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Specify RMC DISCAPS for
the finest in ceramaic capacitors

RMC has steadily increased its leadership in the ceramic
capacitor industry as a direct result of a continuing research
program. Our modern research laboratory has contributed many
innovations in the field and is always at work improving the
characteristics of standard DISCAPS. Write on your

company letterhead for information on DISCAPS for standard
or special applications.

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, lll.
Two RMC Plants Devoted Exclusively to Ceramic Capacitors

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

DISCAP
CERAMIC
CAPACITORS
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FRONT COVER: This is one of the exciting possibilities for the new electroflor display
materials developed by Shannon Luminous Materials Co. Stacked, transparent matrices
add the Z axis to ordinary X-Y displays. One immediate possibility is use of the 3-D

matrix as a plan-position-altitude indicator for air traffic control.
be found on page 50.
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3-D Display in Color! 50

New "Electro-
flor” materials
fluoresce or show
visible colors at
| o w voltages.
Layers of the
material, with
transparent elec-
trodes, form a
solid, clear 3-D
display device.

“Immittance”-A New Tool 54

Two Smith
Charts, reversed
180°, indicate
"immittance’ —
the combination
of impedance
and admittance
—at a single
point, simplifying
network analysis.

Design For Linear Pots 56

This different ap-
proach to poten-
tiometer de5|gn
achieves high
stability through
use of a ma-
chined aluminum
‘hub and an un-
usual winding
technique.

Transformer Design 60

Here is a simple
step-by-step pro-
cedure for de-
signing audio
transformers. The
finished develop-
mental units can
be wound on
bobbins, ready
for use, in a
matter of hours.

ELECTRONIC INDUSTRIES & Tele-Tech, Feb.,
1957, Vol. 16, No. 2. A monthly publication of
the Chilton Co. Executive, Editorial & Adver-
tising offices ot Chestnut & 56th Sts., Phila., Pa.
Accepted as controlled circulation publication
at Phila., Pa. Additional acceptance at N. Y.,
N. Y. 75 o copy. Subscription rates U. S. and
U. S. Passessions: | yr. $5.00; 2 yrs. $8.00; 3 yrs.
$10.00. Canada | yr. $7.00; 2 yrs. $11.00; 3 yrs.
$14.00. All other countries | yr. $10.00; 2 yrs.
$16.00. Copyright 1957 by ELECTRONIC ‘INDUS-
TRIES & Tele-Tech, solely owned by The Chilton
Co., Inc. Title Rag U. S. Pat. Off. Reproduc-
tions or reprinting prohibited except by written
outhcrization.



RADARSCOPE

OVEN-TESTING RADAR

Radar coupler being placed in the oven at Westinghouse's Air Arm

Div., Baltimore, Md., is designed for operation at 400°F. to eliminate

need for cooling system. It couples the fire control system to the
automatic pilot to zero plane in on target.

ANTI-COLLISION RADARS announced by Collins
for airline use last August will be delayed. Collins
regretfully announced that developmental work was
proving disappointing, and released its customers
from contracts totaling $10 million. Most major
U. 8. airlines had signed up for the Collins devices.

ELECTRONIC FUEL INJECTION will mean the
end of mechanical linkage for accelerator control
(no carburetor), and the substitution of a potenti-
ometer.

AIRCRAFT INDUSTRY is concerned over reports
that the government may consider permitting facil-
ities of the domestic watch industry to wither away.
The watchmakers have developed miniaturization
to a very high degree, and their techniques have
been found extremely valuable in the design of
compact airborne equipment.

FUSE INDUSTRY has appointed a task group to
survey its capacity to meet emergency needs of full-
scale mobilization. The group will study capacity,
output and metals consumption by manufacturers
of fuses.

DEVELOPMENT COMPANIES are now working on
a hydraulic drive for radar antennas. The Air Force
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had this problem: In remote locations, stations sup-
ply their own power from motor generator sets.
When the antenna turned into the wind, the driving
motors required so much power that they took the
radar off the air. The new hydraulic system uses an
accumulator which can store power. By calling upon
this power when the antenna turns into the wind,
the peak power requirement is reduced by 75%.
The accumulator also recovers power when the an-
tenna is turning with the wind. This reduces the
normal power requirement by 15%.

HIGH SPEED PRINTER-PLOTTER that translates
the output of an electronic computer into printed
records as fast as the computer will calculate has
been developed for Army Ordnance by Burroughs
Corp. Reportedly the first read-out device to match
the speed of a computer the unit is known as BEPOC
(Burroughs Electrographic Printer-Plotter for Ord-
nance Computing).

NEW DUTCH RADIO is powered by a kerosene
lamp. The transistorized loudspeaker set operates
on 40 ma. at 1.9 v. Power is obtained from a hollow
spiral of 192 Chromel-constantan thermocouples
placed over the chimney of a kerosene lamp. Overall
amplification is 125 db, giving satisfactory operation
in most civilized areas. Maximum potential of the
thermopile is 2.2 v, and maximum power is 242 mw.
at1.1v.

ELECTROLUMINESCENCE

Dr. Erwin F. Lowry, manager of fluorescent engineering for Sylvania’s

Lighting Division, demonstrates a glowing 4-in.-sq. lamp of porcelain-

ized steel and ceramic coating, latest high intensity developmental
model of Sylvania's Panelescent lamp.
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Analyzing current developments and trends throughout the electronic

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

NOVEL PHOTOCELL developed by RCA senses
with a high degree of accuracy both direction and
intensity of a light source. Approximately the size
of a pencil eraser it reportedly performs many
functions which have been handled previously only
with as many as four separate conventional photo-
cells. Among the applications foreseen for the new
cell: guiding missiles by sunlight, spotting flashes
of artillery and enabling blind telephone operators
to find plug-in positions on a switchboard.

TRANSISTOR PRICES continue to fall. Latest is
the announcement by Texas Instruments of a 50%
cut in the price of the VHF transistor which they
introduced 10 months ago. The transistor has an
oscillating frequency more than 250 MC, opening
the door to transistorized TV receivers.

GOVERNMENT OFFICIALS list their main prob-
lems as: 1. reliability of equipment 2. standardi-
zation of parts needed 3. equipment incompletely
engineered when it reaches the field 4. problems of
heat in the equipment in high speed missiles and
aircraft and 5. reluctance of electronics producers
to adopt standardized parts and automation tech-
niques; according to DATA, government research
and development digest.

ENGINEERING OUTLOOK

LOOK FOR more engineering firms to move South,
particularly to Florida. Firms that have already
made the move report that recruiting engineers is
no problem when the attraction of year-round out-
door living is included. Among the firms that have
already set up Florida plants are RCA, General
Electric, Sperry Rand, Minneapolis-Honeywell and
a number of the top aircraft companies. As wage
differentials between various sections of the country
decrease, climate should become an increasingly po-
tent recruiting weapon.

MANAGEMENT CIRCLES are concerned over the
lack of top quality engineering administrators, and
the extreme difficulty in training such men. The
same drive toward specialization that is responsible
for the great progress made in the past decade is
turning out engineers with such narrow interests
that they are poor administrative timber. One in-
dustry spokesman last month flatly predicted that
the lack of such trained personnel will be the chief
obstacle to the industry’s progress within a few
years.

ALL SIGNS POINT to a drastic change in the
methods of classifying engineers. Where duties out-
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side the conventional engineering assignments are
involved, appropriate titles are being coined such as
“Publications engineers” or Engineering Writers”
or “Administrative engineer.” A rumor reaching us
says that one large employer of engineers last month
started a program of re-classifying all engineers
not actually working in the lab or plant to “assis-
tant engineer.”

A TIGHTER REIN on government contractor’s ad-
vertising for engineering personnel was urged last
month by Chairman Davis of the House Civil Ser-
vice Comm. He pointed out that defense cost-plus
contractors working on research and development
are pirating engineers and scientists from other com-
panies and charging up the expense to the govern-
ment. Davis called for action “to stop use of tax
money for excess advertising and other recruiting
practices leading to pirating.”

TESTING NEW INSULATION

Sample lengths of 5 kv power cable with lead sheath and insulated
with Irrathene, GE's new irradiated polyethylene tape, are shown
being given a dielectric power loss test at GE's Wire and Cable High
Voltage Lab, Bridgeport, Conn. The tape protects against corona.
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As We Go To Press...

RCA Bares $6.9 Million
Loss in Color for '56

Brig. Gen. David Sarnoff, board
chairman of RCA, revealed in a
year-end statement that RCA’s net
loss on color in 1956 came to ap-
proximately $6.9 million. However
he forecast “modest” profits on
color sets and color tube during
the second half of 1957 and “sub-
stantial” profits in all branches of
color TV after that.

As of the end of 1956 RCA had
sold and delivered 102,000 21-in.
color sets, the model introduced in
the Fall of 1955. The total factory
billing price for these receivers,
and color picture tubes, color com-
ponents and equipment was ap-
proximately $58 million.

Describing RCA’s plans for the
future, Sarnoff said, “RCA’s goal
for color television in 1957 is to
produce and sell 250,000 color
sets, to double the number of color
programs on the air, to attract
sponsors to the new and produc-
tive medium, and to encourage
others in the industry to enter the
field.

“Barring unforeseen circum-
stances we expect on this volume
to earn, during the second half of
1957, a modest profit on the color
sets and color tubes we sell.
Thereafter, profits from opera-
tions in all branches of color TV
should be substantial.”

USAF Unveils
New Falcon Missile

A new version of the Hughes
Falcon, the GAR-1D, has been an-
nounced. The air-to-air guided
missile can climb at supersonic
speed higher than any other exist-
ing armament of its kind, and is
designed to be carried in quantity
by all-weather jet interceptors
like the Northrop F-89H Scorpion
and the supersonic delta-wing
Convair F-102A.

Approximately six feet long and
six inches in diameter, the new
Falcon weighs less than a man,
has a range of several miles.

Development was in the Hughes
Culver City labs, and manufacture
is in the Tucson, Ariz., plant.

ELECTRONIC INDUSTRIES & Tele-Tech

ELECTRONIC
SATELLITE
Employee at U. S.
Naval Research Lab. in
Washington inserts
electronic circuit pack-
age into earth satel-
lite which will be
launched during the
International Geo -
physical Year — 1957-
58. Satellite will travel
around earth at 19,000
mph after launching
from a three-stage
rocket.

Glass Color TV Tubes

The RCA color TV picture tube
will soon be produced with an all-
glass, as well as metal envelope.
The price will be the same.

The new tube will use the same
design of internal assemblies, in-
cluding the aperture mask and the
3-gun mount. Production of the
all-glass version was made possi-
ble by a unique glass flux which
melts at a relatively low tempera-
ture.

JET AGE TESTING

=

Air Force personnel use the new ‘‘Period
Analyzer” developed by American Machine
and Foundry Corp. for faster, more accurate
analysis of men who have to stand the
stresses of the jet age. Unit analyzes brain
waves to assess alertness level in pilots.
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ARDC to Get New

"Lock-On" Radar Range

Contracts have been awarded to
build a new radar range in the
Mojave desert for use in develop-
ing and testing new “X” aircraft.
The new installation will be used
by Air Research and Development
Command’s Air Force Flight Test
Center and National Advisory
Committee for Aeronautics’ High
Speed Flight Station.

Three permanent and one mo-
bile units will form a highly ac-
curate range extending for over
400 miles from Edwards Air Force
Base.

Reeves Instrument Corp.. a sub-
sidiary of Dynamics Ceorp. of
America, will build the instru-
mentation radars.

Wescon Officers
Named for 1957

’57 Wescon chairman is GE’s
Donald B. Harris, manager of
electron tube research in Palo
Alto. Vice-chairman for exhibits
is Norman H. Moore, of Litton
Industries; vice-chairman for con-
vention activities is Hewlett-
Packard’s B. M. Oliver.

More News On Page 13
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THAT
CERTAIN
MAN

Inquiries are invited
from those qualified as:

ELECTRICAL ENGINEERS
ELECTROMECHANICAL ENGINEERS
o MECHANICAL DESIGN ENGINEERS
o MECHANICAL ENGINEERS

o MATHEMATICIANS

PRYSICISTS

BURROUGHS RESEARCH CENTER NEEDS 6004

Although he’s not a stereotyped
individual, he does have certain
chanacteristics that are common
to many GOOD engineers.

He’'s ambitious, he’s inquisitive,
and if he's still a young man
he’s been out of ccliege only a
few years, has a wife and pos-
sibly one or two children. He
likes his -job and the company
he works for . . . but he’s a little
restless. He knows he is a good
engineer but wants a chance to
prove it. In- many cases, he’s
bogged down with too much
paper work, — not enough
responsibility. Or, perhaps doing
the job of a trained technician.
He needs a change of pace. He
needs creative work to still his
restlessness and prove his
ability. He wants recognition,
and a chance to advance.

If YOU are that “certain man”’,
tell us about yourself and your
aspirations: There are many
challenging openings in our
four research facilities,

Write or-Telephone

'M. E. JENKINS, PLACEMENT MANAGER « PAOLI 4700

For Interview at Your Convenience

BURROUGHS CORPORATION
" Reseanch Ceuder

PAOLI, PA. * On Philadelphia‘’s Main Line Near Historic Valley Forge

Circle 3 on Inquiry Card, Page 97
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HOW TO TEST CORES

You can get your core program off the ground now with the
Burroughs BCT-301. This complete and flexible system for accu-
rately measuring the operating characteristics of tape wound cores
is the result of six years of core research at Burroughs. And with
it, you get the benefit of advanced techniques and procedures
which are now in everyday use at Burroughs, and are accepted

practice among major core manufacturers.

Designed expressly for the individual testing of square loop
cores, the BCT-301 allows precise control over frequency, pattern,
amplitude, and rise time of the core driving signal. Thus, you can
get extremely accurate measurements of the switching time of the
core as well as the amplitude of the output pulse. And the unitized
sections of the BCT-301 can be expanded and modified to meet

new testing requirements as they arise.

Write for additional details on the BCT-301, or request a
demonstration of how this new tool can get your core program

off the ground now.

specifications

core low-noise test mounting iig opplies tight single turn
maunting  l00ops around core for input and output windings. Spe-
iig: cial electrical and mechanical design minimizes pickup
by the secondary as well as other disturbances caused
by oir flux. Adjustable pins accommodate wide range

of bobbin sizes with equal precision.

pattern Provides extreme flexibility in generating pulse potterns
generatar: applied to core, controlling pulse spacing, repetition
rate of cycle, and number of pulses in pattern.

current  Two drivers convert voltages from patiern generator
drivers: into positive and negative constant current pulses used
for driving core. Front panel controls vary current am-
plitude from O to 1.0 ampere; rise time from 0.2 usec. to
1.0 wsec.; pulse duration from 1.0 usec. to 10.0 usec.

calibratar:  Accurately measures currents ond voltages. Permits
measurement of driving current and amplitude of output
voltage with an error of less than 1%. Used with cali-
brated oscilloscope, permits highly accurate readings
of switching time.

pawer .
supply: Provides seven regulated d-c voltages.
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Burroughs Corporation - ELECTRONIC INSTRUMENTS DIVISION, DEPT. D, 1209 VINE STREET, PHILADELPHIA 7, PA.
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Carbon, glass, coating resins, molding powder, copper
wire, and a metal alloy—they’re the only materials
you’d need to make a resistor such as IRC’s famous
Type BT fixed composition resistor. But the real
problem, you’d soon discover, is to make every resistor
just like the ones before it and just like those following
it. That’s where IRC’s exclusive processes pay off.
They give you resistors that “‘test out”’ more alike in
mechanical and electrical characteristics than any
other resistors of their type. That’s why only IRC

resistors make possible unvarying performance of your
own equipment.

The outstanding thing about IRC production proc-
esses is that they provide this uniformity at economi-
cal mass-production rates. For example, over 5 miles
of carbon filament are drawn every day for film type
resistors. And for maximum efficiency and uniformity,
this filament is measured and cut while it’s being pro-
duced. It’s this kind of know-how that makes every
type of IRC resistor your best buy. Send the coupon
today for more facts.



How & provides unique reproducibility

FILM RESISTORS
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WIRE WOUND RESISTORS

IRC wire wound resistors are exceptionally
uniform in their accuracy of adjustment and
in characteristics making for long-term
stability. The main reason is that they are
all automatically machine wound under uni-
form tension and constant temperature and
humidity conditions.

Types BW and PW Low
Power Wire Wound
Resistors

Types PWW and FRW
Power Wire Wound
Resistors

Type WWJ Precision -
WG b e LRI You can see the result of this superior wind-
ing skill in the element of-the Type CL Insu-
lated Choke, for example. Extremely fine '
wire is wound so expertly that the element
cppegors to be one smooth, uninterrupted
surface! This same winding skill also makes
the element of all other IRC wire wound
resistérs::u study in perfection—free from
shorted turns or winding strains.

Type MW Bracket
Mourited Resistors

Type CL Insulated
Wire Wound Chokes

"PH" Series Encapsulated
Precision Resistors

INTERNATIONAL RESISTANCE COMPANY

Dept. 234, 401 N, Broad St., Philadelphia 8, Pa.
In Canada: International Resistance Co., Ltd., Toronto, Licensee

Insulated Composition Resistors
Deposited and Boron Carbon
Precistors ¢ Power Resistors
Voltmeter Multipliers o Ultra HF
and Hi-Voltage Resistors.

WHinawer, the, Gineudt, S

Low Wattage Wire Wounds o

Please send technical bulletins describing [ ] Fixed Compositions
[] Deposited and Boron Carbons [] High Frequency Types [] High
Voltage Types [] Low Power Wire Wounds [] Power Wire Wounds
[] Precision Wire Wounds [ | Insulated Chokes [] Resistance Strips

Resistance Strips and Discs and Discs.
Selenium Rectiflers and Diodes
e Hermetic Sealing Terminals » NAME,
Insulated Chokes » Precision Wire
COMPANY.

Wounds. HYCOR, Division of International Resistance Co.,

Sylmar, Los Angeles County, California ADDRESS

Subsidiaries:
Circuit Instruments Inc., St. Petersburg, Florida ary. STATE

Hycor Company, Inc,, Yego Bojo, Puerto Rico



Experience has shown that connector problems fall into three main classes
—(1) Selection of the most suitable connector from those cataloged —
(2) Modification of an existing type or the use of a non-cataloged

"special”—or, (3) Design and use of a new type or series.

MINIATURES AND SUB-MINIATURES

THREE POPULAR MINIATURES

The first problem may best be met by the use of Cannon Electric Condensed
Catalogs (ICC and RJC]J plus the Plug Guide (CPG) and the small 8-page Guide
which are keys to the various engineering bulletins on such types as AN (MIL Speci-
fication), Miniature, Rack/Panel/Chassis, Audio, etc. If modifications are required, con-
sult your local Cannon Representative who in conjunction with factory sales engineers, con-
stantly is making adaptations to fit special needs. New designs are always being considered,
designed, and developed by Cannon Electric. For those whose requirements are “off-trail,” a
“Connector Requirements Sheet,” fully filled in, will save time and effort in arriving at a suitcble
design, We will gladly send this sheet upon request, plus the new Miniature Bulletin, or the other bulletins.

Please Refer to Dept. 201

CANNONIPIUGS

CANNON ELECTRIC CO. 3208 KHUMBOLDT ST., LOS ANGELES 31, CALIFORNIA
WORLD’S LARGEST EXCLUSIVE MANUFACTURER OF ELECTRIC CONNECTORS FOR INDUSTRY



RECEIVERS

ELECTRICAL MANUFACTURING INDUSTRY

ELECTRICAL PRODUCTS 1954 1955 1956 1957 Est.
Appliances $ 4,145.1 $ 4,675.8 $ 4,800.0 $ 5,150.0
llluminating Equip. 670.7 737.8 830.0 ?913.0
Signal & Communication

Equip. 1,083.7 1,260.0 1,260.0 1,450.0
Industrial Apparatus 2,120.5 2432.6 2919.0 3,210.0
Building Equip. & Supplies 491.7 590.1 680.0 730.0
Insulating Materials 2674 334.2 401.0 440.0
Insulated Wire & Cable 1,140.7 1,483.0 1,925.0 2,020.0
Generation, Transmission

and Distribution Equip. 1,768.3 1,630.0 1,800.0 2,070.0
Other Electrical Products 4,037.0 44410 5,000.0 5,500.0
Total Electrical

Manufacturing Industry $15,695.1 $17,684.5 $19,615.0 $21,483.0

(Data in Millions of Dollars. Includes Exports and Interplant Transfers.)

NEMA Statistical Department

ELECTRONICS for 1957

Receiving tube volume should be about
$400 million. Approximately $100 million
will be in military and industrial types and
$300 million for commercial receiving tubes.
A 10% increase in power tubes is ex-
pected.

TV picture tube production is anticipated
to reach 14 million with 6.8 million being
for replacement.

Semiconductor sales should more than
double the 1956 volume, soaring to between
$65 and $70 million in 1957.

—1. B. Davis, Gen. Mgr., General Electric Co.

STATION NOTES

60,000 stations aid water transportation.
52.000 stations utilized by air transportation.
30,000 stations for land transportation.
32,000 stations serve industry.
21,000 stations required for public protec-
tion.
2,500 stations used by common carriers.
154,000 stations opera'fed by amateurs.
4,500 stations for broadcast.
386,000 transmitters used for public safety.
275.000 transmitters utilized by industry.
251,000 transmitters are operated by land
transportation services.
—G. C. McConnaughey, Chairman, FCC

GOVERNMENT ELECTRONIC CONTRACT AWARDS

This list classifies and gives the value of electronic equipment selected from
contracts awarded by government procurement agencies in Dec., 1956.

