./A SUBSIDIARY OF THE LIONEL CORPORATION '1226 FLUSHING AVE./BROOKLYN 37, N. Y.
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Hughes new HF Series‘(1-35 amp.) “Golden Line"
silicon power rectifiers have recovery times of 200
nanoseconds (max.).

Hughes new fast switching silicon power rectifiers are a unique
combination of power, speed and reliability.

Typical recovery time of 0.08 usec. Typical room temperature
reverse leakage currents at rated PIV of 1 to 35 microamps for
1 to 35 amp. device types. Maximum forward voitage drop of less
than 1.5 volts at rated current.

Hughes 1 thru 35 amp. power rectifiers are available in quantity
—today—in regular or insulated stud packages and in regular
or fast switching types.

Ask for your copy of the new "Golden Line" rectifier brochure (C-22) from your Hughes
representative. Or write Hughes Semiconductor Division, Marketing Department, Newport
Beach, California.

RELIABILITY PLUS
Creating a new world with Electsonic.,

MUGHES AIRCRAFT COMPANY

SEMICONDUCTOR DIVISION

DIODES * TRANSISTORS * RECTIFIERS *+ PACKAGED ASSEMBLIES *» ELECTRONIC COMPONENTS

ELECTRONIC INDUSTRIES - April 1962
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Gertsch General Purpose RatioTran®

NOW...A LOW=COST

AC INDUCTIVE

VOLTAGE DIVIDER
—ACCURATE T0 0.001%

In addition to the high accuracy, unit features high input
impedance, low effective series impedance, and very low
phase shift. You get characteristics comparable to those of

more expensive instruments, in a Gertsch-quality unit.

5-decade transformer switching. Instrument is ideal for
checking servos and resolvers...for voltmeter calibration,
computer testing,and transformer turns ratio measurements.

Compact size—only 314 inches high. Designed for bench
mounting, and easily adapted to half-rack mounting with
brackets furnished.

Send for literature on the RT-60 Series.

=herisch =

GERTSCH PRODUCTS, Inc.
3211 South La Cienega Boulevard, Los Angeles 16, California/UPton 0-2761 - VErmont 9-2201

140 Circle 78 on Inquiry Card

Tech Data

for Engineers

Digital Modules

A complete listing of 86 fully coor-
dinated solid-state circuit modules is
included in a short-form catalog avail-
able from Digital Equipment Corp.,
Maynard, Mass. Information is also
included on 40 pieces of accessory and
high current pulse equipment.

Circle 361 on Inquiry Card

Component Cataleg

This 40-page “Service Selector”
catalog describing a line of capaci-
tors, vibrators, rotors, decades, test
instruments and other standard line
components is available from Cornell-
Dubilier Electronics Div., Federal
Pacific Electric Co., 50 Paris St.,
Newark, N. J. The booklet also in-
cludes selection data such as design
features, temp. ranges, material con-
struction, applications and price.

Circle 362 on Inquiry Card

Delay Lines

PCDL Series of Miniature Constant
Lumped Delay Lines is covered in a
new catalog sheet containing charts,
graphs, and schematics illustrating
electrical and physical parameters of
the series. PCA [Electronics, Inc.,
16799 Schoenborn St., Sepulveda,
Calif.

Circle 363 on Inquiry Card

Diode Switches

These broadband devices for switch-
ing microwave energy at high rates
of speed have a minimum of 1gc band-
width covering from 5 to 17Gc freq.
range. These units have at least 30db
isolation in the “off” condition, and
cause no more than 1db signal at-
tenuation or insertion loss in the “on”
condition. They can be switched in
less than 50nsec. Sylvania Electrie
Products Inec., 1100 Main St., Buffalo
9, N. Y.

Circle 364 on Inquiry Card

Temperature Measuring

Bulletin 61A, describing a new port-
able all-purpose temp. measuring in-
strument for plant and laboratory use,
is available from Technique Associ-
ates, 1413 Cornell, Indianapolis 2, Ind.
Thermotest, Model 11, handles temp.
measurements, and checks calibration
of pot type temp. controllers and re-
corders over a range from —200 to
+2200°F.

Circle 365 on Inquiry Card

Laminated Plastics

Industrial laminated plastics and
molded plastic parts are detailed in a
new product folder from Formica
Corp., 4614 Spring Grove Ave., Cin-
cinnati 32, Ohio. The 8-page folder
includes complete data on 41 lami-
nates, 8 molding grades and Formica
Engraving Stock. Also included is
Formica M-3000, a high-impact cot-
ton-phenolic molding compound.

Circle 366 on Inquiry Card
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LAMINATE

Micarta grade H 13555 has very low
sulfate and chloride content.

.

Synthetic-rubber-coated XP lami-
nate is now being used as an improved
closure material for electrolytic ca-
pacitor cans. It consists of a phenolic
sheet with red Buna “S” rubber
bonded on one side. The rubber serves
as a cap liner in the can, giving high
chemical resistance and a seal when
the metal is crimped against it. Ex-
cellent punching quality is another
feature. Six thickness combinations,
laminate 0.40—3/32 in.; rubber 0.020
to 1/32 in., are available in 36 72 in.
sheets. Westinghouse Electric Corp.,
Micarta Div., Hampton, S. C.

Circle 367 on Inquiry Card

ZENER DIODES

They have guaranteed dynamic re-
sistance and 5 and 10% tolerance.

|
—
:’ |

"l‘l'lft-':'vgﬁ,i“,vll,lg]lllllp’ll'lzL

Two series include EIA types 1N-
746 through 1N759 (400mw) and 1N-
957 through 1N972 (500mw). The
diodes of both series have a guaran-
teed dynamic resistance and may be
stored and operated at temps. be-
tween —65°C and 150°C. Types 1N746
through 1N759 have a voltage range
of 3.3v to 12v and are available in
5% and 109% tolerances. The voltage
range for types 1N957 through 1N972
is 6.8v to 30v and are available in
5%, 10% and 20% tolerances. Compu-
ter Diode Corp., 250 Garibaldi Ave.,
Lodi, N. J.

Circle 368 on Inquiry Card

ELECTRONIC INDUSTRIES -

April 1962

ENVIRONMENT-PROOF

Honeywell HM and HS series meters are immune to haz-
ardous climatic or atmospheric conditions. True glass-
to-metal hermetic sealing makes them completely dust-
proof and moistureproof, and plated steel cases provide
magnetic and electrostatic shielding. # HS series meters,
in addition, are ruggedized to withstand exceptional
levels of shock, vibration, stress and strain. HS2Z and
HS3Z types have external gasket-sealed zero adjusters
and conform to the requirements of MIL-M-10304B.
# For a catalog describing the full Iine of Honeywell
meters, write Honeywell Precision Meters, Manchester,
New Hampshire. 8 There’'s no charge or obligation.

WM A 72"

oty
-,k.? 3

Ve voliTs

“where electronics meets the eye"

Honeywell
Prcision, Materns-

Circle 147 on Inquiry Card 141




E I S L E R EISLER PR’E\.SSATYPE VERTICAL '“‘l S.."‘OT WELDERS

Makes the largest
assortment of Precision
Press Type Resistance Spot

-—Wire Butt—Seam—
Tweezer—Gun and Flash
Welders. We also carry

in stock Welding Tips,
Holders and other Welding
Accessories.

AR OPERATED PRESS TYPE
N SPOT WELDER.
NO. 250-VDAS

-

WIRE BUTT WELDER WITH HYDROGEN
1 AND 2 KVA

No.95-LBSH 2o
;Le:w nx2

v

Kk berasomeg b i

CU., INC- 770 So. 13th St., NEWARK 3, N. J.
] Circle 14_5 onilnquiry Card

'How To Get VThings Done

EISLER ENGINEERING

DC to AC
Ag or Hr

e Frequencies from 400 cps to 5 KC
e Output voltages from 5-500 VAC |
* 50, 100, 200 VA Standard

Designed to change low voltage DC ‘

power to sine or square power. these
small-size, transistorized inverters

-

BOARDMASTER VISUAL CONTROL

can be supplied in a wide range of ¢ Gives Graphic Picture—Saves Time, Saves
output voltages and frequencies. |  Money, Prevents Errors )
Units feature regulation to 14% for | % Simple to operate—Type or Write on
input 24 to 30 VI)C, short circuit | Cards, Snap in G(OOVES .
protection, and meet the environ- V¢ Ideal for Production, Traffic, Inventory
mental requirements of MIL-E- l Scheduling, Sales, Etc. )
5272C. Prices range from $185. to v¢ Made of Metal. Compact and Attractive.

$595. Delivery of most units from l Over 750,000 in Use.
stock. | Full price s4950 with cards

Send for complete 20-page catalog.
‘ m 24-PAGE BOOKLET NO. Z-20

transistor | Without Obligation
LABPORATORIES, INCORPORATRO wri’e for Yo.r copv Todﬂv
GRAPHIC SYSTEMS

3055 Buckingham Rd. « Los Angeles 16
Direct Diat 213 » REpublic 1-9331
Yanceyville, North Carolina
Circle 143 on Inquiry Card
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Products

MAGNETIC SHIELD

Designed for special projection and
conventional display tubes.