Amplifiers 8,340,746
Amplifiers, Audio 363,201
Amplifiers, R. F. 277,711
Amplifiers, Servo 40,673
Analyzers 30,939
Antennas & Components 114,615
Antenna Towers 672,021
Attenuators 25,509
Batteries, Dry 148,782
Batteries, Storage 648,029
Cable Assemblies 124,431
Capacitors 25,301
Coils 49,964
Communications Equip., Scatter 279,866
Computers & Accessories 189,789
Converters, Frequency 111,447
Electronic Equip., Misc. 4,966,332
Filters 109,459

ELECTRONIC INDUSTRIES & Tele-Tech

Fire Control Equip.
Generators, Signal
Indicators

Insulators

Kits, Modification

Kits, Radar Modification
Magnetron Repairs

Meters

Meters, Frequency

Meters, Watt
Oscitlographs

Oscilloscopes & Accessories
Power Supplies

Radar Equipment

Radio Receivers

Radio Receiver-Transmitters
Recorders & Accessorics
Rectifiers, Metallic

February 1957

920,473
303,066
62,073
63,667
58,880
59,330
33,300
66,663
1,608,182
66,331
27,342
2,132,288
253,864
1,396,953
58,548
16,190,450
147,019
81,648

Relays 79,527
Relays, Solencid 39411
Resistors 27923
Sonar Equipment 808,800
Spare Parts 511,287
Switches 229.219
Telephone Terminals 2,741,230
Teletype Equipment 70,236
Testers 1,038,198
Test Equipment Repairs 300,000
Test Sets 279,505
Test Sets, Radar 769,840
Test Sets, Radio 132,650
Testers, Tube 1,212,510
Tubes, Electron 2,742,818
Wire & Cable 704,972
Wiresonde Sets 304,796
X-ray Machines 105,450
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SUBMINIATURE

FILTERS

@ for I.F. amplifiers,
printed circuit use

@ temperature
compensated 10 .15%
from —55°C to
-+85°C

@ for operations above
1 mec

® dimensions:
13/16” x 2-1/2" x 27
high

ENCAPSULATED

TOROIDS

® hermetically sealed

® high Q

@ center-mounting
permits stacking

® complete range of
sizes and types

® dimensions:
21/32” x 3/8"

TOM THUMB

TELEMETERING

FILTERS

@ miniaturized for
guided missiles

@ high temperature
stability

@ designed to withstand
shock and vibration

@ hermetically sealed
—wt. 1.5 oz.

@ dimensions: 45/64” x
45/64” x 2" high

s

Adiusleraid
Y91 AY

Lunne ' A (o

SUBMINIATURE

ADJUSTORODS

@precise continuous
adjustment of
inductance over a
10% range

@ no external control
current needed

@ hermetically sealed

@ low cost—wt. .83 oz.

@ dimensions: 45/64”
X 45/64” x 3/4” high
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you’re all set to roll...

eee with a toroid, filter or related network by Burnell,

For Burnell specializes in these components; in manufacturing them and in deliver-
ing them on schedule — at competitive prices.

Today Burnell makes toroids, and the filters of which they are the basic components,
small enough to meet a multitude of new purposes. .. in aireraft and guided missiles
... in receivers, carrier and telemetering systems.

Very likely we already have the answer to your network needs among our extensive
files. If not, we can swiftly find that answer for you. Try us and see.

844/1»%6[[ & 80-., Ine.

El-27
first in toroids, filters and related networks

45 WARBURTON AVENUE, YONKERS 2, N.Y.  TELEPHONE: YOnkers 5-6800
PACIFIC DIVISION: 720 MISSION STREET, SOUTH PASADENA, CALIFORNIA  TELETYPE: PASADENA 7578
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As We Go To Press . ..

John L. Burns New
President of RCA

John L. Burns, 48-year-old man-
agement consultant, has been
named to succeed Frank M. Fol-
som as president of R.C.A. Mr.
Folsom, who is scheduled to retire
in two years, becomes chairman of
the executive committee of RCA.

Mr. Burns has a varied back-
ground. His education includes
master’s and doctor’s degrees in
metallurgy from Harvard Univer-
sity. After a number of years with
Republic Steel he joined the firm
of Booz, Allen and Hamilton, one
of the country’s top management
consulting firms. In his fifteen
vears in the management consult-
ing field he set up management
policies for hundreds of private
corporations, including the Radio
Corp. of America.

General Sarnoff, in announcing
the election of Mr. Burns, said:
“Mr. Burns is no newcomer to
R.C.A. He has been associated
with our activities for ten years.
He has worked closely with us in
our periodic review of the com-
pany’s objectives, policies, organ-
ization planning and our business
programs and operations. All our
executives are enthusiastic about
working with him.”

Control Engineering
Neglected in U. S.

Comments by a group of Rus-
sian instrumentation specialists at
an informal meeting in Germany
indicate that the U. S. is falling
far behind the USSR in the instru-
mentation control field.

David M. Boyd, Jr., of Universal
0Oil Products Co., Des Plaines, Ill.,
reports that Russian educators
told him that the USSR is gradu-
ating 5,000 control engineers an-
nually—about 10 times the num-
ber trained in U. S. colleges.

“The difference here in the U. S.
is that there are no degree-carry-
ing courses in instrumentation,”
Boyd points out. “In fact, when we
are trying to hire an instrument
man, we look for a chemical engi-
neer whose hobby, for instance, is
operating a ham radio station.”

More News on Page 16
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ELECTRONIC SHORTS

P The increasing demand of government agencies for reliable tubes under
extremes of shock, vibration, and temperature is effectively reducing
the overall capacity of electron tube manufacturers to meet emergency
mobilization needs. More stringent requirements require greater manu-
facturing care, more extensive testing. The Receiving Tube Industry
Advisory Committee has suggested greater uniformity in specifications
used by government agencies as a partial cure. The committee amso asks
for a constant check on availability of essential materials such as nickel,
tantalum, tungsten, and ceramics.

P The new four-wire switching system developed by Automatic Electric
for long distance telephone circuits shows improved stability and freedom
from echo in comparison with two-wire switching. In addition, it elimi-
nates the need for hybrid circuits in local connecting trunks. First
installation of the new system was in the 21,000 phone New Westminster

exchange of British Columbia Telephone Co.

P Boeing will equip 860 military airborne cargo-carriers and aerial tankers
with $914,000 worth of Consolidated Electrodynamics aircraft engine
vibration-monitoring systems. The vibration pickup unit, mounted on
the engine, is insensitive to air turbulence and shocks normally encountered
during takeoff and landing, but senses any unusual engine vibration.

P 22.4% of all TV sets were built before 1953, and nearly 13% (5,295,000
sets) were built before 1950. Owners of these sets are seen as excellent
prospects for new sets in 1957. A strong shift to portable TV, similar
to the swing away from console radios 20 years ago, will probably have
similar results, with larger sales volume more than compensating for
lower price and profit margin.

P A new atomic frontier has been opened by the neutron diffraction tech-
nique announced by Westinghouse Radiation and Nucleonics Lab. The
new technique photographs crystal diffraction patterns of metals and
organic crystals not suitable for X-ray diffraction techniques.

) Automation of both military and commercial production is being
jeopardized by duplication of scientific effort and breakdown of technical
communications, according to an analysis of Daystrom president Thomas
Roy Jones. Mr. Jones has proposed to Rep. Wright Patman’s automation
subcommittee that a joint military-civilian organization be established
to disseminate accumulated scientific knowledge in instrumentation and
automation.

P The largest backlog of government orders in the history of Raytheon
Manufacturing Co. is reported for the end of 1956. The total exceeds
$245 million—more than 2Y%; times the backlog at the end of 1955.

P The Bell Labs plan to construct a new reactor at their Whippany, N. J.
laboratories. The new reactor will facilitate the increasing use of neutrons
for solid state studies and the use of radioactive isotopes in other
research. One important series of studies will seek better understanding
of transistors by investigating the effects of neutron bombardment on
transistors.

P GE is making a strong bid for the trucking communications market. A
new field force, specially trained in motor carrier applications has been
established. GE’s mobile communications sales manager James D. Helm
sees tremendous growth potential in the motor carrier field due to the
increased operational efficiency possible with proper communications.

b A new airborne ATC transponder beacon, the RCA AVQ-60 will provide
automatic identification of air traffic for ground air traffic control centers.
The 25-nound unit has a receiving and transmitting range of over 200
miles. Unique features include a beam switching tube for coding opera-
tions; sub-assemblied r-f, i-f and video amp.. decoder, coder, and modula-
tor power supply; and extensive use of printed wiring and silicon diodes.

February 1957
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another example of exciting work at los alamos...

PREPARATION OF Rala SOURCES

Since 1944 the Los Alamos Scientific Laboratory has pioneered in the
study of the effects of intense radiation on chemical, biological and
radiographic systems. Among energy sources for such experimentation
are extremely small, high-intensity gamma ray emitters containing
radioactive lanthanum-140. Known as Rala, these sources range up to
10,000 curies (370 million million disintegrations per second, equivalent
to several times the known amount of the world’s extracted radium).

Obviously, preparation of RaLa sources is done entirely with remote-
handling equipment largely controlled with pushbuttons and actuated
through servo-mechanisms. Design and much of the fabrication of the
handling apparatus are also Los Alamos accomplishments and the
Laboratory facility is one of the most highly developed in the United States.

Scientists and engineers interested in these or other projects at
Los Alamos Scientific Laboratory are invited to write to:

Director of Scientific Personnel
Division 1705 ™

Halamos B

sclentific laboratory |

/ OF THE UNIVERSITY OF CALIFORNIA B \ 1
> LOS ALAMOS, NEW MEXICO

i

Operator at the control console of the
Rala processing laboratory. The appara-
tus shown at the right is seen through
the periscope.

ELECTRONIC INDUSTRIES & Tele-Tech . February 1957



The apparatus to the left is used for precise
alignment of the filtering assembly used in hot
cells for RaLa processing. When in actual use
it is operated by remote control.

Los Alamos Scientific Laboratory is @
non-civil service operation of the
University of California for the U. S.

Atomic Energy Commission.

This drawing shows the remotely con-
trolled equipment for chemical separa-
tion, filtering, drying, pelleting, and
jacketing of RaLa sources. Up to
100,000 curies can be handled.

ELECTRONIC !NDUSTRIES & Tele-Tech . February 1957 Circle 8 on Inquiry Card, Page 97




As We Go To Press . ..

New Computer
For"Vanguard" Project

The “coasting -time computer”
that will control the injection of
the “Vanguard” satellite into its
orbit around the earth at precisely
the right moment has been de-
veloped by Air Associates, under
a sub-contract from the Glenn L.
Martin Co.

The new computer will gather
flight data during the first stage
and thrust period of the second
stage of the launching procedure.
From this data it will compute the
correct coasting time between the
end of the thrust period and
the jettisoning of the second stage
section and firing of the third
stage. The third stage provides
the additional speed required for
injection of the satellite into its
earth-circling orbit.

The computer was developed by
a team of ten scientists, under the
direction of Dr. Wolfgang Harries
and Dr. Irving Bogner.

Alaska Submarine
Telephone Cable

A new underwater telephone
cable system stretching some 1,250
miles from Port Angeles, Wash,,
to Skagway, Alasaka, has just
been opened. The new link is a
joint project of U. S. Army Signal
Corps and the Bell Telephone Sys-
tem. It took over two years to
build, and can carry 36 conversa-
tions at one time. The system
doubles existing radiotelephone
and land line facilities between
the States and Alaska. Total cost
was $20,000,000.

QUIET PLACE

This special anechoic room was recently com-
pleted at NBS by the Eckel Corp. Room was
constructed for sound studies.
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Coming Events

A listing of meetings, conferences, shows, etc., occurring during
the period February into March, that are of
special interest to electronic engineers

Feb. 4-6: Establishment and Ap-
praisal of the Management Develop-
ment Program (Pt. 1), Sponsored
by American Management Assoc.;
at the Sheraton-Astor Hotel, New
York.

Feb. 4-8: Western Winter Radio-TV
& Appliance Market; at the Western
Merchandise Mart, San Francisco,
Calif.

Feb. 4-8: Committee Week, sponsored
by the ASTM; at the Ben Franklin
Hotel, Philadelphia.

Feb. 5-7: 12th SPI Reinforced Plas-
tics Division Conference, sponsored
by The Society of the Plasties In-
dustry; at the Edgewater Beach
Hotel, Chicago.

Feb. 7: Annual Mid-Winter Aircraft
Instrumentation Symposium, spon-
sored by the ISA; at the Garden
City Hotel, New York.

Feb. 7: Operations Research Sym-
posium, sponsored by the IRE Prof.
Grp. on Engineering Management
and SIAM; at the University Mu-
seum, Univ. of Pa., Philadelphia.

Feb. 7-8: Special Conference on Nu-
cleonics in Industry, sponsored by
the American Management Associ-
ation; at the Hotel Statler, New
York.

Feb. 7-8: West Coast Audio Conven-
tion, sponsored by the Audio En-
gineering Socjety; at the Ambas-
sador Hotel, Los Angeles.

Feb. 12-14: Electrical Trade Confer-
ence & Exposition; at Washington,
D. C.

Feb. 14: Symposium on Recording of
Heart Sounds, sponsored by the
IRE & Univ. of Buffalo; at Buffalo,
N. Y.

Feb. 14-15: Transistor & Solid State
Circuits Conference, sponsored by
IRE, AIEE and Univ. of Pa.; at the
Univ, of Pa., Philadelphia.

Feb. 15-16: Cleveland Electronics Con-
ference, sponsored by IRE; at the
Masonie Auditorium, Cleveland,
Ohio.

Feb. 18-21: Annual National Confer-
ence, sponsored by The Society of
the Plastics Industry; at the Bilt-
more Hotel, Los Angeles.

Feb. 19: 13th Annual Quality Control
Clinie, sponsored by the Rochester
Society for Quality Control; at the
War Memorial, Rochester, N. Y.

Feb. 19-20: Special Meeting in Prep-
aration for FCC’s April Hearings,
snonsored by the Operational Fixed
Microwave Council; at Washington,
D. C.

Feb. 25-27: Special Conference on
Electronics in Action, sponsored by
the American Management Associa-
tion; at 1515 Broadway, New York.

Feb. 26-27: 3rd Conference on Radio-
Interference Reduction, sponsored
by Armour Research Foundation; at
Chicago, Ill.

Feb. 26-28: Joint Military-Industrial
Guided Missile Electronic Test In-
strument Symposium; at the Red-
stone Arsenal, Huntsville, Ala.

Feb. 26-28: Western Joint Computer
Conference, sponsored by the IRE,
AlEE and ACM; at the Statler
Hotel, Los Angeles.

Feb. 27-28: Symposium on Nuclear
Radiation Effects on Semiconductor
Devices and Materials, sponsored
by the Advisory Group on Electron
Tubes; at Western Union Audi-
torium, 60 Hudson St., New York.

Mar. 6-8: Techniques of Supervisory
Training (Pt. 1), sponsored by the
American Management Assoclation;
at the Sheraton-Astor Hotel, New
York.

Mar. 11-13: Establishment and Ap-
praisal of the Management De-
velopment Program (Pt. 2), spon-
sored by the American Management
Association; at the Sheraton-Astor
Hotel, New York.

Mar. 11-13: Convention, sponsored by
NEMA; at Edgewater Beach Hotel,
Chicago.

Mar. 11-15: The 1957 Nuclear Con-
gress includes: 2nd Nuclear En-
gineering & Science Congress, spon-
sored by Engineers Joint Council:
5th Atomic Energy in Industry
Conference, sponsored by NICB:
International Atomic Exposition.
sponsored by AICE, AIMMPE,
ASME and AIEE; 5th Hot Labora-
tories & Equipment Conference,
sponsored by the Hot Labs. Com-
mittee; all events in Convention
Hall, Philadelphia.

Mar. 18-21: IRE National Convention,
sponsored by all Professional
Groups of IRE; at the Waldorf-
Astoria and Coliseum, New York.

Mar. 21-23: National Symposium on
Telemetry, IRE Telemetry & Re-
mote Control Grp.; at Philadelphia,
Pa.

Abbreviations:

ACM: Assn. for Computing Machinery
AICE: American Inst. of Chemiecal Engrs.
AIEE: American Inst. of Electrical Engrs.
AIMMPE: American Inst. of Mining, Metal-
lurgical & Petroleum Engineers
ASME: American Soc. of Mechanical Engrs.
ASTE: American Society of Tool Engineers
ASTM: American Society for Testing Materials
TAS: Inst. of Aeronautical Sciences
IMS: Industrial Management Society
IRE: Institute of Radio Engineers
ISA: Instrument Society of America
NARTB: National Assn. of Radio & TV
Broadcasters
NEMA: Electrical
Assoc.
NICB: National Industrial Conference Board
SIAM: Society of Industrial and Applied
Mathematies

National Manufacturers

ELECTRONIC INDUSTRIES & Tele-Tech .
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Havmg your \\Q
ups *

and downs?

... if they involve Deposited Carbon Resistors

DALOHM has the answer!

All Dalohm products are carefully designed and You Can Depend On
skillfully made to assure you of supreme quality and ol p
dependability, plus the widest versatility of application.

Outstanding examples of the Dalohm line are these
deposited carbon resistors, made for accurate
performance where carbon composition resistors are not
suited or wire wound resistors too expensive.

TYPE DC

Essentially the same as type DC except hermetically
sealed in a non-hydroscopic ceramic envelope to pro-
vide ahsolute protection against thermal shock, salt
water immersion and humidity.

Write for Bulletin R-27A

Pure crystalline car-
bon film bonded on
ceramic rods of special
material; provide precision

resistance values, low voltage
cocfficient, low capacitive and in-

ductive characteristics in high fre-
quency applications, extremely high
stability and economy

¢ Resistance ranges from 10 ohms to 50
megohms
e Tolerance 1%, or higher as specified

For extremely high resistance where maximum
stability is a prime factor in high voltage applications.

« Five wattages— Vs, Vo, Vs, 1 and 2; eight Powered at 5 watts; high voltage up to 20,000 VDC:
physical sizes resistance range 1 megohm to 200 megohms: tolerance
B - 4
19, or up to 107 on request.

Write for Bulletin R-24A Write for Bulletin R-28

Lo )
3 2 You are invited to write for the complete catalog of Dalohm )
% i precision resistors, potentiometers and.collet-fitting knobs.

i JUST L 3
: 3 If none of our spandard line fills your need, our staff of able e
ASK ¥ engineers and skilled craftsmen, equipped with the most modern |

lf t  equipment, is ready to help solve your problem in the realm of {

US g development, engineering, design and production. ;

*"’, Just outline your specific situation. i

|

DAI_E P RO D U CTS’ I n C e InCanada: Charles W. Pointon, Ltd.  ® Export Dept: Pan-Mar Corp.

6 Alcina Ave. 1270 Broadway
1304 28th Avenue Columbus, Nebraska, U.S.A, Toronto, Ont. New York 1, N. Y.
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NEW/--- IMPROVED!

L
TORKRITE

Your answer for smooth torque without stripping!
NEW TORKRITE tubing is now scientifically brushed and

lubricated to give that extra protection which ensures
better performance.

IMPROVED TORKRITE is internally threaded and
embossed to provide a smooth and constant torque
action, engineered to meet every requirement.

ONLY TORKRITE COIL FORMS have these NEW

built-in qualities.

* * *

Write for our latest brochure showing complefe
line of CLEVELITE* Phenolic tubing.

Visit our Exhibit #2317, Radio Engineering Show
Coliseum, New York City—March 18.21

*Reg. U. S. Pat. Off.
THE

CLEVELAND CONTAINER

COMPANY
6201 BARBERTON AVE. CLEVELAND 2, OHI0
PLANTS AND SALES OFFICES:
CHICAGO  DETROIT « MEMPHIS » PLYMOUTH, WIS. « OGDENSBURG, N.Y. + AMESBURG, N.J. « LOS ANGELES

ABRASIVE DIVISION ot CLEVELAND, OHIO
Clevaland Conlainer Canada, Lid., Prescott and Toronto, Ont.

Representatives:
MEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. f
BEW ENGLAND:  R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. /
CHICAGO AREA:  PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICACO
WEST COAST: V. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES
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Books

Radio Telemetry, 2nd Ed.

By Myron H. Nichols & Lawrence L. Rauch. Pub-
lished 1956 by John Wiley & Sons, Inc., 440
;ozu%h Ave., New York 16, 474 pages. Price
12.00.

This book gathers for the first time
the basic theory and a cross-section
of current practice in measurement
and communication in radio telemetry
which hitherto have been widely scat-
tered and uncorrelated. In addition, it
includes original contributions by the
authors, based on their experience
gained in telemetering research and
development.

Although some of the material ap-
peared in the first edition—a limited
offset printing for the USAF—the
book is essentially a new work because
of its comprehensive coverage. It con-
tains both practical and theoretical
considerations involved in the design
and development of new equipment.
It also discusses better planning for
the utilization of available equipment.

The authors present a thorough
background in environmental errors
and inherent errors, frequency and
time domain analysis, modulation and
multiplexing, minimum signal
strengths and thresholds, sampled
data smoothing, and interpolation. On
the basis of this background, they
analyze existing telemetry practices
and equipment and compare them in
terms of minimum required signal
strength, cross-talk, susceptability to
environmental errors and information
efficiency.

Electronic Computers, Principles
and Applications

By T. E. Ivadll. Published 1956 by Philosophical
Library Inc., 15 E. 40th St., New York 16. 175
pages. Price $10.00.

A non-mathematical introduction to
the principles and applications of com-
puters employing tubes and other
electronic devices, primarily written
for engineers and students with a
knowledge of electricity or electronics,
but also suitable for business execu-
tives. The treatment has been made as
general as possible in order to give a
broad background picture of the whole
field of computing, from which the
reader can pass on to more advanced
and specialized studies.

Both digital and analog computers
are covered, and comparisons are made
between the two types. The bulk of
the book is devoted to describing their
circuitry and construction, while their
rapidly developing applications in in-
dustry, commerce, and science are also
outlined.

Here considerable emphasis is
placed on the application to “automa-
tion” techniques in industry, and alse
on the use of analog computers as
simulators of control systems. In the
final chapter, the future evolution of
computers is discussed.

(Continued on page 22)
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PROGRESS

FIRST
silicon

NAVY
SPECS

For reliability under extreme conditions. ..
design with TI's military silicon transistors. ..
built to give you high gain in small signal appli-
cations at temperatures up to 150°C. Made to
the stringent requirements of MIL-T-19112A
(SHIPS), MIL-T-19502 (SHIPS), and MIL-T-
19504 (SHIPS) — these welded case, grown junc-
tion devices furnish the tremendous savings in
weight, space, and power you expect from tran-

REPORT ON

. ‘i:,
3
,i

MILITARY

|

|

5
i
|

:

J T )

sistorization ... plus close parameter control
that permits you to design your circuits with
confidence.