This Netic Co-Netic magnetic shield
is for close fit and retrofit display
tube applications. All exposed edges
of the dual lamina shield are com-
pletely sealed by a new fusion proc-
The Netic Co-Netic alloys arve
| non-shock sensitive and non-retentive

s0 the outer surface of the shield may
[ be precision ground to dimensional

tolerance after heat treatment. A

cable guide bracket and access holes

are provided for high voltage cable
and associated ecircuitry. Magnetic

Shield Div., Perfection Mica Co.. 1322

N. Elston Ave., Chicago 22, TIL

Circle 233 on Inquiry Card

(SR

MINIATURE POT

Watch-controlled wnit for aetivating
clrenits i programming uses.

l It is said to be capable of cycling
operations for up to 35 hrs. before re-
' winding is necessary. Included in the
integrating switch device are 2 poten
tiometers, switches, 17-jewel Bulova
military-type watch movement, and an
| initiator to start the switch’s opera-
| tion. One pot. is driven by the minute-
hand shaft at 1 cycle/hr. The other
is set typically to complete one cycle
in 24 hrs. and to shut down the device
at the end of its revolution. Model
No. 836 Miniature Potentiometer
Drive is designed for mounting on
printed circuit boards. Bulova Watch
Co., Inc., Industrial & Military Prod-
ucts Div., Bulova Park, Flushing 70,
N. Y.
Circle 234 on Inquiry Card
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The Future of Your Business
MAY DEPEND UPON HIS EDUCATION

The young mind which today discovers an old
principle may someday reveal a new one capable
of revolutionizing your business and creating
undreamed of growth. But this is possible only
if he gets the finest education we can offer.

By the time today’s youngsters are ready for
college, business and industrial technology will
be even more complicated and wil] require many
more trained specialists. To fill this order we
must provide our young people with the best
possible college educations.

Unfortunately many colleges are already over-
crowded. In ten years applications are expected
to double. We will need more and better college
classrooms and libraries, more efficient college
laboratories, and additional top-quality profes-
sors. You can help assure your own future by
helping the college of your choice.

If you want to know what the college crisis means o you,
write for a free booklet, “OPEN WIDE THE COLLEGE
DOOR,” to Higher Education, Box 36, Times Square
Station, New York 36, N.Y.

é\s\ns % . . . W,
& %, Published as a public service :‘{’*]’: HIGHER EDUCATION
< "‘ in cooperation with The Advertising Council and N
sy the Council for Financial Aid to Education
ollc siﬁ‘s KEEP IT BRIGHT
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ADVANCES IN
ELECTRONIC CIRCUIT
PACKAGING

Volumes 1and 2

Proceedings of the First and Second In-

ternational Symposia, sponsored by the

University of Colorado and Electrical

Design News.

Edited by Gerald A. Walker

Assistant Editor, EDN.

Volumes 1-2, special set price: $23.00

(812.50 each volume)

ISA TRANSACTIONS

A new technical journal devoted exclu-

sively to the most significant literature

in the fieids of measurement, data han-

dling, computation, automatic control,

and systems engineering.

An Instrument Society of America publication.
Annual Subscription (4 issues): $15.00

ISA TRANSDUCER COMPENDIUM

This comprehensive bound volume con-

tains over 500 pages of detailed informa-

tion on more than 3000 different models

of transducers, including list of manu-

facturers.

An Instrument Society of America publication.
$25.00

DEVELOPMENTS IN MECHANICS

Volume 1

Proceedings of the Seventh Midwestern

Mechanics Conference, held September

6-8, 1961, at Michigan State University,

East Lansing, Michigan.

Edited by Professors J. E. Lay and

L. E. Malvern, Michigan State University.
$19.50

BIOLOGICAL PROTOTYPES
AND SYNTHETIC SYSTEMS
Volume 1

Proceedings of the Second Annual Bio-
nics Symposium sponsored by Cornell
University and the General Electric Com-
pany, Advanced Electronics Center at
Cornell University.
Edited by Dr. Eugene E. Bernard
and Dr. Morley R. Kare.

$12.50

ASPECTS OF THE THEORY OF
ARTIFICIAL INTELLIGENCE

Proceedings of the First International
Symposium on Biosimulation.

Edited by C. A. Muses, Ph.D,

in press

Complete contents upon request

& PLENUM PRESS

227 W.17 ST., NEW YORK 11, N. Y.

Circle 79 on Inquiry Card
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Tech Data

for Engineers

Beam Power Pentode

A 10-page detailed booklet is now
available on the Amperex type 6GB5,
all-glass, beam power pentode with
cavitrap plate for use in horizontal
deflection stages in TV receivers. In-
cluded are photographs, diagrams and
graphs. Booklet may be obtained by
writing on  company letterhead to
Amperex Electronic Corp., Special
Purpose Tube Div., 230 Duffy Ave.,
Hicksville, L. 1., N. Y.

Stereo-Color TV Kit

A Stereo-Color Kit consisting of 2
sets of color filters, color temp. filters
and a color compensator, to convert to
full color any black and white indus-
trial television equipment now avail-
able. Combined with other components
(Stereo-Captor, Stereo-Sereen and
Stereo-Hood) of the Stereotronics
System, the kit will optically convert
a flat monochromatic picture to 3D
and color. Stereotronics Corp., 1717 N.
Highland Ave., Los Angeles 28, Calif.

Circle 356 on Inquiry Card

Filament Holders

Techni-Tool, Inc., 1216 Arch St.,
Philadelphia 7, Pa., is offering tech.
data on their all-purpose magnifying
inspection mirrors, filament holders,
filament scissors, lock type holders and
utility tweezers.

Circle 357 on Inquiry Card

Level Mechanism

Tech data describing Bailey Mini-
l.ine Measuring Mechanisms and
Transmitters is available from the
Bailey Meter Co., 1050 Ivanhoe Rd.,
Cleveland 10, Ohio. The mechanisms
are used with pneumatic transmit-
ters, to measure boiler drum level or
liquid level in pressure vessels and
transmit measurements to indicating,
recording and/or controlling equip-
nment at remote stations. Product
spec. sheets G31-4 and P31-4.

Circle 358 on Inquiry Card

Printed Circuit Masters

Drafting materials for use in the
layout of printed circuit masters are
described in a 12-page catalog avail-
able from Flexigraph, Inc., 15 Nor-
mandy Blvd., Morristown, N. J. The
catalog includes information on pre-
cision grids and tapes accurate to
*+0.001, and die-cut symbols accurate
to %+0.002.

Circle 359 on Inquiry Card

Miniature Chopper

The 920 Series Choppers feature op-
eration from 0 to 500CPs while main-
taining precise dwell time and bal-
ance. They have less than 5uv noise
into 100K® at 60cPs. Available in
standard 7 pin miniature, 17/16 in.
height at 0.670 dia. by 1% in. long.
Cambridge Scientific Industries, Ine.,
Cambridge, Md.

Circle 360 on Inquiry Card
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U.S. PAT. ND. 2,988,874

CUSTOM
DESIGNED
TO GIVE
YOU |
PRECISELY |
THE
INDICATOR
YOU |
NEED!

meet the critical electro-mechanical
specifications and high reliability levels
demanded for computers, data process-
ing and control systems.

TEC engineers, who conceived the self- |
contained transistorized indicator, have
designed literally hundreds of special
Tec+LiTes . . . indicators, “button-lites”,
switches and readout units . . . to give |
designers the exact device they need!
Your problem may be met with one of
these special units or a new TeceLITE |
created to your specifications. {

Write for detailed information on
custom TEc+LiTes . . . designed to give
you precisely the indicator you need!

ORIGINATOR OF PATENTED
TRANSISTORIZED INDICATORS

. Transistor
1 Et Electronics
Corporation

3357 Republic Ave. + Minneapolis 26, Minn.
TWX MP 331 « WE 9-6754

Only specifically designed indicators can l
[
l

Circle 80 on inquiry Card
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Products

TANTALUM CAPACITORS

One micro-miniature solid tantalum
unit measures 0.065 x 0.125 in.

SIZE
[
065 125

K5 x.150
065 200

08512228

TIAL

93x.230

Specs. for this line include a temp.
range from —55° to +485°C; toler-
ance is —209% +50% (closer toler-
ance available on special request);
de voltage ratings are max. operating
voltages at any point over the temp.
range of —55° to +85°C; capable of
withstanding a 1000 hr. life test at
max. temp. with rated voltage ap-
plied. GLP Div., Burnell & Co White
Plains, N. Y.

Circle 369 on Inguiry Card

DC POWER SUPPLY

Delivers 2000a at 15v for research
furnaces and industrial equipment.