All 20 Texas Instruments silicon transistor types
have proved themselves in military use. First and
largest producer of silicon transistors, TI is the
country’s major supplier of high temperature
transistors to industry for use in military and
commercial equipment.

degradation rate tests for TI's USN-2N117, USN-2N118, and USN-2N119

TRANSISTORS

test condition duration end point at 25°C
lead fatigue three 90-degree arcs —_— no broken leads
vibration 100 to 1000 cps at 10 G 3 cycles, each x, y, and z planew ( leo =2 A maximum at SV

vibration fatigue

shock 40 G, 11 milliseconds 3 shocks, each x, y, and z plane L
temperature cycle —55°C to +150°C 10 cycles ﬁ
moisture resistance MIL-STD-202 240 hours
life, intermittent operation P.= 150 mW, V¢ = 30V 1000 hours, accumulated

operating time L
life, storage 150° C, ambient 1000 hours y
salt spray MIL-STD-202 50 hours

60 cps at 10 G

32 hours, each x, y, and z plane

hob = 2 mhos maximum

hep = —0.88 minimum
(USN-2N117)

hp = —0.94 minimum
(USN-2N118)

hsp = —0.97 minimum
(USN-2N119)

no mechanical defects
interfering with operation

LOOK TO TI FOR: SILICON HF, MEDIUM POWER, POWER, AND SMALL SIGNAL TRANSISTORS
SILICON DIODES AND RECTIFIERS * GERMANIUM VHF, POWER, RADIO, AND GENERAL PURPOSE TRANSISTORS

pioneer producer of

TEXAS INSTRUMENTS

ELECTRONIC INDUSTRIES & Tele-Tech J

silicon transistors

February 1957

6000 LEMMON AVENUE

INCORPORATED

DALLAS 9. TEXAS
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FOR INDUSTRIAL ELECTRONIC APPLICATIONS

With this new development, you get all the advan-
tages of the well-known Allen-Bradley Type J unit,
but in a 5.watt rating. The Type H variable solid
molded composition resistor is ideal for laboratory
or industrial applications where reliability, velvet
smooth control, and long life without resistance
change are important. The dual track in the Type H
control eliminates all moving metal-to-metal elec-
trical contacts, making it outstanding for its low
“noise” characteristics, both initially and after long
use. The Type H control varies only insignificantly
under changing temperature and humidity condi-
tions. Its operating life is far in excess of 100,000
cycles, with no appreciable change in resistance.
Youw’ll have many applications for this new
Allen-Bradley quality control. Try it!

Allen-Bradley Co.
1342 S. Second St., Milwaukee 4, Wis.
In Canada—Allen-Bradley Canada Ltd., Galt, Ont.

NEW 1vee
5-WATT

molded composition

VARIABLE
RESISTOR

OTHER ALLEN-BRADLEY
VARIABLE RESISTORS

FOR PRINTED CIRCUITS
Type F, 14 -watt variable
~ resistor (Y4-inch diam).
" Similar to Type G, below.
Slotted screwdriver shaft.

NEW DUAL TRACK
MOLDED ELEMENT

GIVES LONGER LIFE
...LESS NOISE

The new Type H control

has two solid molded \
tracks—the resistance }
element, and a

collector ring—

bridged by double 4
carbon brushes. /
This dual track

assures “‘quiet”
in the control
and—if anything,
it improves

FOR SUBMINIATURE
ASSEMBLIES

Type G, Y5 -watt variable
resistor (Y4-inch diam).
Plain or lock-type bushing;
plain or slotted shaft.

E Available with switch. %«

FLAT, COMPACT DESIGN

with use! Type T, Vo-watt variable
resistor (1-inch diam).
Supplied for hand or
* screwdriver adjustment,
FOR RADIO
AND ELECTRONIC USE

Type J, variable resistor, rated
2 watts at 70 C. Can be furnished
with regular or extended shaft.
Dual and triple units can be
furnished.
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bigger things
in smaller

pﬂ‘kﬂges coe

</ 7 7/
’ Type ML-18
Range: 5.0 me¢ — 150 mc

Wire pin diameter: .017 == .001
Wire pin length: 1.500 = .062
R Y S | A L S Fixed pin diameter: .040 * .002
Fixed pin length: .234 == .030
pack king-size performance
in finger-tip space

“Make it smaller — and make it BETTER!” Miniaturization
is a military necessity and an industrial
demand for all electronics equipment.

Midland meets it with frequency control crystals of Lilliputian
proportions and titanic efficiency. Like their “big brothers”
that made Midland first choice in two-way

communications the world over, Midland miniatures and
sub-miniatures are masterpieces of accuracy, stability

and uniformity — everything you want in a crystal —
guaranteed by Midland’s Critical Quality Control.

Have a special crystal problem? Whether it’s in miniaturized
or conventional application, our engineering staff is ready
to help (including development and production of

crystals tailored to your individual requirements.) Get Whatever your crystal
in touch with us. need, conventional or

highty specialized, when
it has to be exactly right,
contact . ..

%'a’ti! 2] MANUFACTURING COMPANY, INC.

3155 Fiberglas Road e Kansas City, Kansas
WORLD’S LARGEST PRODUCERS OF QUARTZ CRYSTALS
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TEFLON TAPE

[ N N ) now
cementable

suggests a

multitude of uses

B Now, “the material that sticks to nothing” can be cemented to
anything (metal, glass, wood, plastics, etc.) with ordinary commer-
cial adhesives (including the pressure-sensitive). Pull test approxi-
mately 45 lbs.

This new, treated tape (down to 5 mil. thickness) offers the oppor-
tunity for inexpensive, thin-section applications of tkis material for
many services where *TEFLON’s unusual dielectric properties, zero
water absorption, broad service temperature range (—110° to 500°F)
and chemical inertness are desired.

Cementable TEFLON Tape, 5 mil. to 60 mil. in thickness is avail-
able in continuous rolls up to 12 in. wide. Sheets are also available
Yg-in. thick in sizes to 24 x 24 in.; }-in. thick in sizes to 48 x 48 in.

Now—if the problem says **TEFLON’’, price ceases to be a factor.

Specify Cementable TEFLON Tape.
*du Pont Trademark

UNITED STATES GASKET CO.

CAMDEN 1, NEW JERSEY

Circle 14 on Inquiry Card, Page 97

Books

(Continued from page 18)

Philco Handbook of Tubes and

Semiconductors

Published 1956 by Philco Corporation, 18th &
sCzool.lorflc:md Sts., Phila. 40, Pa. 207 pages, price

The characteristics of over 1950
tubes and semiconductors are pre-
sented in this manual. The first sec-
tion deals with servicing and mainte-
nance, and includes service hints
normally acquired only with experi-
ence. The next two sections contain
the tube base diagrams. Section four
lists conventional tubes and their
ruggedized equivalents, and points
out differences between them. The
fifth section contains the tube charac-
teristic charts for receiving, trans-
mitting, and special-purpose tubes.
The final section contains informa-
tion on semiconductor devices—cover-
ing approximately 450 crystal diodes,
microwave crystal diodes, and tran-
sistors.

Mechanical Design for Electronic
Production

By John M. Carroll. Published 1956 by McGraw-
Hill Book Co., Inc., 330 W. 42nd St., New York
36. 367 pages. Price $6.50.

The book covers mechanical layout,
sheet-metal work, machining, electric
and magnetic shielding, resins and
other sealing compounds, mecha-
nisms, and electric motors. Also hand
and mechanized assembly, conven-
tional and dip soldering, conventional
and etched wiring, design of exterior
housings, and nonelectrical accep-
tance tests for military equipment.

Books Received

Analysis of Bistable Multivibrator

Operation

By P. A. Neeteson. Published 1956 by Philips Tech-
nical Library, EINDHOVEN (Holland). 82 pages.
Price $2.15.

Trigonomefry Refresher for

Technical Men

By A. A. Klaf. Published 1956 by Dover Publica-
tions, Inc., 920 Broadway, New York 10. 639
pages. Price $1.95.

Wave Propagation

Published 1956 by John F. Rider Publisher, Inc.,
480 Canal St., New York 13. 747 pages, paper-
bound. Price 90¢.

Radio Yolume 3

By J. D. Tucker & D. Wilkinson. Published 1956 by
The English Universities Press, Ltd., 102, Newgate
St., London, E.C. 1. 258 pages. Price 12 shill-
ings, 6 pence ($1.75).

Profitable Radio Troubleshooting

By W. Marcus & A. Llevy. Published 1956 by
McGraw-Hill Book Co., Inc., 330 W. 42nd St.,
New York 36. 338 poges. Price $4.50.
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A major step forward has been achieved
by uniting Fairchild precision
potentiometers with dynamically
5 balanced and sensitive pressure-sensing
) elements. The result is a line of superior
pressure transducers with potentiometer
outputs and featuring all the
characteristics of precision, reliability
Y gt and quality that are identified with
‘ Fairchild potentiometers. A specially
trained staff of engineers is at your
service to consider problems of
transducer design and manufacture to
meet your specific requirements.

MINIATURE
PRESSURE TRANSDUCERS

Featuring Fairchild ‘ // -
- - - / ’/

accuracy and reliability S /
The TP-200 illustrated is a new and smaller addition to the line ///// 7
of Fairchild Transducers. These components are now available in a T ~ /
wider range of resistances in either linear or functional, ped /
single or dual potentiometer output elements. Measuring only L
approximately 2”7 by 2”, the TP-200 features a single pressure &~ 2 =
sensitive diaphragm element which actuates one or two precision // ) //,,/
potentiometers through dynamically-balanced, stable mechanical linkage. B S g
It features unitized construction for easy assembly, field calibration and // P i///
repair. Variations of size, conformation, and pressure ranges for & L~

measurement of differential, absolute, or gauge pressures are available. -3
For complete information write Fairchild Controls Corp.,
Components Division, Dept. 140-77 E.

EAST COAST WEST COAST
225 Park Avenue 6111 E. Washington Blvd. L
Hicksville, L. 1., N. Y. Los Angeles, Calif.

PRECISION POTENTIOMETERS
and COMPONENTS
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Electronic Industries' News Briefs

Capsule summaries of important happenings in affairs of equipment and component manufacturers

KAHLE ENGINEERING CO. announces the
addition of a new plant on Hudson Avenue,
Union City, N. J. The company's manufactur-
ing shop area will be increased by over 1009%.

SPEER CARBON CO., Saint Marys, Pa.,
has begun construction on a new research and
development laboratory in Niagara Falls, N, Y.
It is scheduled for completion in the fall of
1967.

REEVES INSTRUMENT CORP., a subsidi-
ary of Dynamics Corp. of America, has installed
equipment abroad the U.S.S. Gyatt, the U.S.
Navy’s Guided Missile Destroyer, which com-
bines for the first time a gun-fire control sys-
tem with radar guidance equipment.

SYLVANIA ELECTRIC PRODUCTS, INC.,
has completed transfer of its Radio and Tele-
vision Div., headquarters from Buffalo to their
modern 433,000 sq. ft. TV set plant at Batavia,
N. Y.

RAYTHEON MFG. CO. has formed a new
Electronics Laboratory at Maynard, Mass.,
with primary responsibility to design and de-
velop airborne electronic equipment.

IBM CORP. has announced the control of
its nation wide service bureau operations has
been transferred to a wholly-owned subsidiary
corporation to be known as the Service Bureau
Corp.

NATIONAL BUREAU OF STANDARDS es-
tablished the Dialectric Section, a new unit for
fundamental investigations of the dialectric
properties of matter. The new section will be
headed by Dr. John D. Hoffman.

BRISTOL CoO., Waterbury, Conn., has opened
a new branch factory and warehouse at
Houston, Texas—a move which reflects the
shifting market for automatic controlling, re-
cording, and telemetering instruments.

GENERAL ELECTRIC CO. will convert its
175,000 sq. ft. Buffalo, N. Y., picture tube
plant to the manufacture of transistors early
this year.

BRIDGEPORT THERMOSTAT DIV., ROB-
ERTSHAW-FULTON CONTROLS CO., opened
a modern $2,000,000, 180,000 sq. ft. manufac-
turing plant on a 15-acre site in Milford, Conn.
This more than doubles the size and output
of the installation it replaces.

PENN-UNION ELECTRIC CORP., Erie, Pa.,
has started work on an enlarged test labora-
tory. Completion of the new laboratory is
scheduled for this month.

NRC EQUIPMENT CORP. is the new name
of the Equipment Div. of the National Research
Corp., Newton Highlands, Mass. The change
is consistent with the company’s policy to de-
centralize the management of its operating
subsidiaries.

DIKEWOOD CORP., a subsidiary of Radia-
tion, Inc.,, of Melbourne and Orlando, Fla,,
was incorporated recently in Albuquerque,
N. M. It will serve primarily as a consulting
agency for the electronics industry, with major
emphasis in the fields of guided missiles and
avionies.

THE BART-MESSING CORP., Newark,
N. J., and the PENNSYLVANIA TRANS-
FORMER CO., Cannonburg, Pa., have formu-
lated an agreement to work jointly on the
design and insulation of SEL-REX germanium,
silicon, and selenium rectifiers for large scale
electrochemical and electrometallurgical ap-
plications.

24

ARMED SERVICES ELECTRO-STAND-
ARDS AGENCY (ASESA) have located in the
Watson area (building 2525) of Fort Mon-
mouth, N. J. The mailing address of the agency
remains unchanged.

RONETTE ACOUSTICAL CORP. has ac-
quired the one story building at 190 Earle
Avenue, Lynbrook, N. Y. The 10,000 sq. ft.
plant is now being re-furnished with modern
facilities.

SPERRY GYROSCOPE CO., a division of
Sperry Rand Corp., has been awarded a $6,-
471,402 Air Force contract for radar systems.
The equipment, Sperry’'s APN-59 airborne
radar systems, is believed to be the smallest
and lightest for its size and range.

MEASUREMENTS CORP., Boonton, N. J.,
recently announced that all products of Linear
Eauipment Laboratories, a wholly-owned sub-
sidiary will be marketed through the sub-
stantially larger sales organization of Measure-
ments, Corp.

RADIATION, INC., has constructed a new
instrumentation div. building near Orlando,
Fla., adjacent to Pine Castle AFB. It will add
28,000 sq. ft. to company facilities.

GENERAL PRECISION LABORATORY,
Pleasantville, N. Y., has been awarded a con-
tract for nearly $17,000,000 by the Air Mate-
rial Command, Wright-Patterson AFB, Ohio.
The contract calls for additional quantities of
the GPL developed AN/APN-81 and AN/APN-
80 Doppler navigation systems.

MID-WEST

MOTOROLA, INC., Chicago, has been
awarded a $l-million transistor development
contract by the Signal Corps Supply Agency.
Work on the new contract will be performed
by the Semi-conductor Products Div. in
Phoenix, Ariz.

COMMUNICATIONS ACCESSORIES (CO.,
Hickman Mills, Mo., a suburb of Kansas City,
will move to its newly completed structure in
Lees Summit, Mo., this month. The company
manufactures toroidal components.

BODINE ELECTRIC CO., Chicago, has
opened a new factory located at 2500 West
Bradley Place, Chicago. The new building has
floor space of 148,000 sq. ft. and will permit
the consolidation of all company manufactur-
ing operations under one roof.

MAGNAVOX CO.,, GOVERNMENT AND IN-
DUSTRIAL DIV., announces the awarding of
additional contracts for the completion of the
new Magnavox engineering and office building
to be located in Urbana, 1ll. Occupancy is ex-
pected in June of 1957.

THOMAS A. EDISON CO., INC. share-
holders gave final approval to a plan to merge
with McGraw Electric Co. of Elgin, Ill. The
combined companies will be known as McGraw-
Edison Co.

GODFREY MFG. CO. has been purchased by
W. Stanton Martin. The physical assets have
been moved to 1726 North Orchard St., Chi-
cago 14, Il

BUSSEY RESEARCH LABORATORIES,
INC., Rockford, Ill., has announced the ex-
pansion of facilities for serving manufacturers
in the electrical, electronic, magnetics, and re-
lated fields. Their extensive equipment is
placed at the disposal of organizations of all
sizes.

ELECTRONIC INDUSTRIES & Tele-Tech .

WEST

GERTSCH PRODUCTS, INC., has announced
the beginning of construction for their new
30,000 sq. ft. plant to be located 3211 S. La
Cienega Blvd., Los Angeles, Calif. Occupancy
is expected in May, 1967.

TEXAS INSTRUMENTS, INC., Dallas, has
completed the installation of a new electronic
computer. The high speed device contains
some 3,000 semi-conductor diodes, 2,000 vacuum
tubes and weighs 5300 pounds.

TRANSVAL ENGINEERING CORP., Culver
City, Calif.,, has acquired exclusive manufac-
turing rights of the first cartridge-loaded
magnetic-tape recorder for airborne installa-
tion from General Avionics, Inc., also of
Culver City.

FEDERAL TELECOMMUNICATION LABS
has established a branch Communications Lab-
oratory at 809 San Antonio Road, Palo Alto,
Calif. Director of the new laboratory is W. S.
Chaskin, former manager of carrier develop-
ment at Lenkurt Electric Co.

CBS-HYTRON announced the opening of a
new sales office and warehouse at 102 West
Roy Street, Seattle, Wash. It is under the
direction of Mr. Leo McCabe.

ELECTROMATION CO., Santa Monica, an-
nounced the acquisition of the corporate struc-
ture of Hallen Corp., Burbank, said to have
been the first U. S. firm to enter the magnetic
film recording equipment field.

CONSOLIDATED ELECTRODYNAMICS
CORP. directors have approved purchase of the
major assets of R. A. Castell & Co., Glendale,
Calif., electronic components manufacturer.
The components firm has specialized in elec-
tronic sub-assembly work.

MAGNETIC AMPLIFIERS, INC., announces
the formation of its new West Coast Div. lo-
cated at 136 Washington Street, El Segundo,
Calif. Engineering and production of magnetic
and transistor servo amplifiers will be accom-
plished at the facility.

STANFORD RESEARCH INSTITUTE has
transformed one of the rolling hills west of
Palo Alto into an experimental radar station,
with installation of a giant 61-ft. dia. antenna
and 100-MC transmitter. The equipment is
being used to gather data from meteor and
auroral ionization of vhf & uhf and radio

signals.

MULLARD, LTD., are moving into their new
headquarters at Mullard House, Torrington
Place, London, W.C.1. The move will eventu-
ally bring all the departments under one roof.

LENKURT INTERNATIONAL CORP. a
new subsidiary of Lenkurt Electric, San Carlos,
Calif., has been chartered under the laws of
Panama and will have its main office in
Panama City.

NUCLEAR ENERGY PRODUCTS DIV.,
ACF INDUSTRIES, INC., and officials of the
Italian Technical Delegation completed signing
of a contract calling for installation of a 5,000
kw heavy water research reactor by 1958 as a
main facility of the nuclear research center of
Comitato Nazionale Ricerche Nucleari of Italy.

AIRCOM, INC., has opened new field engi-
neering, sales & purchasing offices, devoted to
the Microwave Div., at 1209 E. Grand Street,
Elizabeth, N. J.
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HOW TO ADD TO THE

Saleability

OF MANY ELECTRICAL PRODUCTS

.Instruments
. Appliances
.. Small Motors
.Radio, TV,
Audio Equipment

TO ENGINEERS, Stackpole Slide Switches in more than a dozen in-
expensive types offer many interesting design possibilities for improv-
ing product performance.

TO BUYERS of today’s instruments and appliances, the convenience
of unique and attractive modern switching arrangements exerts strong
sales appeal that far exceeds the modest cost involved.

Stackpole Slide Switches cover the Y4 to 3 ampere range. They vary
from simple ON-OFF units to types that provide complicated inter-
circuit switching in minimum space—often with less costly mount-
ings than conventional switches. Electronic Components Division,
STACKPOLE CARBON COMPANY, St. Marys, Pa.

STACKPOLE

S-L-I-D-E SWITCHES

New SLIDE SWITCH DATA

Staockpole Butletin RC-10D — just out — gives
complete ratings, dimensions, modifications,
. ond other specifications for all standard Stock-
pole Slide Switches. Write for your copy or
" see your local Stackpole representotive

KEY TO CONTACT ARRANGEMENTS

POSITION |

(R POSITION 2 .
@ POSITION 3 [
POSITION 4
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KLEINS

For Every Electrical Need

By using the plier exactly suited to the
job, work improves and time is saved.
There is a style and size of Klein Plier
made to meet every need of linemen,
electricians, good workmen everywhere.

The name Klein has stood for the finest
pliers for a century ... that’s why Klein
is the standard of comparison by which
other pliers are judged. Be sure your
order for pliers specifies Kleins.

201-NE 213-9NE
301 203 301-6P
301-6-SCP 317 305

302 220 202
»
@y NEW COIL SPRING PLIERS
kkiﬂﬁ"f’f
< s

100 years of service to line-
men, electricians and indus-
try is back of this new
Pocket Tool Guide No. 100.
A copy will be sent to you
upon request, without obli.
gation.

Ask your supplier

Foreign Distributor: International Standard Electric Corp., New York

2eKLE]

Many Klein Pliers are available with
a coil spring set close to the hinge.
The spring is guaranteed for the life
of the plier. It always keeps the jaws
in open position and frees the inside
of the handles of any obstruction.

& Sons

7200 McCORMICK ROAD - CHICAGO 45, ILLINOIS
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Industry
News

James A. Finigan, Jr.,, has been
named General Sales Menager for
Electronic Sales for the Remington
Rand Univace Div. of the Sperry Rand
Corp.

Philip F. Weber to the post of
Assistant to the President, Kollsman
Instrument Corp.

Robert W. Pearson has been ap-
pointed to the newly created position
of Deputy General Manager for Oper-
ations at AMF, Electronics Div.

R. W. Pearson

]. ). Dowling

Joseph J. Dowling to the post of
President, Philadelphia Insulated Wire
Co.

Meyer Leifer will now serve as As-
sistant Director of the Electronic
Defense Laboratory of Sylvania Elec-
tric Products, Inc.

Richard W. Bellew has been named
Director of Sales and Product Analy-
sis of Eldico Electronics, a Division of
Dynamics Corp. of America.

Peter R. Potter is now Defense
Products Manager, a newly created
position, of AMF.

Lorian W. Willey has been appointed
Vice-President of Air Associates, Inc.

John Hessel has been named Chief
of the Electronics Section, Production
Div.,, NATO, by the State Department.

George C. Sziklai has assumed the
duties of Technical Assistant to R. T.
Orth, Vice President and General
Manager of Westinghouse Electric
Corp. Electronic Tube Div.

Joseph General was named head of
the National Professional Group on
Aeronautical and Navigational Elec-
tronics (IRE). Mr. General is Techni-
cal Director of the Directorate of
Development (Headquarters, ARDC).

E. Weston Hammond is now District
Manager of the Worthington Corp.
Los Angeles District Office.

Robert B. Wright will now serve as
Technical Personnel Director of the
Government and Industrial Div. Mag-
navox Co.

Bryon C. Booth has been elected
President of the George W. Borg Corp.

Guy Witter elected as a member of
Board of Directors of Altec Compa-
nies, Inc.

Paul Stearns Ellison to the new po-
sition of Public Relations for Cook
Electric Co.

(Continued on page 30)
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Precise

/Z> PHOTOELECTRONICS®

16"
Type K1328

v
&

* The conversion of light input to highly
magnified electrical output in a dependable,

precise relationship.
Depend on Du Mont Multiplier Phototubes for

p precise quantitative and qualitative
War // measurements. Available in a wide selection
7/
Type 6467 o % of sizes and electrical characteristics for
Type 6292 Type 6365

every photoelectronic need.

pUMONI

Industrial Tube Sales, ALLEN B. DU MONT LABORATORIES, INC. 2 Main Ave., Passaic, N. J.
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BURTON BROWNE/New York

EXCLUSIVE WITH

FILTORS, INC.

‘ NO STAMPED PARTS IN THE MOTOR. MACHINED PARTS—ONLY ONE OF THE ADDITIONM. QUALITY CONTROI. STEPS TAKEN BY FILTORS
-~ IN THE MANUFACTURE OF HERMETICALLY SEALED SUB-MINIATURE RELAYS ... YOUR ASSURANCE OF GREATEST RELIABILITY

WRITE FOR CATALOG, FILTORS, INC., PORT WASHINGTON, LONG ISLANO, NEW YORK, PORT WAéHINGTUN 1-3850
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SPEED NUTS WITH A HANDLE

eliminate fastener fumbling!

Multiple-unit strips of Tinnerman Flat-Type
SpeEp NuUTs permit cost-cutting, split-second
fastening. That’s how Reznor Mfg. Co., Mercer,
Pa., saves up to 409, in the assembly of louvers
for its Suspended Gas Unit Heaters!

With strip in hand, the operator drives a screw
into the end Sreep NuT, casily snaps off the
tightened fastener from the strip and quickly
places the next SPEED NUT in screw-receiving
pusition. No lost motion feeling or fumbling for
single fasteners, spanner or lock washers. Louvers
are securely fastened, and are easily adjusted
to control air distribution.

This is an example of the versatility of Serep
Nurs. It is also an example of the assembly
advantages of SPEED NuT brand fasteners. Over
8000 types give you an answer to almost every

fastening problem. See your Tinnerman repre-
sentative or write for complete details.

TINNERMAN PRODUCTS, INC.
BOX 6688 : DEPT. 12 + CLEVELAND 1, OHIO

TINNERMAN

y - &S |
Bl "

i FASTEST THING IN FASTENINGS

Canada: Dommion Fasteners, Limited, Familton, Ontarto. Gieal Britiin. Simmonds Acrocessories. Limited, Tetocest. Hales. franee: Simmands, 5. A., 3 ru2 Salomon ¢e Rothschild, Suresnes (Seirs) Germany Hans Sichinger GmbH “MECAND . Lemgo .4 - Lippe.
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which
pilot
light
j to specify?

here’s a

quick, easy way
to find the
answer!

New pilot light catalag
— contains complete
specifications, prices
and technical data ...
everything you need to
select the proper unit
for original equipment
or in-the-field replace-
ment,

Save valuable specification time by
selecting your panel indicators from

I 64

Johnson’s “‘preferred’’ line. This group
contains over 47 separate assemblies
carefully selected from Johnson’s stand-
ard line by many of the nation’s top
design and development personnel.
Available in a wide variety of types,
these ‘‘preferred’” units are immedi-
ately available at parts distributors
throughout the country, for original
equipment or in-the-field replacement.
Write for your free copy of Johnson’s
newest pilot light specification catalog
—see how easy it is to select the right
pilot light . . . fast!

Available types include: continuous
indication neon types; models for high
and low voltage incandescent bulbs;
standard or wide angle glass and lucite
jewels in clear, red, green, amber, blue
or opal. Specials, including those meet-
ing military specifications are also
available in production quantities.

E.F. Johnsomn Compamny
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2208 SECOND AVENUE S. W, *

WASECA, MINNESOTA
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Industry
News

(Continued from page 26)

Fred C. Foy, President, Koppers
Company, Inc., to the Board of Direc-
tors, of the H. K. Porter Co., Inc.

William E. Kress and John L. Utz
to the newly created positions of
Market Manager, Philco Corp.

Charles J. Jones has assumed the
duties of Sales Manager of the Engi-
neering and Optical Div. of the Perkin
Elmer Corp.

John J. Kane is now Advertising
and Sales Promotion Manager of the
Phileo Corp., Radio Div.

Henry E. Sanders has been ap-
pointed Sales Manager of Chicago
Telephone Supply Corp.

Raymond L. Johnson to the posi-
tion of Assistant Manager, Contracts
Department, Teletronics Laboratory,
Inec.

Dr. Benno Heinemann has become
Chief Research Chemist for the ESC
Corp., specialist in design and devel-
opment of custom-built lumped and
distributed constant delay lines.

Robert J. Sentenac (Glendale, Calif.)
and H. E. Van Cleef, Jr. (Chicago)
have become District Managers of the
indicated offices for Thomas A. Edison,
Inc.

Harry R. Clark has joined West-
bury Electronics, Inc., as Assistant to
the President and General Sales Man-
ager.

G. R. Moore has been appointed
Staff Vice President-Sales and Adver-
tising for Thompson Products, Inc.

William L. Allen is now Industrial
Sales Manager of Utah Radio Prod-
ucts Corp.

Maj. Gen. Samuel R. Brentnall,
USAF (Ret) has been named Vice-
President and Assistant General Man-
ager, Military Electronics Div., Mo-
torola, Inc.

Albert W. Ondis has been appointed
Eastern Regional Manager for Brush
Electronics Co.

Dr. Clarence Zener is now Director
of the Westinghouse Research Laho-
ratories at Pittsburgh, Pa.

G. W. Wallin has assumed the duties
of President of the newly established
Electronic Products Div. of Bell and
Howell.

C. Wesley Carnahan to serve as
Technical Assistant to H. Myril
Stearns, Executive Vice-President and
General Manager of Varian Associ-
ates.

John F. Hinchey is now Quality
Assurance Manager for the Electro-
Data Div. of Burroughs Corp.

Ralph Lehman appointed Manager
of Aircraft Equipment Sales for the
Federal Telephone and Radio Co.

Richard M. Osgood has been ap-
pointed Manager of the Waltham
Laboratories of Sylvania Electric
Products, Inc.
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CODE MODULATED
MULTIPLE-PULSE

MICROWAVE
SIGNAL GENERATOR

950-10,750 mc

Variable width — width of each of 5 |
pulses can be adjusted independently. |

Generates multi-pulse modulated carrier
| Sma for heacons, missiles, radar. . . provides 5 independently

o ,; l adjustable pulse channels, 4 interchangeable r-f oscillator
= heads, precision oscilloscope, self-contained power supplies
N [ ]

T ...all in one integrated mobile instrument.

The Polarad Mode! B is an essential instrument for testing beacons, missiles, radar, navigational

"’?‘: LN systems such as DME, Tacan, H. F. Loran, etc., where multi-pulse modulated, microwave frequency
5.1. » energy with accurately controlled pulse width, delay, and repetition rate is required for coding.
sl ‘:' 4 i ’ A fully integrated self-contained equipment with these features:
'] 4 g 2 Four Interchangeable Microwave Oscillator velope and accurately calibrating the r-f pulse
". "; °, o Units — all stored in the instrument. .. each width, delay, and group repetition rate.
§ i L Lk with UNI-DIAL control...precision power Equipped with built-in calibration markers.
28 S monitor circuit to maintain 1 mw power output . .
QQ reference level ... keying circuit to assure Self-Contained Power Supplies—Model B

operates directly from an AC line through an

rapid rise time of modulated r-f output... : .
internal voltage regulator. The coded multi-

3 3 non-contacting chokes.

Five Independently Adjustable Pulse Channels
—each channel features variable pulse width
and delay; has provisions for external pulse-
time modulation.

Precision Oscilloscope with Built-In Wide Band
RF Detector for viewing the modulation en-

pulse generator is equipped with an elec-
tronically regulated low voltage DC supply.
Klystron power unit adjusts to proper voltage
automatically for each interchangeable band.

Contact your Polarad representative or write
to the factory for detailed information.

SPECIFICATIONS:

Frequency Range:
‘ Band 1...950 to 2400 mc
Band 2...2150 to 4600 mc

tnternal Pulse Modulation:
No. of Channels . ..1 to 5 independently on

F v E Band 3 ... 4450 to 8000 mc¢ or off
| L t : Band 4. . . 7850 to 10,750 mc Repetition Rate . ..40 to 4000 pps
‘ ' 4 Frequency Accuracy Pulse Width...0.2 to 2.0 microseconds
sy D RF Power Output . . . 1 mllllwatt maximum (0 DBM) Pulse Delay . . . .0 to 30 microseconds
Pulse-time modulation—input provn@ed At Range . . . 0 to —127 DBM Accuracy of Pulse Setting . . . 0.1 microsecond
in each.of 5 pulse channels for external Output Accuracy ... =2db :V".'t'.'";"c"r']""‘s‘i 5;!13'3"0"2- . -IO-?) m‘“:;eg?:d
ulg tnme modulat|on Output Impedance . .. 50 ohms nominal mslanc 3?5": e ayELLIZMICIOSECOnCS trom
s : 1 RF Pulse Characteristics: yne. p

Internal Square Wave ...
rate output)

Pulse Time Modulation:
Frequency . . . 40-400 cps any or all channels
Required Ext. Mod. .. .1 volt rms min.
Maximum deviation ... *=0.5 microsecond

Power Input (built-in power supply) 105/125 v.

60 cps 1200 watts.

FIELD MAINTENANCE SERVICE AVAILABLE
R on e PLAN

a. Rise Time . . . Better than 0.1 microsecond 40-3000 pps (sepa-

as measured between 10 and 90% of maxi-
mum amplitude of the initial rise.
| | | ] | | | | | | f | | | | '| f | r] b. Decay Time ... Less than 0.1 microsecond
as measured between 10 and 90% of maxi-
mum amplitude of the final decay.
. Overshoot . . . Less than 10% of maximum
amplitude of the initial rise.

©

Variable repetition rate—repetition rate
of each group of pulses can be varied.

POLARAD ELECTRONICS CORPORATION 43.20 34th STREET, LONG ISLAND CITY 1, N. V.

s
Oven pepiastt’

REPRESENTATIVES: Albuguerque, Atlanta, Baltimore, Boston, Buffalo, Chicago, Ctevetand, Dayton, Denver, Fort Worth, Kansas City, Los Angeles, New York, Phitadelphla, Portland,
St. Louls, San Francisco, Schenectady, Syracuse, Washington, D. C., Winston-Salem, Canada; Arnprior, Ontario. Resident Representatives In Principal Forelgn Citles

£LECTRONIC INDUSTRIES & Tele-Tech .
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KESTER FLUX-CORE SOLDER

Leave it to a child to get to the heart
of the matter quickly. No gobbledy-
gook or double-talk is going to turn
him aside from his single-minded ob-
jective.

It's like that with solder. No meager
test dependent upon a “sample” or
even a “one-line operational test” is
going to prove conclusively the merits
of a “Johnny-come-lately” solder from

KESTER SOLDER

32 Circle 23 on Inquiry Card, Page 97 ELECTRONIC INDUSTRIES & Tele-Tech

that second source of supply.The wise
buyer knows that the solder used on
his production line must do the job
he requires day-in and day-out with-
out question.

And KesTER SoLpeR has been time-
tested and industiy-proved for over
50 years.

That’s what we mean by “old pro,”
Sonny!

SEND TODAY for your copy of

the 78-page Kester textbook, “Solder
... Its Fundamentals and Usage.”

It's free!

4210 Wrightwood Avenue, Chicago 39, lllinois

Newark 5, New Jersey ¢ Brantford, Canada

February 1957




Miitarized

20 Ampere

for 350 to 1200 cycle service

Manufactured to conform with rigid military specifications for
shock, vibration, salt spray and tropicalization, including:

High and low temperature lubrication (mil grease)
Iridite treated aluminum parts

Fungicidal treatment of all phenclic parts

NEW, nickel-plated brush holder

Operates at any frequency As in other “M™ high-
between 350 and 1200 cycles. frequency VARIACS, the M20
New brush assembly remov- Series features stamped base
able radially for casier acces- and radiator for improved

sibility : has low sprung weight. shock resistance and protec-
coil springs, pigtails to carry tion; improved heat transfer
current, improved heat trans- between coil and base for

fer to radiator, limited travel, cooler operation.
Specifications type Mzo Variac
Input Voltage: 115 volts, 350 to 1200 cycles )
Load Rating (kva) 3.0 r"— A= '--'K:: o
Output Voltage 0-115 or 0-135 MAX. ";"“*‘-Gj | &g
Rated Current (amp) 200 Ir 4 °] es W
Maximum Current (amp)* 26.0 Y I i
No-Load Loss at 400 c. (watts) 27 DIAL N T
: I DRILLING I\
Dial Cahbratlo_n 0-115 and 0-135 SR ::§:: T
Angle of Rotation (deg) 319 FOR PANEL N
No. Turns on Winding 169 MounTie T L om
D-C Resistance, 20°C. 0.153 ohm /% ST
Driving Torque (0z.-in.) 30-60 (ﬂ b e 31'1::.;'---"
Replacement Brushes VBT-8 $2.00 120° el
Net Weight (Ibs.) 13 NI J§’ w
Code Word CAVIL Py
Price $48.00 JAIBID|GIHIJIKI|LIM|N RISIT|[U|W]|x
. 0" " E K m - " W W w W ™ w " T
Ball Bearings (surcharge) 8.00 (add “BB" to Type No.)  m20[5i¢|73]64" 5 132112718745 7 |15 8 1"31[ 8" 3428 3

*For O to line-voltage output connection only

type IMI20 variac® Assemblies
for 350 to 1200-Cycle Service

2-Gang 3-Gang
M2062 M2063
Uncased Uncaned
Dial Calibration 0-10 0-13
Driving Torque (o0z.-in.) 60-120 90-18)
Net Weight (Ibs.) 26Y, 381, -
Code Word CAVILGANDU CAVILGANTY & .
N Price $107.00 $155.00
; Ball Bearings (surcharge)* § 10.00 $ 12.00

*Add suffix “BB" to Type Number
L

MAX PANE

"‘,‘35“ -{N

3 A B D E G J K L M N
Type M20G2 i M20G2 7d 173 led [sa] s [1a1aas]7 [s3°
-Gang VARIAC M20G3 o373 64 (38| 2 218 (a7 |5

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A. N

Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 920 S. Michigan Ave. CHICAGO $

1150 York Road. Abington. Pa. PHILADELPHIA
8055 13th St SiJver Sorine Md WASHINGTAN D r 1NN N Seward € 1€ ANCEICE 28

Type M20G3
3-Gang VARIAC

WE SELL DIRECT
Prices cre net, FOB Combridge
or West Concord, Mass.
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Induction Motors Corp. has developed another new dynamotor series to
meet increasingly critical missile and telemetering requirements. The
1500 Frame DC series is designed for applications where light weight,
compactness, high reliability and exceptional resistance to vibration
and shock are essential.

The BD 1509D shown meets military specifications with rcgur.d to
resistance to corrosion, salt spray, sand and dust, and other environ-
mental influences.

SPECIFICATIONS - BD1509D
SIZE: 114" x 114" x 3.

. |Outpwr

% | Ve
POWER OUTPUT: 10 w continuous: ~5g[2s0
up to 25 w, depending on duty S‘ EFFICIENCY(%]
cyele and cooling. 40| 200 S i
WEIGHT: 1 1b. / Os
LIFE: 100 hrs. brush life at 50,000 ft. _30]150 /
AMBIENT TEMPERATURE RANGE: /
-40°C to -+ 71°C standard. 20| 100
VIBRATION: 3 ¢’s from 5-600 cps INPUT: HV@‘.O::;A =
along 3 mutually-perpendicular 4 O AR »
axes.
CENTRIFUGE: 30 g’s in any direction. alig
MECHANICAL SHOCK: 10 g's in ) 25 50 75 100
any direction OUTPUT (MILLIAMPERES)

Other units in the new 1500 Frame DC series are available in varying
voltage outputs to meet a wide range of humidity, temperature, vib_ra-
tion or altitude requirements. Motor design and application consulting
service available on request.

uction Motors Corp.

Pliee oy (5 % Phers & &
.’ﬁ‘ ﬁ o boy PR £ AT 3 = eV (-] d 4-7070:. N
wdﬁ:‘-v’ry' i l 4 Y’:c.»'a e R “w o,‘ I o e
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Tele-Tips

U.S. LEADS in the number of TV
sets, with 39 million, or nearly
809% of the world’s total. Other
leading countries are England,
with 6 million sets, Canada with
2.2 million, Russia one million,
West Germany 500,000, France
360,000 and Italy 300,000.

RELIABILITY means all things
to all men. In guided missiles they
are now talking of a reliability
factor of 4999 in 5000. Compara-
tively speaking, this would mean
driving the family car for 14
vears without a single flat tire or
any other failure.

ENGINEERS and scientists are
turning out approximately 60,-
000,000 pages of scientific infor-
mation each year, it was reported
at a recent meeting of the Assoc.
of Technical Writers and the Soci-
ety of Technical Writers. Only
1/10,000th of this information is
passed on to the man in the street,
because of the lack of common
bases of understanding.

THE RUSSIANS may denounce
capitalism but they apparently
have no objection to the products
of the West’s economic system. At
an electronics exhibit in Toronto
Soviet Fisheries Minister A. A.
Ishkov stepped up to the Canadian
Admiral booth and asked the at-
tendant to have one of the new
10-in. portable sets shipped to him
at the Kremlin. He was regret-
fully informed that the differen-
ces in voltages and scanning sys-
tems made it impossible for him to
use the set in Russia.

HI-II has hit the younger set.
One 9-yr. old contestant on a re-
cent TV quiz show requested a high
fidelity loudspeaker for each room
of her 7 room house. Her parents
selected seven University high
fidelity loudspeaker systems.

OFFICE OF STRATEGIC IN-
FORMATION estimates that the
USSR and its satellites are spend-
ing at least $100,000 per month in
the acquisition of published tech-
nical know-how from the U.S. One
Communist agent alone requested
10,000 items from just one Gov-
ernment source.

(Continued on page 36)
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These EL-MENCO Dur-Mica Capacitors
will still he on the job!

In rigid life tests in which the applied voltage was 12
times rated voltage and the ambient temperature was 125°
centigrade, EI-Menco DM-15, DM-20 and DM-30
capacitors out-distanced all normal ratings with each
lasting over 10,000 hours. Because of the acceleration of
these tests, the life of these capacitors may be equivalent
to 15 years or more under normal operating conditions.

New, toughened phenolic casing prolongs life, increases stability
over wide temperature range. Made to meet environmental and

electrical requirements of RETMA and MIL-C-5 specs. Parallel 4 430210%
leads simplify use in television, computors, minia-
ture printed circuits, guided missiles, and countless
by ELMENCO civilian and military applications.
I El-Menco Dur-Mica DM15, DM20, and DM30
x, Capacitors Assure:
- 1. Longer Life 4. Excellent Stability —
s | el Sheeldi ror suntzo cncus — on 1
I We"ll bg; glad to advise \'0;1 on your specific needs IR I TS 3T D
,mlm_‘ﬂunf}:ﬁm,:] p i Al J y . Crimped leads specially designed
{ - ut El-Menco Dur-Mica Capacitors to your own for printed circuits . . . Avoiloble
Write for free tests. See for yourself, for immediote delivery. And lead
samples and lengths cut to your specificotions.

catalog on your
firm's letterheod.

THE ELECTRO-MOTIVE MFG. CO., INC.

WILLIMANTIC, CONNECTICUT

* molded mica ® mica trimmer
* tubular paper * ceramic

Arco Electronics, Inc., 64 White St., New York 13, N. Y.
Exclusive Supplier To Jobbers and Distributors in the U.S. and Canada

ELECTRONIC INDUSTRIES & Tele-Tech . February 1957 Circle 26 on Inquiry Card, Page 97 35
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BOURNS TRIMPOT®

Guaranteed to meet MIL Specs

This completely sealed TRIMpot is manufactured and tested to meet Military
Humidity Specification MIL-E-5272A (10 days).

Model 230 features a power rating of 0.4 watt at 50°C and a maximum
operating temperature of 135°C. It is available from stock in standard
resistance values from 10 ohms to 20,000 ohms.

In addition fo reliable performance under severe humidity and salt spray
conditions, this instrument will mairtain accurate settings during extreme
vibration, acceleration and shock encountered in aircraft and missiles.

Each TRIMpot is individually inspected for compliance to guaranteed speci-
fications, and is subjected to rigid quality control sampling tests to verify
conformance to all specifications. 25-turn screwdriver adjustment, self-locking
shoft, spoce-saving rectangular configuration and subminiature size are
features clso found in other Bourns TRIMpots. (Size: ¥sx % x 1%%).

Send for catalog sheet 230,

3

[ General Offices: 6135 Magnolia Ave., Riverside, Calif.
Plants: Riverside, California—Ames, lowa COPR. BL

TRIMPOTS « LINEAR MOTION POTENTIOMETERS + PRESSURE TRANSDUCERS AND ACCELEROMETERS

Circle 27 on Inquiry Card, Page 97
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Tele-Tips

(Continued from page 34)

PHONE INDUSTRY reports the
installation of 3 million additional
phones bringing the national total
to 58 million phones, or 1 for every
3 persons in the U. S.

RUSSIAN - DESIGN electronic
computer that does ‘“automatic
translation” of texts from English
into Russian has been developed
at the Acadamy of Sciences USSR.

ELECTRONIC fuel injection sys-
tem developed by Bendix will be
first introduced on the Rambler
Rebel hardtop next spring.

BROADCAST STATIONS are not
turning up the gain for commer-
cials, reports the FCC. A survey
conducted to satisfy a number
of complaint from the public
revealed that in only 1 case out of
659 radio and TV stations checked
was there overmodulation exclu-
sively during commercials. In 14
cases there was volume-boosting
during both programs and com-
mercials. There were 15 cases of
undermodulation, four of them in
the midst of commercials.