This high current de power supply
unit uses silicon controlled rectifiers.
Current is regulated to *=1% from
100 to 2000a by a separate portable
control console. It is water-cooled and
compact. Outside dimensions measure
22 x 22 x 36 in. The weight is less
than 700 1bs. Tylan Corp., Torrance,
Calif.

Circle 370 on Inquiry Card
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What Decides New Plant
Site? Mainly, The Boss!

Small firms looking for new plant
locations are frequently influenced
by personal preferences of the own-
ers, according to a new manage-
ment research summary issued by
the Small Business Administration.

The summary, available on re-
quest at all SBA offices, is based on
a study made by the Univ. of Conn.
under the 1959 research grant pro-
gram of SBA. Conclusions of the
study are based primarily on inter-
views with 83 small manufacturers
in the Hartford, Conn., area.

Personal factors were mentioned
by 45% of the executives inter-
vewed on area and site location.
Personal factors stressed were—a
desire to be near home or family,
and a personal attachment to the
area.

Consultants and formal investi-
gations are rarely used by small
firms seeking a new location. Al-
most all of the executives inter-
viewed had gathered information
about the sites from personal
friends, business associates, town
officials and personal observation of
vacant space.

Interviews indicated that execu-
tives also paid considerable atten-

LOOKING FOR
WELD RELIABILITY AT HIGH PRODUCTION RATES?

NEMA SPEANERS

Speakers at a recent NEMA High Tempera-
ture Insulated Wire Section Government-In-
dustry Forum at Orlando and Cape Canaveral,
Fla., were (I to r) W. Angele, Geo. C. Mar-
shall Space Flight Center; W. Rigling, Mar-
tin-Marietta Corp.; M. Taylor, Frankford Ar-
senal: S. S. Robinson, Western Electric Co.;
G. Heller, Tensolite Insulated Wire Co., Inc,.
and L. B. Chabot, General Dynamcs/Astro-
nautics.

tion to proximity to customers or
potential customers and suppliers,
to employee relations, to transpor-
tation facilities and avoidance of
downtown congested traffic and to
cost-reducing factors.

Copies of the full report, titled
“Personal Factors in Small Manu-
facturing Plant Locations,” may be
purchased for $2 from the School
of Business Administration, Univ.
of Counn., Storrs, Conn.

Here's your answer. Hughes air actuated, VTA-42-A Precision
Weld Head gives you 3-way operating capability: (1) "‘hold...

| thenweld sequence (air), (2) pressure sensing (a’r), ¢3) pressure

April 1962

sensing (manual). New “stroke-stop'’ feature eliminates over-
pressuring, assures exactly repeatable welds. Ruggedly built
for continuous production service. Minimizes operator fatigue.
Price: $380.00 (f.0.b. Oceanside).

Wire or write foday for information on Hughes complete line of electronic

| welding equipment: HUGHES WELDERS, 2020 Short St., Oceanside, Calif.

Circle 82 on Inquiry Card
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HUGHES AIRCRAFT COMPANY

YACUUM TUBE PRODUCTS
DIVISION
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DAYSTROM
ROTARY POTENTIOMETERS

GANG 24 CUPS IN 6 INCHES:

ADJUST IN SECONDS
AFTER GANGING!

L,

Sy
~—— 3

ACTUAL SIZE
MODEL 319

The Daystrom 319 Series gangable potentiometer offers a unique advantage never before possible
... Twenty-four of these can be ganged in a space of six inches, then individually phased

after ganging, with no interference to adjacent cups* ... The result is finite adjustment in a
matter of seconds . . . Many hours and dollars can be saved through this feature; you can

order the potentiometers already ganged at Daystrom in the number needed, then make final
phasing in your circuit ... The Daystrom 319 Series is ideal for multi-channel applications

where space and weight are critical, and offers exceptional stability to shock, vibration, and

other severe environmental influences . . . Resistance winding POWER RATING (NOMINAL)

is unique Daystrom “wire-in-the-groove” method . . . B
Resistance ranges from 100 ohms to 200K are available; K
power is 2 watts in still air at 40°C; operating , ’s
temperature —55°C to + 150°C; meets or exceeds :
¢ 20 40 60 80 100 120 140

all applicable MIL specs.

CEGREES €

*Patents pending on adjustment method.

-
 DAYSTROM, incorpPORATED
v POTENTIOMETER DIVISION

ARCHBALD, PENNSYLVANIA ¢ LOS ANGELES, CALIFORNIA
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