ENGINEER TRAINING centers
have been set up in N. Y., Chicago
and Winston-Salem, N. C. by
Western Electric to keep their
engineers abreast of latest devel-
opments.

TV SALES COMPETITION is
becoming so stiff that TV manu-
facturers are resorting to bonuses
to break down saales resistance.
Latest is Sylvania’s offer of a $65
wrist watch with purchase of each
TV set.

THE FCC now has 18 monitoring
stations. Last year the Commis-
sion detected and closed nearly
150 cases of illegal radio opera-
tion, gave assistance to more than
100 ships and planes in distress,
and took more than 100,000 bear-
ings for different purposes.
Through 24 district offices, the
Commission made more than 10,-
000 inspections of radio stations
of all types, investigated more
than 11,000 cases of serious inter-
ference, gave over 52,000 amateur
operator examinations and issued
over 200,000 commercial operator
permits.

February 1957
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Solve the Voltage Tripler
. Ripple Current Problem with

d"”\ % Mallory FP Capacitors

In the voltage tripler circuit above, the capacitor
must handle extremely high ripple currents—and
at 60 cycles.

For instance the ripple current in—

Capacitor A is 32 times the fotal load current
Capacitor B is 24 times the fotal load current
Capacitor C is 1%5 times the load at "X

These ratios are approximate but give some idea
for rule of thumb use when selecting capacitor
ratings in voltage tripler circuits.

Remember also that silicon rectifiers produce dif-
ferent conditions than those encountered with sele-

Serving Industry with These Products:

Electromechanicol — Resistors ¢ Switches ¢ Tuning Devices ® Vibrators
Electrochemical — Capacitors ® Mercury and Zinc-Carbon Batteries
Metallurgical — Contacts ® Special Metals * Welding Materials

Parts distributors in all major cities stock Mallory

standard components for your convenience.

ELECTRONIC INDUSTRIES & Tele-Tech 0 February 1957

nium rectifiers. They are tougher on the capacitors.
Large values of capacity are needed to handle such
ripple currents and engineering attention is needed
here if good field performance is to be expected.

The unique ability of Mallory FP Capacitors to
handle these severe ripple current values, even at
85°C ambient temperatures, is due to the use of
fabricated anode construction.

If you do not have a copy of the new Mallory FP
Technical Information Bulletin showing revised
ripple current values—write for a copy—or better
still let us help you in the initial design by asking
for our engineering service.

Expect more... get more from

MALLORY & CO.Inc.

ALLOR

P. R. MALLORY & CO. Inc.,

Y

INDIANAPOLIS 6, INDIANA
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NNOUNCING THE 104 MEMO-SCOPE

EnANEE FEEGNECTS
o9 Daaram, TR, RAA.

NENO-SCOPE 104

A\

The MEMO-SCOPE Model 104 is a
new memory oscilloscope with a
selection of 5 plug-in preamplifiers
that will satisfy the most critical
production, test and laboratory
requirements. MEMQ-SCOPE incorpor-
ates the famous Hughes-developed
Memotron direct-display storage
tube that captures and retains any
number of traces indefinitely

at a constant intensity until
intentionally erased. Traces are
readily visible in a brightly-lighted
room, and may be easily
photographed for file records.

MEMO-SCOPE 104 SPECIFICATIONS

ERASURE: internal waveform generator triggered by front panel push buttcn
or by external switch.

DC BLANXING: CRT grid direct coupled to external or internal
blanking gate allows beam to be turned off except during sweep and insures constant
sweep-time intensity over any sweep duration.

DEFLECTION PLATES: available at rear terminal strip for direct connection,

MAIN VERTICAL DEFLECTION AMPLIFIER: frequency response of DC to 700 ki ocycles
within 3db. Rise Time of 1/2 microsecond.

TRIGGERED LINEAR SWEEP: range of 10 usec to 10 seconds per division, adjustatle
continuously or in 18 calibrated steps. Trigger: verical amplifier signal, AC line cr

external pulse, either polarity, DC or AC coupled. Minimum external trigger anmplicade:

0.1 volt. Neon ready lamp indicates sweep is at le‘t side of screen, ready for trigger.

AMPLITUDE CALIBRATOR: available at front panel terminal—one kilocycle square
wave with peak-to-peak amplitude of 0.01, 0.1, 1.0 or 10 volts, within 3%,

BEAM POSITION INDICATORS are four neon lamps showing position of writ.ng
beam when not on screen.

{LLUMINATED GRATICULE: scale calibrated in 1/3” squares in 10 X 10 array.
RACK MOUNTING: Model 104 available on standard 14” X 19” relay rack panel.

DIMENSIONS: 13” wide, 14” high, 20” deep. Etched circuit epon-glass electrical
chassis. Hinged camera mount optional,

OPTIONAL
PLUG-IN PREAMPLIFIERS
INCREASE FLEXIBILITY

(Alt units with frequency response from
DC to 250 kilccycles down 3db.:

WB/4. Wide Band, DC.

WB/SE/5. Wide 3and, OC glus
Speed Enhancemert.

HS/6. High Sensitivity —
1mv/division differantial.

HS/SE/7. High Writing Speed,
High Sensitivity.

HS/D1/10. Hign Sensitivity,
Cual Input.

For additional information or demonstration of the new Model 104 !
write to HUGHES PRODUCTS
ELECTRON TUBES
International Airport Station
Los Angeles 45, California

© 1957, HUGHES AIRCRAFT COMPANY
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recording the ‘“man-made moon”

[ ] - . L
on extra-precision aud.l.ota.p.e

EARLY in 1958 there will be a “new
moon” in the sky —a 22-inch
sphere circling the earth at a speed of
18,000 mph. Unlike our real moon,
this one will be able to “talk” to Earth.
And engineers from Army Ordnance
Ballistic Research Laboratories at
Aberdeen Proving Ground, Maryland
will study these messages to learn new
facts about our solar system.

This “moon-talk” — radio signals
emanating from precision instruments
inside the satellite —is so vital that
it will be tape recorded for later anal-
ysis, interpretation and preservation.

ELECTRONIC INDUSTRIES & Tele-Tech

The highest standards of reproduc-
tion must be met. There can be no dis-
tortion, voids, or other imperfections.

The tape chosen was extra-precision
Type EP Audiotape.

The highest professional standards
of quality and uniformity extend
throughout the entire Audiotape line,

making it the best selection for any
recording application.

Whether you are an engineer re-
cording highly technical information
or a neophyte placing his first reel on
a tape recorder, Audiotape will speak
for itself. It is now available in five
different types to meet every recording
need and every tape budget.

#* trademark

For complete information on the earth satellite recording project write us
for a free copy of the December issue of Audio Record.

AUDIO DEVICES, Inc.

444 Madison Avenue, New York 22, N.Y.

Offices in Hollywood — Chicago

February 1957

Export Dept., 13 E. 40th St., New York, N.Y.
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Aerodynamicists

Aeronautical Engineers
Automatic Control Designers
Chemical Engineers
Combustion Research Engineers
Communications Engineers
Design Checkers
Development Engineers
Digital Computer Development Engrs.
Dynamic Engineers

Electronic Engineers
Electronic Standards Engineers
Engineering Computers
Environmental Spedialists
Field Test Engineers

Flight Test Engineers

Flight Test Programmers

Fuel Injection Specialists

Gear Designers

Guidance Engineers

Gyro Spedialists

Heat Transfer Engineers
Hydraulic Engineers

IBM Programmers
Instrumentation Specialists
Laboratory Test Engineers
Magnetic Amplifier Spedialists
Mathematical Analysts
Mechanical Engineers
Microwave Engineers
Miniturization Engineers

Operations Analysts

Physicists

Power Plant Designers
Pressure Vessel Designers
Project Engineers

Publication Engineers

Radar Systems Engineers
Rocket Test Engineers

Servo Systems Engineers
Servo Valve Engineers
Statisticians

Stress Engineers

Structures Engineers
Specification Writers

Technical Writers

Test Equipment Engineers
Transformer Design Spedialists
Transistor Application Engineers
Thermodynamic Engineers
Telemetering Engineers
Turbine Pump Designers
Vibration & Flutter Analysts
Weapons Systems Engineers
Wave Guide Development Engineers
Weights Engineers

BUILDS JOB INTEREST
at BELL

Bell’s activities are widely diversified—experimental and vertical
rising aircraft. rockets and rocket engines, missiles and guidance sys-
tems, electronics, servomechanisms and nucleonics to name only a
few. Such diversity means broad fields of interest for engineers and
technical personnel—insurance against boredom and assignnients too
limited in scope to let you go as fast and as far as you are capable.

Bell is progressing, growing and expanding. There are openings
at all levels and in all fields as listed at the right. If you are look-
ing for a move that offers every opportunity
for a permanent career with professional
growth and recognition and capable, congenial
associates. contact Bell.

Write: Manager, Enginecring Personnel,
Dept. R, BELL AIRCRAFT CORPORATION, P. O.Box One,
Buffalo 5, New York.

A

El T =
-—ww.”
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For service, contact Minnesota Mining & Manuficturing Co. OFices in these
AM E R I CAN LAVA cities (see your local telephone directory): Atlanta, Ga. » Boston: Newton Cen-

check the many advantages of

[ﬂﬂgﬂm&]@@ Alumina Ceramics

Industry-approved AlSiMag Aluminas are doing an outstanding

job in more and more exacting applications calling
for superior electrical characteristics at high tempera-
tures and frequencies . . . rugged resistance

to mechanical shock and vibration . . . chemical
inertness . . . resistance to repeated
hot-cold shock. AlSiMag Alumina
ceramics are hard, measuring 9 on
Mohs’ scale . . . strong, offering
extremely high compressive, flexural
and tensile strengths. Precision
tolerances can be maintained.

Can be supplied in any quantity.

1

_— ¥
s - \
\
\e ‘\‘ \ Write for free copy of Bulletin No. 562
1% Q'(.L, which gives complete details on the most
hy /'w,q,klg popular of the wide range of special-
(e characteristic AlSiMag Aluminas available.

ter, Mass. » Buffalo, N. Y. » Chicago. lll. » Cincinnati, O. *» Cleveland, O.

et . Dallas, Texas * Detroit, Mich. » High Paint, N. C * Los Angeles, Calif. * New

A Subsidiary o b‘:/f"‘: CORPORAT ION York: Ridgefield, N. Js . :hiladelph?, I:a. 'S Pin'sbu\r,?h,hPac. . !:"'. Louis, Mo.

h N N St. Paul, Minn. * So. San Francisco, Calif. * Seat le, Wash. Canada: Minnesota
Moniphesota Mining and gy, 'CHATTANOOGA 35, TENN. Mining & Manufacturing of Canada, ttd., P. O Box 757, London, Ont. All
anutacturing Lompany &:.{f 55TH YEAR OF CERAMIC LEADERSHIP other export: Minnesota Mining & Manufa:turing Co., International Division,

99 Park Ave., Mew York, N. Y, .




Minneapolis-Honeywell finds.....

R
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REAPAK SAVES YOU MONEY

If you wind coils of any type, or are a
user of magnet wire of any size from
AWG 10 to 30, you will find that ReaPak
can help you reduce your costs of produc-
tion in many ways.

ReaPak gives you up to 500 pounds of
g - contiruous length wire. That means you

T RS e - - - - will have less machine down time for re-
S e BEHED T S A loading. What's more, because ReaPak
' " gives you longer continruous lengths of usa-
ble wire, you'll have fewer “‘unused ends!”

You can order ReaPak in your choice
of insulations. Wire sizes: AWG 10 to 30.

ReaPak containers also give excellent
protection during storage, shipping and
kandling. No small spools for operators
to drop and damage.

If you use magnet wire, ReaPak can fit
your operation! For complete informa-

ReaPak can be palatized. Another ReaPak can replace 8 to 50 reels or tion, lnC.IUdlng prices and cnglnee“.ng
way ReaPak can save you storage spools. This means faster relocding, data, mail coupon or use reader service
space, handling time and cost. less down time. card number

42
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.REAPAK_cuts reloading time hy 90%

Using REAPAK... the magnet wire that comes in pails...

the world’s largest Automatic Control Manufacturer:

@ INCREASED COIL PRODUCTION 18%
® SAVED $19,000 PER YEAR ON WIRE COSTS

® VIRTUALLY ELIMINATED END-OF-SPOOL WIRE
WASTE

® CUT RELOADING TIME PER DAY FROM 12 HOURS
TO LESS THAN 10 MINUTES

Minnecapolis-Honeywell uses two and one-half tons of wire
daily in winding its precision electrical coils for relays, transformers,
motors, thermostats and other electrical devices. Before ReaPak,
operators handled sixty to seventy spools of wire (each weighing
from five to fifteen pounds) every day. Time lost in reloading: 1%2
hours daily per operator.

By switching to ReaPak (a continuous length of magnet wire,
packaged in pails for high speed dereeling) Minncapolis-Honeywell
cut the daily down time needed for reloading and adjustment of
wire tension to less than ten minutes.

Wire waste was cut, too. Operators using RcaPak waste less
than five feet of wire per pail. This, and other savings made pos-
sible by the ReaPak method, enable Minneapolis-Honeywell to
save $19,000 per year. No wonder they have adopted wire in steel

This is

REAPAK

Three Sizes
to fit your needs

REAPAK 500

Drum size diameter
20 inches, height 30
inches. (With de-
reeling head, 50
inches.)

REA PAK 250

Drum size diameter
20 inches, height 15
inches. (With de-
reeling head, 35
inches.)

REAPAK 100

b g S

pails for all of their coil-winding operations! T e  Jiameter i
. . L. | 12% inches. (With =
Because operators spent less time changing spools and adjusting t_‘lerfeli;\g head, 28 )
. . . . . inches. 3]
wire tension, production per machine has increased from 270 to |
. This is ReaPak—the magnet wire that 7’*"
320 coils per hour. comes in pails. Now a standard package i
. . . of the magnet wire industry, it was de-
Company officials say the switch to ReaPak has meant an addi- veloped by the Rea Magnet Wire Com- |
0 0 . 0 Dl pany, Inc. ReaPak gives you up to 500
tional saving of $2,500 annually in handling and shipping. Empty pounds of continuous length wire. Cuts |
reloading time, increases production, i
spools anq reels no longer must be retur.ned because ReaPak Adaptable (0. single head or muliple ]
Magnet Wire comes in disposable metal pails. winding. No reels to be returned —no |
deposits required. All wire sizes avail- £
H H : - able from AWG 10 to 30. For full infor-
One of the first major users of magnet wire to see the a<.ivan faation and how it can fit your operatlon,
tages of ReaPak, Minneapolis-Honeywell officials are convinced ‘({rite- phone or wire: Rea Magnet Wire
0 . ompany, Inc.
ReaPak will be of even greater value in the near future.
If you are interested in saving time, wire cost, and down L -
time for your company, write for ReaPak information.
e 1
REA MAGNET WIRE COMPANY, INC. H
EAST PONTIAC STREET, FORT WAYNE, INDIANA !
I am interested in REAPAK. Please send Please have vour sales engincer call. g
: A T | } 8
complcte details and specifications. :
NAME TITLE :
'
MP.
TELEPHONE: ANTHONY 5201 COMPANY .
ADDRESS 1
FORT WAYNE, INDIANA iy STATE '
b e e e e e e e e ——————— J4
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Mezevintl

Cast Alnico Muagnets are most com-
monly made in Alnico V, VI or III.
Sintered Alnico Magnets usually are
made 1n Alnico II, V or Vi. Special
permanent magnet materials include
Vicalloy, Cunico, and Cunife.

Engiveering Dada

Write for your copy
BULLETIN GC-106B

Contains useful data on Alnico Mag-
nets, their physical and magnetic
properties. Also lists stock items and
standard tolerances for cast and sin-
tered magnets.

ADDRESS DEPT. T-72

Cirele 34 on Inquiry Card. Page 97
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call
For A-N-Ything in Alnico Magnets
Seeyity ARMOLD”

Your best bet when looking for a
source of Alnico magnets and assem-
blies is Arnold—producer of the
most complete line of magnetic ma-
terials in the industry. Arnold can
supply your need for any size or
shape of Alnico magnet, as illustrated
by the variety pictured above.
Weights range from a few ounces to
75 pounds or more. Die-cast or sand-
cast aluminum jackets, Celastic cov-
ers, etc., can be supplied as required.
Complete assemblies are available
with Permendur, steel or aluminum

:
=
Z
Z

bases, inserts and keepers as specified
—magnetized and stabilized accord-
ing to the requirements of the ap-
plication.

A wide range of the more popular
shapes and sizes of cast and sintered
magnets are carried in stock at
Arnold. Unsurpassed plant facilities
make possible quick delivery of all
special orders. ® Let us handle your
maguetron, traveling wave tube and
wave guide permanent magnet require-
ments. or any other magnetic material
specification you may have.

WSW 6443
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: : District Soles Offices: -
York: 350 Fifth Ave. Los Angeles; 3450 Wilshire Bivd, - Boston: 200 Berkeley St.
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FORGING AHEAD TO NEW TERRITORIES

‘‘Safety Margin''*

electrolytic capacitors

... FOR MINIATURIZED, PRINTED
AND TRANSISTORIZED CIRCUITS

STANDARD TWIST
PRONG MOUNTING
STYLE — EX

I Pioneer efforts in the manufacturing of capacitors over the past years have
I raised ASTRON to the position of being “tall in the saddle” . . . a leader in
subminiature, metallized paper, and molded plastic paper tubular designs.
| And now ASTRON looks ahead to the new territories of miniaturized, printed
and transistorized circuitry in such applications as car, portable, pocket-type
I and similar receivers.
New ASTRON Electrolytics have been specially designed to meet their exact.
I ing requirements which include small size, extremely low leakage, and long
“idling” or shelf life. These rugged, hermetically sealed capacitors supply
I dependable performance over wide temperature ranges . . . have the ability
to withstand vibration and shock.
' ASTRON Electrolytics Style EX and EZ are manufactured with strict produc-
tion controls and only the finest of materials-specially anodized, 99.99% pure
| aluminum foil, scientifically compounded electrolytic formulas, surgically clean
assembly methods . . . “Safety Margin"* protective construction. They are
| available in a wide selection of capacitance and voltage ratings.
Send today for further technical information. Please describe your ap-
l plication; it helps us to offer proper assistance to you . . . when special
| conditions require, we will design a prototype to meet your specifications.

PRINTED CIRCUIT
MOUNTING
STYLE— EZ

NEW ASTRON ELECTROLYTICS

PIONEERS IN ELECTRONICS
Sp=

AST RON

C O R P ORA AT
255 GRANT AVENUE EAST NEWARK, N. J.

Export Division: Rocke Inter-
national Corp., 13 East 40th
St,N.Y,N. Y.

In Canada.: Charles W. Poin- s JOTTIE Licionss @ A ¥islomned wbudor
ton, 6 Alcina Ave., Toronto, cORPORATION of ASTRON CORPORATION
Ontario PECKVILLE, PENNSYLVANIA *Trade-Mark
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Personals

: Dr. Craig M. Crenshaw has been
. appointed Chief Scientist for Signal
Corps R. & D. He was formerly Di-
rector of the Physical Sciences Div.,
IEvans Signal Laboratory, Fort Mon-
mouth, N. J.

Douglas R. Deane is now a senior
engineer in the Klectronics Dept. of
the United States Testing Company’s
main oflices in Hoboken, N. J.

Herbert I. Chambers has been ap-
pointed Assistant Chief Development
Engineer for Consolidated Electro-
dynamics Corp. of Pasadena, Calif.

Arthur V. Loughren appointed
Vice President of Airborne Instru-
ments Laboratory, Mineola, N. Y. for
their new Research Div. lle was as-
sociated with the Hazcltine Corpora-
tion as design engineer, consultant
and vice president.

A. V. Loughren Dr. D. D. King

Snnowunceng @ new memdox - .
7 Dr. Donald D. King, formerly direc-

tor of the Radiation Laboratory at
Johns Hopkins University, has been
elected Vice President in charge of
| research for Electronic Communica-
tions, Inc., a wholly-owned subsidiary

e @ forott /am{Zyl

Once agan, setting the PACE. Eiectronic Assocuates announces the
ewesc addinon <o the royal fanuly of recording equipment — the new
Variplocter Model 1100D

Anothes exampie of the PACE of Progress sct by Electronic Assocuaces,
the new Model 1100D Varsplorter offers 9 spexific, builr-in operational
advantages, a3 well as 3 new integral convemence factors, (o assuse

the ultimate i X-Y, wble-top recording.
im&.r’mr:(:‘:ﬁlo;o:%&os,&::::n:,nmasm. of Air Associates, Inc. He will be
Fot dewls o ths and ocher Vanplosse madel, a3 el a3 nformation director of the new research lab.

B b i s o Dr. Frank G. Miller has been ap-
| pointed head of the engineering lab-
c + c seTs tHe |PIACIE oratory of Hughes Aireraft Com-
LONG BRANCH, NEW JERSEY - TELEPNONE LONG BRANCH §-1100 pany’s g'uided missile lilbOl'ﬂtOl‘iCS in
Tucson, Ariz. He was formerly head
The Mode! 1100D Variplotter is an achievement in table top X-Y re- of the systems engineering depart-
corder versatility and performance. In one portable package, is combined all ment of Hughes’ guided missile lab.

the facilities required for rapid, accurate, graphic recording of any data that | in Culver City, Calif.
can be reduced to electrical form. Data is plotted on a 11" x 17" graph William J. McBride, Jr., has been
paper, (10" x 15”) graph, making available an accurate pen and ink graph made Manager of Klystron Develop-
for comparison or study. ment for Varian Associates, Palo
Close cooperation between the engineering staffs of EAl and EPR on a Alto, Calif. William S. Rockwell as-
“common ground basis”* resulted in the achievement of a miniature resistor sumes new responsibilities as Man-
network matched to .05% with a stability of .005% over a eighteen month ager of KEngineering Services and
period. ITarry J. Shalvarjian has been named
EPR will be glad to consuft with your engineering staff regarding | Industrial Engineering Supervisor for

precision wire wound resistors or precision assemblies, built to your require- r Varian.

E, ""11_ ments. * “mutual understanding of each other's problems and abilities” Dr. Earle L. Steele appointed Ch?ef
L 3 Development Engineer of the Device

h‘»ﬁiﬁ) Our Principal Product —RELIABILITY

Send For Qur New Complete Handbook of Precision Wire Wound Resistors.

Development Dept. in the Semiconduc-
tor Products Div., Motorola, Inc. He
will Dbe responsible for the develop-
ment of transistors, diodes and other

semiconductor devices at Phoenix.
EASTERN PRECISION RESISTOR CORP. Arthur W. Forsberg is now Vice

675 BARBEY STREET, BROOKLYN 7, N. Y. President and Plant Manager of Air-
Marine Motors, Inc., Amityville, N. Y.
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Unhampered by traditional thinking, TELECHROME en-
gineers have developed an entirely new concept in tele-
metering equipment. Today's new environmental con-
ditions and distances for missiles require new designs.
TELECHROME units are unequalled in compactness,
ruggedness* and dependability. Because of their supe-
rior qualities these highly efficient units are replacing
equipment of other manufacture.

Direct FM Transmitters Crystal controlled 215-235 mega-
cycles. 125kc deviation.

Model 1462—6~ x 414" x 3%~
50 to 80 Watts

Model 1463— 59" X
3]3/”;/ x 4~
15 to 30 Watts

Model 1472—-4” x 1.5”
x 2.7~
2 Watts

Model 1460—5” x 458" x 31%,,"
RF Amplifier
15 to 30 watts

SUB-CARRIER OSCILLATOR.
20 Deviation stability 1%
x4 of band width. Deviation
. linearity less than 1% of
 band width under all con-
4 ditions measured from a
straight line drawn be.
tween end points.

Model 800—4.5” x 1.3 x 1.4~

Write for
Specifications
& Details

*Withstands
200 G shock

g

1 ﬂ'“
T g

(LT

HIGH POWER
IN SMALL PACKAGES

HR.OME

The Nation’s Leading
Supplier of Color
TV Equipment

28 RANICK DRIVE
AMITYVILLE, N. Y.
Lincoln 1-3600
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new method solves DIFFICULT R-F NOISE problem

Of course he’s relaxed!

Faced with a new version of the same old r-f With mass production facilities on both the East
interference vs. space-weight problem, he came upon and West Coasts, deliveries are no problem either.
a solution that sidestepped the usual time, trouble,

d If you, too, have an interference problem, pick up
and expense . . . by calling on Sprague.

your phone and call your nearest Sprague Electric
The perfect solution was found almost immediately Field Engineering Laboratory.

among the more than four thousand filter designs They are located at 12870 Panama Street

. ¢ )

already available from Sprague. Los Angeles 66, California (TExas 0-7531 or

Even if his problem /iad required the weeks of re-  EXmont 8-2791); 224 Leo Street, Dayton 4,

search—special measurements and tests—Sprague ~ Ohio (ADams 9188); 233 Marshall Street,
field consulting service—he would be no less at ease. ~ North Adams, Mass. (MOhawk 3-5311).

: ‘@ :
see spRnGUE for filters
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Electronic-

Communication
"W czar”

Growing
Reliability

ELECTRONIC INDUSTRIES & Tele-Tech 0

To coordinate the plans, equipment
and needs of the Army, Navy and Air
Force into truly JOINT projects, han-
dled in the streamlined, efficient man-
ner of the large corporation, has been
the expressed desire of our Defense de-
partment for several years. Month by
month there is some progress toward
this goal. Secretary Wilson, in his re-
cent appointment of a Special Assistant
for Guided Missiles moved in this direc-
tion. The Guided Missile ‘“Czar,” Eger
V. Murphree, was needed to scientifi-
cally evaluate the progress on various
missiles and coordinate the programs of
the three departments.

We now believe that Secretary Wil-
son should enlarge in this type appoint-
ment. It would be well to appoint an-
other Electronic-Communication “Czar”
to harmonize other defense activities.

The estimated cost of guided missile
production, excluding research and de-
velopment, was nearly a billion dollars
for fiscal 1956. For defense electronics
as a whole, nearly $3.5 billion is in-
volved. The importance to the military
—and to the taxpayer—of elimination
of duplication and concentration of ef-
fort on the “right” missiles is realized
by all of us. But why stop at missiles?

With radio, television, radar, radar
gun-laying, military avionics, compu-
ters, remote control and all the other
adjuncts to push-button warfare now
being readied, old fashioned military
concepts have vastly changed so that
the scientist works shoulder-to-shoulder
with the General; our electronic manu-
facturers are also our munition makers
and our soldiers are being turned into
electronic technicians. The importance
to our national defense of this strongly
rising trend now points to the desirabil-
ity of this second “Czar.”

To qualify as The Electronic-Commu-
nication “Czar” we need a man experi-
enced in planning, in research and de-
velopment, procurement, manufacture,
logistics, training, use, maintenance
and electronic reliability for all
branches of the military. He would
guide the planning for electronics as
related to application engineering,
manpower, research and development,
supply and logistics, and atomic en-
ergy. This, of course, is a big job and
at present there are probably only two
or three men in the United States able
to fill it. But, nevertheless, the Defense
Department; the Electronic Industries;
our Nation needs such a man today.

At the Third Annual Symposium on
Reliability some 1175 important, high-
ranking electronic engineers journey to
Washington for two days of papers and
technical discussions. This represents a
689 increase over last year’s attend-
ance and the 2929 increase over that in
1954. The increased attendance points
to the unusually strong upward trend
of interest in reliability, not only in
military equipment but in equipment
for the home.

ELECTRONIC INDUSTRIES, as our
readers know, has long been an advo-
cate of reliability. Reliability, like Safe-
ty, is a desirable quality. It is some-
thing everyone wants but it is hard to
define and difficult to specify. It is a

February 1957

concept which requires special ed-
ucation, much missionary work and
continual preaching—but mostly engi-
neering common sense.

There does not appear to be complete
agreement on the units to use in ex-
pressing reliability, nor the method of
specifying it. Major progress on these
matters, however, as a result of the
greatly increased thought and work by
hundreds of engineers is evident now.
With top-management and engineering
departments briefed and alerted to the
importance of reliability, a steady and
gratifying improvement in the life of
their end-products is going to be
achieved by the electronic manufactur-
ers who plan now for future leadership.

49



By J. R. ALBURGER

"Crystal Ball”

Fig. 1: First
“Crystal Ball”

Plots 3-D Curves In Color

New "Electroflor” materials become fluorescent or show visible colors at low

voltages. Electroflors, with a matrix of transparent electrodes, form a solid,

crystal-clear 3-D display device. Computer memory matrices, digital read

out indicators, and electronically controlled iight filters have been built

Electroflors are a group of
new materials which can store
applied electrical energy. They
may display the stored energy
as fluorescence or visible color.
They exhibit a “memory” effect
which can last as long as five
minutes; and the stored data
can be read out non-destruc-
tively. The electroflor in its qui-
escent state may be a crystal-
clear transparent liquid, or it
may be a transparent jelly.

J. R. Alburger, Shan-
non Luminous Ma-
terials  Co., Holly-
wood, California.

Electroflor Materials

The basic electroflor contains a solvent and an acti-
vator. This combination has the ability to store electric
energy. If we add an indicator material, the resulting
electroflor will fluoresce or give other visible indication

50
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when electrically stimulated. We have now developed
about fifty electroflors with a wide varfety of fluores-
cent color, visible color, and data storage character-
isties.
Electrical Characteristics
When we apply a small voltage to electrodes in a
fluorescent electroflor cell, the electroflor becomes
fluorescent near one or both electrodes and glows
brightly under ulira-violet light. A reverse pulse which
averages the stored charge to zero cancels the fluores-
cence. We believe this behavior involves polarization
of the electroflor by the potential gradient near the
electrodes. The polarization causes the electroflor to
convert ultra-violet energy to visible light. The bright-
ness of electrofluorescence is linear with the quantity
of electric current; that is, the product of current
times its duration determines brightness after a pulse.
The effect is analogous to charging a condenser
through a resistance.
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Fig. 2: Experimental memory unit has electroflor in separate cells of separator plate

Fluorescence

Fluorescent electroflors can be activated by long-
wave ultra-violet light in the region of 3000 to 4000
AU. We commonly use a mercury arc filtered to emit
3650 AU. Brightness depends on the intensity of black
light radiation, and with sufficiently powerful black
light the fluorescent glow is extremely bright. We get
a4 brightness comparable to the average trace in an
oscilloscope with mercury arc radiation on the order
of 10 watts (input power) per square foot of illumi-
nated area. This brightness is about 30 to 40 plam-
berts. The response to wltra-violet excitation is linear
with intensity of u-v radiation, the practical limit
being set by temperature rise due to applied radiation.

Fig. 3: Crossed grooves hold electroflor and electrodes

ELECTRONIC INDUSTRIES & Tele-Tech
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Visible color electroflors require no ultra-violet excita-
tion, but need white light for viewing the produced
color.
Fluorescent Color
We have had excellent success in making electrotfiors
with a bright blue fluorescence. Electroflors with green
and vellow fluorescence are not yet so well developed,
but our work so far convinces us e can develop a
complete range of fluorescent colors.

Visible Color

In addition to fluorescent response, we have pre-
pared electroflors in which electrical polarization pro-
duces a visible color. This is useful when we wish to
project a high intensity image of a display, using
visible light for the purpose. We have produced a
variety of colors, including subtractive primaries.

Threshold

We find stored electrical energy in the electroflors
even with very small applied voltages. However, we
must raise the voltage above a threshold point before
the zone becomes visible. Above the threshold voltage,
the luminous response iz nearly linear with voltage
and duration of the pulse. Thus, the luminous electro-
flor responds to pulses of extremely short duration, if
the applied voltage is sufficiently high. The maximum
practical pulse for present cells is about 2 volt-seconds.

Protection

A voltage pulse of excessive duration or amplitude
will overload the luminous electroflor element and
cause permanent damage. Under certain conditions,
however, the electroflor element is self-limiting. This
happens when the activating voltage is not much



"Crystal Ball" (continued)

greater than the threshold voltage.
The activated electroflor develops a
voltage potential in opposition to
the activating voltage, thus limit-
ing the current through the electro-
flor. When we use higher activating
voltages, we must include some
other means of protecting the elec-
troflor from overload.

One possible method is to use the
back emf developed across the elec-
troflor element to establish g limit-
ing condition for the following
pulse. After activation, the back
emf of the electroflor decays along
a curve corresponding to the decay
of the fluorescent glow. So long as
the duration of a pulse is no greater
than necessary to polarize the elec-
troflor to full luminosity, the elec-
troflor is not injured.

Data Storage

A fundamental characteristic of
electroflors is their ability to store
applied electrical energy in the
form of electrical polarization. A
basic electroflor data element is a
single cell containing an electroflor
and two inert electrodes. When we
apply a pulse of electrical energy
to such a cell the electroflor is
polarized and electrical energy is
stored. We can cancel the polariza-
tion by a reverse pulse,

Experimental Cell

Figure 5 shows an early experi-
mental electroflor cell. A sealed
glass tube is arranged with
two platinum electrodes running
through it. One electrode is a strip
of platinum, while the other elec-
trode is a fine platinum wire. The
relatively wide strip electrode gives
a large area over which we can
observe the zone of fluorescence or
color response.

Data Matrix

A more complex data storage
system uses a matrix of crossed
electrodes (Fig. 2). Two sets of
electrodes are arranged at right
angles and in contact with an elec-
troflor. The electrodes do not touch
each other but are separated by a
cellular barrier layer. The function
of this barrier layer is to re-
strict applied electrical activation
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to zones near the intersection of
electrodes.

Figure 2 shows electrodes sup-
ported on a glass plate, and a bar-
rier layer of plastic punched with
holes. In use, the holes are filled
with an electroflor and the assem-
bly is sealed.

We can apply electrical informa-
tion to the various intersection
points in the matrix by suitable
scanning or by digital selection.
Applied electrical pulses then polar-
ize the electroflor. A valuable fea-
ture of this storage device is that
stored information can be read out

Fig. 4: Electroflor light filter—separate
transparent layers give independent control
of primary color densities

non-destructively by voltage detec-
tion. The electrical energy is stored
within the electroflor and is not
merely a charge on the electrodes.
Polarization of the electroflor grad-
ually dissipates by molecular diffu-
sion; our present cells give a maxi-
mum effective memory duration of
about five minutes.

Transistor Indicators

Computer equipment using vacu-
um tubes may employ neon glow
lamps for indicating on-off condi-
tions. The present trend toward
transistorized computer circuits in-
troduces the problem of an indica-
tor which will function at the low
voltages required by transistors.
Since electroflors function at only
a few volts. they can be used as
indicators in transistor -circuits.
Several experimental indicator cells
are shown in Fig. 6.

These cells contain the electro-
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flor, a coil of platinum wire, and a
central electrode. Upon activation,
fluorescent or colored zones appear
around the coil. The active elec-
trode can be a conducting transpar-
ent coating on the inside surface of
the cell.

We have found that extremely
short voltage pulses, on the order
of a ysec, will store energy in the
electroflor. However, if we wish to
produce an observable fluorescence
or color effect in present cells, we
must apply a longer pulse.

Digital Readout

We can construct a low voltage
digital readout cell for transistor-
ized computers by replacing one
electrode with a sandwich of ten
glass wafers, each with a transpar-
ent conductive numeral deposited
on it. When we apply a voltage to
one deposited electrode, that nu-
meral fluoresces.

Electronic Light Filter

With certain electroflors, and
under carefully controlled condi-
tions, we can apply a continuous
voltage to the electroflor cell with-
out damaging it. If we apply the
voltage through a series ballast re-
sistor, we can cause an equilibrium
condition where the zone of fluores-
cence or color response is generated
at the same rate as it is dissipated
by molecular diffusion.

We have used this characteristic
to construct an electroflor color
filter (Fig. 4). This cell uses a
sandwich of electrically conductive,
light transmissive electrode coat-
ings on glass plates.

The four plate sandwich contains
3 electroflor layers giving 3 visible
subtractive primary colors. In the
non-activated state, the cell is color-
less and transparent. When we ap-
ply a suitable potential, the cell
shows a color depending on which
element is activated. We can obtain
any combination of color and in-
tensity, or the 3 primary colors can
be activated simultaneously to pro-
duce a gray scale with a maximum
density of about 3.

This electrically controllable light
filter should find use in adjusting
color balance in color-film printing,
color-television, ete.

Our 2 in, diameter light filter
cell has an internal resistance rang-
ing from 50 to 1000 Q, depending
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on applied voltage. The apparent
resistance has a peculiar non-linear
characteristic, due evidently to po-
larization of the electroflor by the
applied voltage. This resistance is
large at small voltages, and small
at higher voltages. For example,
one cell shows an apparent resis-
tance of 500 Q at .1 v. and 50 Q at
1.5v.

We can vary the internal resis-
tance of a cell by varying the chem-
ical structure of the electroflor.
Electrofliors having excessively high
resistivity usually have a slow re-
sponse. This agrees with our prem-
ise that response is a function of
energy storage; high impedance
means a slow build-up of energy
during an applied voltage.

We believe we can construct
fairly large electroflor light-filters,
so long as we keep the resistance
of the electrodes low compared to
the electrofior.

Flat Plate Matrices

Our experiments thus far have
led to several ways of making flat
plate electrofior displays. Although
the electrodes are spaced 1/16 in.

"%

THE CORONET PRESS ® PLASTIC

Fig. 5: Experimental test cell is stoppered
glass tube filled with electroflor and con-
taining two platinum electrodes

apart in our developmental mat-
rices, we have found no inherent
reason this spacing cannot be re-
duced for greater definition or
the introduction of different color
layers.

Fig. 3 shows an experimental
matrix in which an electroflor is
placed in grooves cut in a plastic
plate. Fig. 1 shows an experimental
three-dimensional matrix built by
stacking together 4 such matrices.
Each flat matrix is formed by ten
leads entering each side of the
panel, resulting in 100 intersections

ELECTRONIC INDUSTRIES & Tele-Tech
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Fig. 6: Spiral electrodes in
these low-voltage electro-
flor indicator cells give a
larger volume of generated
‘glow’

or indicator points. Total number
of indicator points in the solid
array is 400.

Leads entering the matrices are
No. 36 platinum wires (.005 in.
dia.). Preferably the leads should
be evaporated metal coatings, thin
enough to remain transparent. A
full scale solid matrix might con-
sist of panels with 500 leads on
each side, requiring an area about
25 in. square. Definition with a 500
line matrix is equivalent to that of
a conventional television picture.
Maps or other reference data can
be inserted under the transparent
solid “erystal ball” matrix.

Scanning

Possible scanning procedures for
the matrix display include digital
tree selector systems and the elec-
tron beam switch. At present, the
electron beam switch appears more
promising because the switching
function occurs within a single tube
device.

Electronic Crystal Ball

Our use of the term “crystal
ball” is not a facetious gesture. It
is in truth an accurate description
of a new device which can present
three-dimensional luminous or col-
ored images within a transparent
enclosure. Using transparent elec-
trodes and electroflors. we can now
build a three-dimensional matrix
which is completely transparent
until a signal is applied. Unlike
similar displays constructed with
gas glow tubes, there need be no
optical discontinuities within the
“crvstal ball.”

Different electroflors can be alter-
nated along one axis to give differ-
ent colors. The practical result is
a three-dimensional color display
within a durable solid transparent
device. Five dependent variables
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can be simultaneously plotted in
terms of X, Y, and Z position, color,
and intensity.

Avionic Aid

There are many cases where
a visual three-dimensional display
has become essential for rapid,
accurate control. One of the most
urgent examples is the control of
air traffic. Here the conventional
plan-position indicator can be
greatly improved by addition of
the third dimension to represent
altitude, and even possibly a color
code for different classes of air-
craft.

Radar Indicator

We are studying the possibility
of a radar indicator to be installed
in an aircraft windshield. In this
system the electrofior and electrode
matrix would be transparent so the
pilot could see through the wind-
shield. The ppi pattern would ap-
pear as a visible colored image
within the windshield.

One of the most pressing prob-
lems in connection with radar dis-
plays is the matter of viewing the
display under high ambient light
levels or in broad daylight. Visible
color electroflors are a potential
solution to this problem.

Present Status

Although many potential uses
have been suggested for our new
electroflors, our first efforts have
been concentrated on the develop-
ment of data storage and readout
units for computers, and military
equipment for the observation,
guidance, and control of airborne
vehicles. At present we are develop-
ing prototypes of our electronic
light filters, low voltage computer
indicator cells, and small data
storage matrices.
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The input impedance (z;,) of
a lossless quarter wave trans-
mission line of characteristic
impedance z, terminated by an
impedance (z,) is given by :

Z')
Zin =
%
or,
Zin Zo i 4
H. M. Wasson Zo Z Yo

Therefore, Z,, — Y, (Capital Z

and Y denote normalized values.)

This relationship shows that the normalized input
impedance (Z;,) of a terminated quarter wave trans-
mission line is equal to the normalized terminating
admittance (Y,). On the Smith Chart, the Z,, of a

i
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Fig. 1: Immittance
Chart, based on ro-
tating impedance
180° for admittance.

terminated quarter wave transmission line corre-
sponds to the point found by plotting the terminating
impedance (normalized to the characteristic impe-
dance of the line), rotating” the point 180° (corre-
sponds to quarter wave transmission line), and
reading off' the input impedance (terminating ad-
mittance).

Because of these characteristics of transmission
lines and the Smith Chart," = 3 the admittance corre-
sponding to a given impedance can readily be deter-
mined by plotting the impedance and then rotating
the point 180°.

Development

If the Smith Chart is thought of as being made
up by 2 identical transparent layers, properly
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Two Smith Charts, reversed 180°, indicate "im-
mittance''—the combination of impedance and
admittance—at a single point. Method leads to
simple determination of equivalent series and

shunt configurations for two-terminal networks.

"Immittance”

New Tool For
Network

Analysis

By HAROLD M. WASSON,

Electrical Engr.,
RCA Victor Television Div., Cherry Hill,
Delaware Township, Camden 8, N. J.

aligned, then instead of rotating the impedance
point to find the admittance, one layer can be rotated
180° and labeled admittance. For each point, then,
both impedance and admittance can be read off
simultaneously.

Because it includes both impedance and admit-
tance scales, it is appropriately called an Immittance
Chart, Fig. 1. To avoid excessive complication, some
details are removed from the admittance grid and 2
colors are used. The chart, then, may not introduce
great complexity, yet it serves many new uses in
addition to the uses of the Smith Chart.

Equivalent Z or Y

For a series connection of impedances Z,, Z,, Z,,
the resultant impedance is equal to Z, + Z, + Z,.

ELECTRONIC INDUSTRIES & Tele-Tech . February 1957

Conversely, an algebraic sum represents a series
connection of impedances. Therefore, Z = R + ;X
corresponds to a network having a series connection
of R and jX.

For a parallel connection of admittances Y,, Yo, Y;
the resulting admittance is equal to Y; + Y, + Y,.
Conversely, an algebraic sum represents a parallel
connection of admittances. Therefore, Y = G 4+ jB
corresponds to a network having a parallel connec-
tion of G and jB. A point on the new chart (corre-
sponding to both Z = R + jX and Y = G + jB)
therefore, gives the equivalent parallel network for
a given series network and vice versa.

Referring to Fig. 2A, the point A corresponds to
the normalized impedance 1 + j1 and the normalized
admittance 0.5 — j0.5. The impedance (1 + j1) in
turn corresponds to the series network in Fig. 2B
and the admittance (0.5 — j0.5) corresponds to the
parallel network in Fig. 2C. Fig. 2D shows the equiv-
alent networks after de-normalization.

Lodder Network
Because the Immittance Chart has contours of
constant conductance and susceptance as well as
those of constant resistance and reactance, it is use-
ful for the determination of input impedances of
ladder networks. For example, it is desired to deter-
mine the impedance (Z,;) resulting from the addition
of a resistance (R, = 0.5) in series with the impe-
dance (Z; = 0.7 + j0.7). Since the addition of a
resistance in series with Z, has no effect on the
reactive part of Z,, Z, will be on the same reactance
line but displaced along this line a distance corre-
sponding to the sign and magnitude of R..
When Z; and R, are normalized to the same resis-
tance (Z, = R,), the displacement will be 0.5 (R.,)
(Continued on page 78)
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Fig. 2 (A) Pt. A corresponds to normalized impedance 1 - jl and
admittance .5 — |.5; impedance and admittance as series (B) parallel
(C) networks, respectively; and, (D) de-normalized equivalents.
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Fig. 1: Potentiometer
showing new ‘“‘hub”
construction and ce-
ramic coil form.

B I | [
~— — »
= s e " 1 a lavet fnr the hrida
JI\
By JAMES W. WEIDENMAN
and
DAVID S. RATHJE
Components Div., Litton Industries
5873 Rodeo Rd., Los Angeles 16.
Fig. 2: Assembly of a precision potenti- Fig. 3: Resistance coil is wound exter- Fig. 4: Machined aluminum “hub’” functions
ometer model requires use of a microscope. nally on dimensionally stable ceramic form. as mounting plate and internal support.
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WO of the most elusive goals facing the potenti-
ometer designers today are higher linearity and
greater stability.

Considerable experience in equipment operation
has pointed to several fundamental problems. Accu-
racy deteriorates with age. Plastic housings warp
due to moisture absorption. Stability is lost over
broad temperature changes. Many designs fail under
high shock and vibration conditions.

Designing a potentiometer that will maintain stable
operation under severe conditions is difficult. It’s
even more difficult when you attempt to maintain
=+ 0.01% linearity under these conditions.

The design described in this article strives for
these goals by a fundamentally new approach. New in
these 3 important areas: first, the means of attaining
high dimensional and electrical stability; second, the
winding techniques used to obtain high linearity re-
sistance coils; and, third, the method of guiding the
movable contact around the helical resistance element.

Dimensional and Electrical Stability

First thoughts concerning stability start with the
resistance element. In some designs, the resistance
element is potted or mounted in a plastic housing.
Dimensionally unstable plastic materials frequently
cause disturbance of the resistance coil. This is due
to moisture absorption or other factors. It may cause
serious degradations in mnoise and linearity. Total
resistance may shift and operating life may be sub-
stantially shortened.

This difficulty is eliminated by winding the resis-
tance coil on a dimensionally stable ceramic coil form,
Fig. 3. This externally wound coil facilitates careful
control of the resistance coil during all stages for
assembly and test.

To assure maximum stability of the coil form, the
material chosen was a chemically inactive, non-
hygroscopic and dimensionally stable ceramic. Aging
or prolonged shelf life has almost no effect on the
material. To maintain stability in operation over
broad temperature ranges, the ceramic chosen was
selected because its coefficient of thermal expansion
most closely approached that of the copper used in
the resistance coil mandrel.

Another benefit arises from use of a coil form of
this design. Because the resistance coil is externallv
wound around the ceramic core, there is considerable
flexibility in the number of helical turns that can be
wound onto the core. The one basic design can easily
accommodate 3 gangs of 3 turns, 2 gangs of 5 turns,
or even 2 gangs of 10 turns each.

To maintain the stability of the resistance coil
under severe shock and vibration, it is necessary to
provide a secure mounting for the ceramic coil form.
This support is supplied by the new hub structure,
Fig. 4.

This hub is a single piece of precision machined
aluminum. It functions both as the front mounting
plate and as the physical support for all operating
parts. The ceramic coil form, slider arm, shaft and
ball bearings are all concentrically mounted on this
one-piece aluminum hub. The complete a<sembly is
shown in Fig. 1.
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Fig. 6: Positive stops operate without extra force on wiper arm.

Because it is machined in one operation from a
single piece of aluminum the hub can be manufac-
tured with great precision. With the accuracies made
possible by this hub design, there is a minimum of
eccentricity between the helical resistance coil and
the moving contact mounted on the input shaft. The
ball bearings are both mounted on this one hub struc-
ture and can be located with great accuracy. Their
positional accuracy is not dependent on the accuracy
of assembling numerous independent parts, as is the
case with older designs.

(Continued on page 134)
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What's New . . .

Electronic
Eyes
Inspect

Drinks

Try staring at a spinning wheel
of bubbling beverage bottles—the
swirling, sparkling liquids are
hypnotic. Human inspectors often
blink and doze. Now, electronic
inspectors can be used and they
will take into account such things
as variations in bottle color and
harmless bubbles, but spot any
foreign particles in the liquid con-
tents. Figure 1 shows an elec-
tronic inspector for beverages.

The bottle goes in through a
timing gate and star wheel. The
twenty-bottle turret revolves con-
tinuously and spins the bottle to
start the liquid swirling. Then the
turret stops the bottle’s spin, leav-
ing the liquid swirling. The con-
tents of the bottle continue to
spin while the electronic inspector
sends a beam of light through the
bottle to double banks of photo-
cells. The inspection lights and
cells move with the bottle during

the brief inspection period, then -

swing back to meet the next bot-
tle in line. There is no relative
motion during inspection, so any
changes in light detected by the
inspecting “eyes” will come from
particles in the liquid.

Rejection

Interception of the light falling
on the phototubes causes a change
of the voltage-current relationship
in the phototube circuit. This
change is electronically amplified
by a pulse amplifier and causes a
relay to function. The relay con-
trols a solenoid on the memory
mechanism so that whenever a
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bottle is to be rejected a pin (one
of 20 corresponding respectively
to each one of the 20 bottle posi-
tions within the turret) is pushed
out beyvond the face of the mem-
ory wheel.

As the rotating turret continues
to carry the rejected bottle toward
the outfeed side of the machine,
the extended pin on the memory
wheel travels in synchronism un-
til it intercepts the switch which
controls the reject arm solenoid.
The arm guides the “rejected bot-
tle” from the main conveyor onto
2 short conveyor to an accumula-
tion table. In the bottling plant
it is necessary at this point to
have human eyes analyze the re-
jects to determine why the bottle
was rejected.

Phototubes

The phototubes are mechani-
cally arranged so the cathodes

BOTTLE ENTERING
INSPECTION MACHINE

slight frequency response devia-
tions, are quite similar. A broader
frequency response can be tol-
erated in the lower channel. The
output tubes (thyratrons) of the
two channels are paralleled so
that either can cause the rejec-
tion.
Each channel consists of the
following stages:
a) Cathode Follower Input
Stage
b) Triode Signal Amplifier
¢) Balanced Modulator
d) High Frequency Ampli-
fication (three stages)
e) Thyratron or Trigger
Tube.
Circuit Analysis

Signals developed by either
group of phototubes are applied
to the respective cathode follower
for the channel involved, then am-
plified and channeled to the bal-
anced modulator. A continuous 3

BOTTLE STOPPED
FOR INSPECTION
(Contents Spinning)

BANK OF
PHOTOTUBES
ACCEPTED
BOTTLE
— = REJECTION
REJECTED :
AMPLIFIER MEMORY
BOTTLE EXCITER MECHANISM

LAMP

LENS SYSTEM

Fig. 1: This electronic inspection machine checks 150 bottles each minute

overlap slightly and encompass all
the light passing through the bot-
tle. Electrically they are arranged
in an upper and a lower group,
each with its own amplifier chan-
nel. Separate sensitivity controls
permit higher sensitivity in the
lower channel to detect glass or
other heavy solids and lower sen-
sitivity in the upper channel to
compensate for bubble concentra-
tions.

Amplifier
The two channels, except for

ELECTRONIC INDUSTRIES & Tele-Tech

Kc carrier frequency is also fed
to the balanced modulator, but no
output is obtained therefrom un-
less an input signal is present.
The presence of signal produces
an amplitude-modulated 3 Kc sig-
nal which is “fed” to the three
stages of H. F. amplification and
finally causes the triggering of the
thyratron associated with that
channel. Only a relatively narrow
band around the 3 Kc range need
be handled by the high frequency
amplifiers.
(Continued on page 137)
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Electronic Probes

Check Turbines

M. L. Greenough and J. Johan-
sen at NBS have recently come up
with an electronic instrument that
checks clearance between rotating
and stationary blades inside a
steam turbine. They use a mutual-
inductance micrometer probe made
by printing inductors on a ceramic
base.

Turbines

One of the big problems in
steam turbines is keeping safe
axial clearance between rotating
and stationary blades. Rotor and
stator blades are supported by the
massive rotor and the relatively
thin outer casing. This means
thermal transients can cause large
differential expansions, possibly
resulting in interference between
the blades. The new NBS rotor
probe gives engineers an accurate
check on blade clearance by mea-
suring the axial distance from the
shrouding around the rotor blade

tips to the base of the outer stator
blades. Since conditons at the
blade tips are severe—high veloc-
ity steam at T00°F-—a tempera-
ture-resistant probe is essential.

A typical mutual inductance
probe ! contains two coplanar, co-
axial coils wound on a dielectric
core. An r-f source, regulated
with respect to the product of the
frequency and current, energizes
the primary coil. The ac voltage in-
duced in the secondary coil de-
pends on the distance from the
probe to a nearby electrically con-
ducting reference plate. Suitable
electronic circuitry then detects
and amplifies the output voltage
from the secondary coil, and the
amplitied voltage is indicated on
a meter calibrated to give the
probe-to-surface ‘measurement in
inches or centimeters. The instru-
ment can detect very rapid dis-
placement changes.

To measure the transverse mo-

Electronic Light
— Luminous Capacitors

Electroluminescence may well be-
come the main source of artificial
light in the future, according to
physicists at Sylvania. In its sim-
plest form, the luminous panel lamp
developed at Sylvania consists of a
thin sheet of a dielectric material
containing a special electrolumi-
nescent powder sandwiched between
two conducting sheets, at least one
of which is transparent. It operates
only on alternating current, and
its brightness depends on voltage
and frequency of the electrical field
applied across the dielectric phos-
phor layer. It Dbears no physical
similarity to any other light source,
operating as it does without bene-

fit of filament, bulb, vacuum, gas
discharge, or tube. Electronically
speaking, it may be called a lumi-
nous capacitor.

Enameled Steel

Early developmental models in-
volved at least one panel of con-
ductive glass as an electrode. This
imposed severe limitations on
manufacture and use of the light.
Now, however, Sylvania has found
that they can use a piece of enamel-
ing steel; coating it with a mixture
of phosphor and a ceramic frit, fir-
ing this mixture onto the steel, and
then spraying the surface while
still hot with a solution of a tin

Table 1
Brightness Footlamberts at Given Frequencies
60 Cycles i Volts 400 Cycles
Green Blue Yellow Green Blue Yellow
1-.3 .08- .25 .05 1 4-1.0 3- .7 1-1.2
.7-1.0 .5 .8 .2- .5 2.5- 3.5 2.0- 3.0 .6-1.5
2.5-3.5 2.0-3.0 1.02.0 7.0-15.0 6.0-10.0 2.0-4.0
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Fig. 1: Vital turbine rotor clearances are
checked by electronic inductance probes

tion of the shroud band, the ener-
gized primary winding induces
voltages in two secondary coils
that cover separate halves of the
primary winding area. These half-
windings are connected in series
opposition so that there will be no
voltage output when the band
around the blades is centered over
the probe. This band corresponds
to the reference plate of the typi-
cal mutual inductance probe.
(Continuved on page 86)
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Fig. 1: Spectral energy and trichromatic co-
efficients of unmodified phosphors, at 60 cps

salt to form a luminous capacitor.
The result is a steel-backed sheet
of porcelain enamel with a trans-
parent conducting surface of a tin
compound. When an alternating
potential is applied to the steel
backing and the conducting front
surface, the phosphor-ceramic be-
comes luminous.

Advantages

The new process is a great step
forward for panel lighting. Its
basic cost is much lower. It is not
fragile. The steel sheets may be
pre-cut or stamped into any desired
shape with as many holes, slits, or

(Continued on page 94)
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Fig. 1: Samples of miniature transformers designed & wound by the author.
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By ROBERT T.

HENSZEY

Audio Transformer Design

In developmental work it is
definitely an advantage to be able
to design transformers quickly and
not have to wait for a manufac-
turer’s prototype. With this in
mind, a simple step by step pro-
cedure has been established such
that the design may be completed
in only a few minutes.

Transformers suitable for de-
velopmental work may be bobbin
wound without interlayer insula-
tion and ready for use in a few
hours. The production designs can
be left to the transformer manu-
facturer. However, it is important

ROBERT T. HENSZEY, Project Engr., Santa
Monica Branch, Instruments Products Eng'g.,
Grand Rapids Div., Lear, Inc.

to consider that the size of a com-
mercial unit may be 30 to 50%
larger if producibility, reliability,
and life must be considered.

Performance

The primary inductance is of
major importance in most audio
transformer designs. This is evi-
dent by inspection of the 1-f equiva-
lent circuit shown on Figs. 2 & 3.
A primary inductance which is too
low causes phase shift, loss of re-
sponse and distortion. In specify-
ing inductance, it is important to
specify also the ac and dc¢ flux
levels, or the ac voltage and the
dc current. The reason for this is
that the incremental permeability
varies with flux level such that the

inductance may easily be changed
more than 10 to 1. The inductance
may be increased in a transformer
wound on a small core by winding
many .turns of fine wire; however,
the efficiency will suffer because of
the increased dc resistance. The
designer must compromise for his
particular application between per-
formance and the minimum size.

If h-f operation is contemplated,
leakage inductance and shunt ca-
pacitance must be considered. How-
ever, no problem should be encoun-
tered below 10-20 Kc. The ampli-
tude response of several trans-
formers constructed and tested was
down less than 1db at 20KcC.

The first design may be based
upon approximations if exact re-

Figs. 2(1.) & 3(r.) : Phase response and amplitude, respectively, for variou s values of the ratio of primary source to desired primary input impedance.
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As an aid to the circuit designer, presented here

is a step-by-step procedure which enables com-

pletion of developmental models in a few hours.

Short cuts

quirements for the transformer are
not known. A breadboard test us-
ing the first design will yield
enough information to make a sat-
isfactory second design. This ap-
proach may seem wasteful, but
small transformers wound on a
standard nylon bobbin are fairly
inexpensive for experimental use
and may lead to a less expensive
final solution when all factors are
considered.

Design Prerequisites

In order to design an audio trans-
former for a particular application,
the designer must know:

1. Primary voltage or operating
power level.

Fig. 4: Arrangement of the windings on core.

BO
PRIMARY

SECONDARY
S
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2. Load impedance.
3. Desired primary
reflected from the load.

impedance

4. Source impedance (i.e., col-
lector or plate resistance).

5. Required phase or amplitude
response.

6. DC current in windings.

7. Allowable losses—ac or dc.

The designer also must have
available a wire table and the fol-
lowing curves from the magnetic
material manufacturer:! 2. 3

1. DC magnetization and perme-
ability curves.

2. Incremental permeability curves.

Design Procedure

1. Compute R,;/R, and then find
X,/Rs from the appropriate curve
of the amplitude, or phase response,
Eq. 1 & Figs. 2 & 3. For many
transistor applications, R,/R, will
be 10 or greater.

2. Substitute the value of X,/R,
from Step 1 into Eq. 2 and solve
for L,  This is the minimum pri-
mary inductance for the perform-
ance requirements selected in
Step 1.

3. Select a core size and mate-
rial. Table 2 and Table 3 will serve
as a guide to the selection. Where
power levels of 1 watt, and several
milliamperes of dc are required, a
grain oriented silicon steel may be
better than nickel-iron since the

February 1957

Fig. 5: A transformer bread board application.

permeability of nickel-iron is re-
duced so much by dc and the neces-
sary air gap.

4. Substitute the value of L,
into Eq. 3 and solve for N,.

5. Select a wire size and check
with Eq. 4 to see if it will fit into
the available window space. For
most transistor applications it is
desired to deliver power from the
secondary and not just supply grid
voltage. Therefore, the primary cop-
per area will equal the secondary
copper area or Npcm, = Ngem,
Otherwise, N. may be computed
from Eq. 5. If at this point there
appears to be too much or too little
space for the wire, select a new
core size and recompute N,. The
value of “k” in Eq. 4 is determined
empirically and may vary 10 to
15% with wire tolerance, insula-
tion, and winding technique.

6. If the primary voltage is not
known, it may be computed from
the power level using Eq. 6.

7. Substitute the value of N,
into Eq. 7 and compute the ac flux
density, B,..

8. Let the dc flux density, By,
be equal to the maximum desired
operating flux density for the core
material selected minus B,., Eq. 8.
This allows the minimum air gap
to be used. Since the ac permeabil-
ity decreases with increasing air
gap or increasing dc¢ flux density,
it may be seen that there is an
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Audio Transformer
(Continued)

optimum gap for every set of con-
ditions. However, the minimum gap
will be satisfactory for most con-
ditions.

9. Compute the length of air gap
with Eq. 9 after substituting the
value of B,. The de¢ permeability
(qe) of the same material without
air gap is obtained directly from
the magnetization — permeability
curve of the material selected.

10. Now that 1, is known, the
inductance may be computed using
Eq. 10. The ac permeability (p.,.)
of the core material without air
gap is obtained directly from the
incremental permeability curves of
the material selected. The value of
Ngy. (oersteds) to use in determin-
ing p,. is found on the de magneti-
zation curve and is the value cor-
responding to the known B,.. If the
computed value of L, differs from
that determined in Step 2, appro-
priate corrections may be made
either by changing the number or
turns, or by changing the core area.
In either case, if an appreciable
change is made, Eqs. 4-10 should
be recalculated.

11. Compute the mean length of
turn for each winding. Eq. 11.

12, Compute the dec resistance of
each winding, using Eq. 12 and the
ohms/in. from a wire table. If the
dc resistance of the primary is
comparable in magnitude to the
source resistance, recompute
Step 1.

13. Compute the efficiency using
Eq. 1384,

Numerical Example: The design
specifications for a typical transis-
tor amplifier interstage transformer
follow:

1. Primary voltage — 6v (max.
collector swing).
2. Load impedance = 1000 Q

(input to next stage).

3. Desired load impedance re-
flected to the primary — 20,000 Q.

4. Source impedance 100,000
Q (collector resistance).

5. Maximum phase shift at 400
cycles, 15°,

6. Primary dec =.8ma; no secon-
dary de.

7. The efficiency should be better
than 75%.
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- No = [ 3.19 A, X 10°®

10.

11.
12.

13.

TABLE 1
Audio Transformer
Equations

. Response requirements combined with A,

Rl N Xn ]

1 vields | =2

R dg[ R. An
(Sce Fig. 1 or 2) Bao
I _ R2 x [ Xn Bdo
TP 2nf R: E
Idc

5 ¥
e+ ) ]
_“u —

L,
1st approximation for moderate dc let
Io MLT =

(n+ - ) = o0 .
. Npyemp + Nyem, < kAw P

X 1.273 X 108 Ru

k = .45 for #35 to 44 HF wire bobbin

wound

. R. ¢ R.
R =N [ R: ]

' R,
E = [Pm]

(Approximation including core loss)*

Design

= AC flux density (gauss

= Unbalanced direct current

R, =

_ 349 E X 19"‘
T AN, R.
. Bdc = Btotal - Bac
.6N14, le
TI= — -

Bdc Mde Xn
where: a
NIs. = NI, + N.I. + ete. b =

3.19 N2 Ac X 10°8 cm
Ly = —— — )

l + i !c - f =
¢ Hac h
MLT =2 +b) +=(h +h")
DCR = MLT X N X @/in. h’
1
n = SRS 'S T L =
[ I\ ] Ry + R, ¢
I % L5- Ny le
’ ’ Izlv Mac
X 1009, Kde

(Continued on page 130)

= Incremental permeability

Symbols

Effective core area (in.?).
A, effective = .9A. measured.
Bobbin Window area (in.?)

DC flux density (gauss)
AC voltage (rms volts

(amps.)

Primary shunting inductance
(henrys)

Mean length turn (inches)
Turns

Primary power level (watts)
Load resistance (chms)

Primary winding resistance
(ohms)

Secondary winding resistance
(ohms)

Primary source impedance
(collector resistance, ete.) plus
R, (ohms)

Desired primary input imped-
ance: Ry 4+ R, referred to pri-
mary (ohms)

Primary reactance (ohma)

Core width (inches)

Stack height (inches)

Bare circular mil area
Frequency (cps)

Distance from core

to inside of winding (in.)
Distance from core

to outside of winding (in.)
magnetic core length (in.)
Effective air gap (in.)

DC permeability

Fig. 6: Four samples of the many standard nylon bobbins available for square core transformers.
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The Scream of a Jet
—In a Six-Inch Test Cell

Within a six-inch cube, this new acoustic test chamber duplicates the high sound intensi-
ties in an air force jet plane. Tests with the inexpensive laboratory equipment prove large
changes can occur in characteristics of electronic components subjected to intense sound

Vibration, shock, and high in-
tensity sound are all met in air-
borne installations. Vibration and
shock testing equipment are now
common equipment in electronic
test labs. New equipment is
needed, however, to duplicate the
high intensities of sound present
in modern jet aircraft. For such

ELECTRONIC INDUSTRIES & Tele-Tech

acoustic excitation tests, the Ar-
mour Research Foundation has
designed and constructed a high
intensity sound chamber.

Principle

The ARF sound chamber is
based on the reverberant chamber
principle. It uses inexpensive,

. February 1957

AUDIO
VT VM

.

i
DRIVER

PROTECTIVE
DEVICE

POWER
AMPLIFIER

Fig. 1: Commercal parts
form this high intensity
acoustic test chamber

By R. H. JACOBSON

Research Engineer Armour Foundation
Chicago, IHlinois

commercially available compo-
nents in a rather simple installa-
tion. The basic principle of opera-
tion follows:

If an enclosed space contains a
sound generator which is radiat-
ing sound at a given power P, the
sound intensity I will build up
until the power dissipated at the
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Fig. 2: This graph presents typical sound spectra for operating jet aircraft engines

walls (and in the air) is equal to
the input power. If the intensity
is assumed to be uniform through-
out the enclosure, its value is
given by the expression?

I:F__

a

where a is the total absorption in
units of area. If P is given in
watts and I in watts/cm?, the ab-
sorption should be expressed in
cm?2 units.

To establish a framework for
discussion, it should be noted that
the reference level for airborne
sound, 0 db, is 10—16 watt/cm?2.
Thus, an intensity level of 140 db
represents an intensity of 0.01
watt/cms2.

In order to achieve a high sound
level with a modest acoustic-
power input, a low total absorp-
tion is required. This dictates the
use of a small chamber with
acoustically “hard’” walls and con-
struction; that is, with walls and
general construction highly re-
flective or non-absorbing for
sound.

Fig. 3: Typical operation of the ARF test chamber at 2300 cps

170 T T T T T —T

Construction

A chamber size of 6 x 6 x 6 in.
was selected. The sides of the
chamber are constructed from 12-
gage sheet metal and are rein-
forced with % x 34 in. aluminum
ribs. For simplicity, in the first
experimental model, a standard
electronic chassis box 6 x 6 x 6
in. was used.

The end plates, which are re-
movable, are made of % in. alu-
minum and are secured by studs
cxtending from the body of the
chamber. An Altec-Lansing 730A
40-watt loud speaker driver is
mounted on the back plate to pro-
vide excitation. In a later configu-
ration, an experimental Jensen
unit of somewhat higher power
capacity was used. The front plate
mounts the connectors necessary
to bring leads in and out of the
chamber. All joints are made tight
in an effort to assure complete
closure of the chamber.

Signal Source
The basic signal may come from
one of 3 sources: An audio oscil-

T T T

l

3
[

Acoustic
Test
Cell

(Continued)

lator, which provides single fre-
quency sine-wave input; a random
noise generator which provides
broad - band sound covering the
frequency range of 20 to 20,000
¢ps (white noise); or a tape re-
corder which could be used to pro-
vide special signal inputs, such
as recorded sounds of a jet en-
gine.

The signal source drives a
power amplifier which provides
the 40 to 50 watts power required
to operate the driver. A fuse to
protect the driver from overload,
and a shunt load resistor to pre-
vent damage to the amplifier,
should the driver fail, are located
between the amplifier and the
driver. An a-f VITVM is placed
across the driver input for mea-
suring the input power.

Pressure Measurements

Three gages are used on the
cel. Two are barium titanate
pressure sensors of ARF de-
sign,* 3 the third is an Altec-Lans-
ing condenser microphone de-
signed for measurement of fairly

Fig. 4: Calibration curve of experimental acoustic test chamber
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high acoustic pressures. Sound
pressure level in the chamber is
determined by reading voltage
output of the microphone on an
a-f VTVM. Since the chamber was
first constructed, tightly sealed
plexiglass windows have been
added to allow visual observations
and optical measurements to be
made on the component under test.
A cathode-ray oscilloscope is used
to monitor the wave form of the
sound field.

Instrumentation

The component under test is lo-
cated in the sound chamber, near
the windows. Connections be-
tween the component and its cir-

cuitry are made through the con-'

nectors on the back plate, thus
preserving a tight seal on the
chamber. The -circuitry for the
component under test is located
outside the chamber and appropri-
ate instruments connected to de-
tect the effect of the sound field.
The oscilloscope and audio fre-
quency VTVM, shown in Fig. 1,
are used for electron tube tests.

Calibration

The sound chamber is calibrated
by supplying power at a given fre-
quency to the driver and measur-
ing the sound pressure level in
the chamber. Figure 4 shows the
frequency response of the sound
chamber at several values of con-
stant power input. The variations
in intensity at the higher frequen-
cies are caused by resonances
within the chamber. Sound pres-
sure levels of 145 to 150 db are
obtainable with approximately 50
watts of electrical input. This
same power level yields a sound

ELECTRONIC INDUSTRJES & Tele-Tech

level of 140 to 143 db in a fre-
quency band of 20 to 20,000 cps
when the random noise generator
is used as signal source.

Resonance Effects

Operation from a sine-wave
source is particularly useful in
determining resonance of compo-
nents. Figure 8 is based on actual
data obtained at 2300 cps, which
is one of the chamber resonances.
At this resonance, a level of 150
db is obtained with about 7 watts
electrical input.

For operation at a single off-
resonance frequency, the curve
shown in Fig. 3 is displaced down-
ward. Measurements of the “Q”
(resonant magnification) of the
chamber were made by the band-
width method and yielded Q val-
ues of 47 at half-wave resonance.
30 at full-wave resonance, and 111
at the 2nd harmonic resonance.
This is consistent with the sharp
peaks seen on the frequency re-
sponse curve, Fig. 4.

Jet Noise

Typical sound spectra found
aboard and in the proximity of an
air force jet aircraft are shown
in Fig. 2. Curve A shows the aver-
age sound level, in each octave
band, measured approximately 10
ft from the tail-pipe of the jet en-
gine operating at full thrust.
Curve B represents the sound
level measured for the same air-
craft at the inboard equipment
bay. The noise level at the equip-
ment bay approaches 140 db.

These 2 curves do not represent .

the worst possible conditions, but
are typical of conditions found in
service.

These conditions must be dupli-
cated by a laboratory device to
evaluate properly the effect of
acoustic excitation encountered in
service on electronic components.
An average sound pressure level
easily obtainable in the ARF
sound chamber, both with the
random noise generator and with
the audio oscillator input, is
shown by curve C. This average
level is well above the sound level
encountered at the equipment lo-
cations.

The vibration restonse of the
sound chamber was investigated
to be sure that the response of a

. February 1957

Fig. 5: Contact resistance in 130 db field
(top, 950; center, 1100; bottom, 1400 cps}

component mounted in the cham-
ber during a test was due to direct
impingement of sound on the
component, and not to vibration
transmitted through the mounting
bracket. A Gulton Model A315
Accelerometer was suceessively
mounted on the rear inside wall
of the sound chamber, mounted
on the component mounting
bracket, and hung by its flexible
lead in the chamber without con-
tacting any part ef the chamber.

The accelerometer output was
measured for discrete-frequency
sounds of 120 db at frequencies
ranging from 200 to 6000 cps, and
with white noise excitation at
levels from 100 to 140 db. The
result of thesze tests indicated that
the maximum mechanical vibra-

(Continued om page 112)
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ANTENNA ARRAY

DPERATOR CONTROL CONSOLE (PDSITION A)
(ST
4 UIMITERS
AND

! ; !
Z RECEIVER DISCRIM-
el ; - INATOR 42 C.RS.
/ I i !h

AMPLIFIER
AND

%42 C.RS. FILTER :42 C.PS.

A
, SCANNING
1 SWITCH

B,C.0 -~FEED SEPARATE
OPERATOR CONTROL CONSOLES

Fig. 9: Diagram of basic Doppler system and derivation of frequency modulated waveform

Fig. 8: Scanning switch, the cover removed

Applying the Doppler Effect to
Radio Direction-Finding

By JOSEPH A. FANTONI and RICHARD C. BENOIT JR.

The effect of a moving antenna is simulated by using a circular array of fixed antennas.
By scanning the antennas in sequence and comparing the phase angle differences between

the sampled voltages the direction of transmission can be determined and plotted.

Fig. 10: Typical pattern presentations: 1. to r., for no signal, when receiving a signal, and with ambiguity resolved by sensing switch.
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Part Two of Two Parts

The antenna system consists of
31 vertical monopoles, approx. 23
ft. high, equally spaced around the
circumference of a circle 150 ft. in
dia.

In a quasi-Doppler system of this
type, large phase steps between
antennas are not desirable. A phase
step of 180° would give an infinite
frequency deviation and an instan-
taneous reduction of the discrimi-
nator output signal amplitude to
zero.

The 31 element array in a 150 ft.
dia. circle provides an approximate
0.433 wave length spacing at 30 McC.
The system works surprisingly well
right up to the cut-off frequency
where the phase steps became 180°.

Individual mesh ground mats and
a system of 3 wire radials of ran-
dom length, extending radially from
each antenna base, are used to sim-
ulate a ground plane.

A standard double-shielded co-
axial cable is used with each mono-
pole for connection to the antenna
scanning switch. (Fig. 9)

The i-f signal from the receiver
is fed to limiter stages to remove
any amplitude modulation and ap-
plied to a Foster Seeley discrimi-
nator. The I-f bearing signal from
the discriminator has a funda-
mental component of 42 cps corre-
sponding to the scanning switch
rotational speed. This signal is
amplified and filtered, then further
amplified and rectified. This signal
is applied to the bearing indicator.
Bearing sense is accomplished by
applying a small unrectified bear-
ing signal to the rectified signal
through a phase shifter and by

simultaneously shifting the phase
of one of the reference generator
signals 180°.

The Doppler principles of opera-
tion inherently lack bearing ambi-
guity. This is introduced in the
system by rectifying the detected
signal, a requirement imposed as a
result of the selected bearing indi-
cator design and display.

Bearing Indicator

The bearing indicator employed
is basically of conventional design.
It employs balanced modulators and
a CRT to translate the input recti-
fied bearing signal envelope having
a direction dependent phase into an
indication of bearing. A 7 in., flat
screen CRT was chosen for this
application. It is especially designed
for bearing indicator use, having
the characteristic of high deflection
linearity, which is required to re-
duce bearing error. A precision
alidade is provided for added read-
ing accuracy.

Typical pattern presentations are
shown in Fig. 10. Fig. 10A is the
“no signal” pattern presentation.
whereag Fig. 10B is a typical indi-
cator pattern on receipt of a signal.
The propeller tips serve as pointers
to indicate bearing. This bearing
ambiguity is resolved (as shown in
Fig. 10C) by manual operation of
the sense switch. The sense pattern
is folded away from the direction
of signal arrival.

Operator Control Consoles

The operator console, Fig. 11,
contains the detector chassis at the
top, the bearing indicator, commu-
nication receiver, power control
panel, and power supplies.

Fig. 12: Threshold signal levels necessary for bearing indications at various frequencies
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Fig. 11. Console, contains detector chassis,
indicator, receiver and power supplies

Ar. i-f deviation indicator, lo-
cated on the detector panel, is pro-
vided to aid the operator in tuning
the receiver to the exact frequency
of the received signal. This insures
that the frequency deviation of the
bearing signal is centered on the
linear portion of the discriminator
curve.

The design is such that 4 opera-
tor control consoles can be simul-
taneously operated using a single
antenna array and scanning switch.

Bearing Storage

One of the novel featnres em-
bodied in this design is a bearing
storage or memory system to pro-
vide a continuous, steady bearing
indication on short duration trans-
missions, high speed code or car-
rier shift radio telegraph trans-
missions.

The bearing storage system em-
ploys a magnetic drum which is
directly driven from the scanning
switch rotor shaft -and a record-
reproduce head assembly. The re-
cording of the bearing signal,
storage and readout function is

(Continued on page 124)

67



Standardized
White Noise

Tests

Wide frequency, nigh-G fests for missiie

components give simple meter noise read-

ings—are adaptable to large scale testing

By J. ROBBINS

Sylvania Electric Products, Inc., Emperium, Pa.

Fig. 1: Block diagram

of white noise

NOISE
READING
CIRCUIT

test

PUSH-
PULL
VTWM

RMS
VTVM

FILTER

BAND PASS

CIRCUIT

DRIVING The increasing interest in the
SYSTEM vibrational performance of vac-
uum tubes, as in guided missiles,
WHITE NOISE has created a demand for test
GENERATOR methods capable of evaluating
tubes over a broad range of vi-
brational frequencies at relatively
BAND PASS high' values of acce'leration. One
FILTER possible approach is the use of
sine wave vibration, swept over a
wide spectrum such as 200 to 2,-
000 cps. This test is too time con-
PREAMPLIFIER suming for large-scale testing. A
EQUALIZER rapid sweep rate will produce er-
roneous noise readings, but if the
test is performed correctly it is
POWER useful as a design test. Another
AMPLIFIER
|
e
[ UTEST
FIELD SUPPLY MERATER
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technique is the use of magneti-
cally recorded multifrequency vi-
brational conditions especially for
specific known installations; but
this method by itself lacks gen-
erality. The idea of white noise
vibration has often been consid-
ered and this approach was fol-
lowed in a wide frequency vibra-
tion test developed by Sylvania
under Bureau of Ships Contract
NObs 8023. This test is not re-
stricted to any particular tube ap-
plication, utilizes simple meter
type noise readings, and should
be adaptable to large scale test-
ing. The test equipment developed
is for subminiature tubes, but the
test procedure itself is also suit-
able for any other tube type or
component.

White Noise Test

The standard fixed frequency,
fixed g level vibration test is de-
fined simply and concisely by the
conventional methods. The speci-
fied g level (for example 15 g’s)
refers to the maximum value of
acceleration experienced during
sine wave vibration at a single
specified frequency (for example
40 cps). This type of specification
is not directly applicable to a
white noise vibration test which
necessarily has peak values of ac-
celeration occurring at highly ir-
regular intervals, while the inter-
mediate acceleration values com-

ELECTRONIC INDUSTRIES & Tele-Tech

|

Audio accelerator unit for the white noise test

Fig. 2 (left): Generator, amplifier, and clipper fcr acceleration test

prise a random path in time in-
stead of a sine wave. White noise
acceleration is properly a random
noise function and can be repre-
sented by procedures utilized by
S. O. Rice in his article “Mathe-
matical Analysis of FRandom
Noise.” ! The approach is as fol-
lows: Let e(t) be the noise func-
tion. Consider the instantaneous
values of e(t) to be plotted versus
time. The resulting plot may be
analyzed as a Fourier series over
an arbitrary time interval of
length T, resulting in one set of
Fourier coefficients for the fol-
lowing equation.

c(t) = C;cos (wit — &)
+ Czcos (Wat — ¢2) (1)
+ -« - 4 C,cos {wat — ¢a)

N
ore(t) = Z____
n=1
Chcos twyt — ¢n) (2)
N 5 o
Al - 0

If the analysis is repeated many
times for different intervals of
time, all of length T, different
values of phase angle, g, result. g,,
By Bay .., B, Wwill each assume
values which are randomly dis-
tributed between zero and 2= ra-
dians. Thus in equation (2),

¢n = random phase angle distrib-

uted uniformly over the range
(0, 2r)
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Ca = [2W (f.) an?

W (fz) af

Vaulue of power represented by
bandwidth Af at frequency fa

W, = 2r f,

Af = Bandwidth associated with
the nth frequency component

¢(t) = Random noise funection. This
function can be considered
to be either acceleration or
its voltage analag.
Equation (2) shows that a ran-
dom noise function may be viewed
as containing a wide spectrum of
frequencies and is therefore called
“white noise” in comparison to
whife light which contains all vis-
ible wave lengths.
The RMS of e(t) in eyq. (2) is
easily shown to be

CRMB \/ Z - L((;* ::I (3)

where N — o and ._\f — 0

Equation (3) is equally valid
when N is a finite number of com-
ponents, each represented by its
RMS value and each associated
with a specific band in the spec-
trum. The RMS value for the en-
tire spectrum is then

[ X

CRMS = '\[ Z-____ ) @)

v n=1

Cn
")
(Continued on page 114)

where E. =

= RMS value of nth
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Products

... for the Design Engineer

STANDARDS RECEIVER

Tube model SR-7 receiver is for
receiving radio transmissions from
the NBS through stations WWV or
WWYVH. Sensitivity: Less than 2 [Th4
of signal is required to produce a sig-

nal-to-noise ratio of 10 db on all op-
erating frequencies. Freq. Coverage:
2.5, 5, 10, 15 and 20 mc, crystal con-
trolled. Selectivity: 6.5 kc at 20 db
down. I-F Freq.: 1990 xc and 175
KC. Output: 250 mw into 10,000
load. A. N. L.: Series type noise lim-
iter. Antenna Input: 52 Q and high
impedance. Bench or rack mounting.
Specific Products, 14515 Dickens St.,
Sherman Oaks 2, Calif.
Circle 39 on Inquiry Card, Page 97

SOCKET MOUNTING

A  multiple right =zngle socket
mounting for use in conjunction with
printed circuits has been designed and
is now being manufactured. The mul-
tiple mounting can be used for two,
three, four, etc., sockets, and similarly
can be applied for the mounting of
other electronic components such as
resistors and capacitors that have not
previously been incorporated into the

ELECTRICAL METER

Instrument is a ruggedized and
sealed 2% in. round basic meter made
to meet the requirements of MIL-M-
6A and MIL-M-10304A. It features
extra high sensitivity, high torque-

to-weight ratio, a minimum number
of parts, and a new simplified pres-
sure-method of sealing and ruggediz-
ing. These meters are available in all
standard ranges of microammeters,
milliammeters, ammeters and voltme-
ters. Presently meters are produced
for original equipment manufactur-
ers only, and also for own line of
tachometer generators.. WaecLine,
Inc., 35 So. St. Clair St., Dayton 2.
Circle 41 on Inquiry Card, Page 97

LOAD ISOLATOR

Model U90 Ferrite Load Isolator is
especially designed for new military
radar operating in the Ku-Band fre-
quenc:ies. It provides a min. of 10 db
isolation over the bandwidth of 16,-
300 to 16.700 mc at 90 w. average
power aznd 90 kw peak. Insertion loss
is 0.7 db max., ard the input VSWR
is 1.05 max. A simple and compact
solution to “Long-Lines” and other

ZIPPERTUBING

Used to enclose, identify and pro-
tect multi-conductor wiring in the air-
craft, electronic or electrical indus-
tries. The zipper pull-tab is detach-
able. Tubing may be “unzipped” and

p /‘.«_':
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@m
CORTIGUAA DON
>
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MILITARY
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re-used, or permanently sealed with
a sealer. When sealed will withstand
a linear strength-test of 30 1bs./in.
Meets MIL-I-631B and MIL-I-7444A.
ID’s are from % to 4% in. in in-
crements of % in. Custom cabling
for experimental use can also be made
up quickly, avoiding prohibitive faec-
tory set-up costs. W. A. Plummer
Mfg. Co., 752 S. San Pedro St., Los
Angeles.

Circle 43 on Inquiry Card, Page 97

PULSE CONVERTER

The Model 8915 Rotostepper, an
electro-mechanical shaft positioning
device which provides controlled in-
cremental shaft rotation of one 2°
step per dec pulse. Rotation is unlim-
ited clockwise or counter-clockwise,
and stepping speed is as rapid as 60
steps/sec. with torque output as high
as 14 oz. in. Between pulses, shaft
position is locked in an accurate shaft

circuit. It ecan incorporate either
sockets of the same cr varying sizes,
and can be constructed to meet the
combinations and specifications re-
quired. Cleveland Metal Specialties
Co., 1783 E. 21st St., Cleveland 14.
Circle 40 on Inquiry Card, Page 97

70

magnetron loading problems caused
by lengthy transmission lines or ex-
cessive VSWRS. Guaranteed over a
range of —55° C to 4100° C. Litton
Industries, Components Div., 5873
Rodeo Road, Los Angeles 16.

Circle 42 on Inquiry Card, Page 97

ELECTRONIC INDUSTRIES & Tele-Tech .

Nominal

angle by a spring detent.
input of 1 a. at 28 v. de for a pulse
duration as short as 10 msee. will
accomplish one 2° step. G. M. Gi-
annini & Co., Inc., 918 East Green
St., Pasadena 1, Calif.

Circle 44 on Inquiry Card, Page 97
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_ Products

... for the Design Engineer

TRANSDUCERS

Designed for telemeterirg and other
applications requiring high signal
levels, these unique resistance-type
temperature transducers give outputs
up to 5 v. without amplification. Mod-

els are available in a wide variety of
physical configurations for measure-
ment of surface, fluid, and air tem-
peratures. Standard units cover
—320°F to +500°F range with +2%
linearity. Special units are available
to 1600° F. Nominal resistance values
offered are 100 Q to 20 X Q. Units
may be used in ac or de bridge cir-
cuits. Arnoux Corp., 11924 West
Washington Blvd., Los Angeles 66.

Circle 45 on Inquiry Card, Page 97

VIBRATOR

A new kind of construction is fea-
tured in the Series 1600. The design
eliminates the usual button contacts.
The vibrating reed and side arms
themselves, made of special contact
alloy, act as the contacting elements.
Far greater contact area than previ-
ously possible is afforded. Life is in-
creased by 50 to 100 per cent. Stick-
ing of contacts is eliminated, and

wear is distributed over a larger sur-
face. Mechanical hum is held to new
low level, due to the lighter vibrating
mass and to mnoise-reducing refine-

ments. P. R. Mallory & Co., Inc,
P. 0. Box 1558, Indianapolis 6.
Circle 46 on Inquiry Card, Page 97

ELECTRONIC INDUSTRIES & Tele-Tech

VOLTAGE REGULATOR

A new transistorized voltage reg-
ulator is offered in 2 models of vary-
ing current capacities. This precision
regulator is designed for use under
environmental

rugged conditions

where performance, spacing and
weight are at a premium. The cir-
cuitry employs a series power tran-
sistor and a temperature compen-
sated Zener diode reference voltage.
Voltage, current, regulation, size and
other parameters may be widely
varied to suit specific applications.
Input voltage is 27.5 vde = 15%.
Western Gear, Electro Products Div.,
132 West Colorado St., Pasadena 1.

Circle 47 on Inquiry Card, Page 97

ANTENNA

This dual frequency antenna con-
sists of a 24 in. aluminum parabolic
dish with 2 individual dipoles. The
design of the antenna is such as to
allow the dipoles to be adjustable
for either horizontal or vertical po-
larization. One combination of dipole
feed and dish covers the frequency
range from 1000-1350 McC; the other
combination covers from 2750-3000

MC. A type N coaxial fitting is pro-
vided on the dipole unit. Similar
units can be supplied in other bands,
depending on specific requirements.
Sage Laboratories, Inc.,, 30 Guinan
St., Waltham, Mass.

Circle 48 on Inquiry €Card, Page 97
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INDUCTION MOTOR

A split-pkase induction motor, de-
signed for use in office machines,
blowers, pumps, coin handling ma-
chines, etc., has been made available.
Ratings are 1/20 and 1/15 HP at

1725 rpm, and 1/30 HP at 1125 rpm.
It is available with resilient mount-
ing, thermal overload protection, cen-
trifugal cutout, and attractive gray
mottled baked enamel finish. Close
tolerance assures efficient operation.
Present packaging requires that the
motors be sold in multiples of ten.
However, single units are available
for experimentation. Bodine Electric
Co., 2254 W. Ohio St.. Chicago 12.

Circle 49 on Inquiry Card, Page 97

TUBE SHIELD

This new sub-miniature tube shield
mount is of a right angle design
having an integral socket for 3, 4,
5, 6 and 7 pin flat press sub-miniature
tubes. The design gives a compact,
easy-to-install heat-dissipating clamp-
ing mount, ideal for use in confined
spaces while permitting ready access
for service or tube replacement. The
right angle configuration provides

i

tube retention through a patented
metal-to-glass contact method on the
bulb along with the precision fit of
the socket. International Electronic
Research Corp., 145 W. Magnolia
Blvd., Burbank, Calif.

Circle 50 on Inquiry Card, Page 97
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RELAY TERMINALS

Type 8 relay is now available with
printed circuit terminals. Designed
to retain all characteristics of fast
operation, long life and great reliabil-
ity, the new model is ideal for switch-

ing current loads. For very low-level
loads, gold alloy or other special
contact materials, are available. Ter-
minals are tinned for ease of solder-
ing and for ready insertion into
circuit board. They are ribbed for
added strength, fully supporting the
relay and eliminating mounting
screws. Terminals for contact springs
are spaced for max. clearance. Phil-
lips Control Corp., Joliet, Ill.

Circle 51 on Inquiry Card, Page 97

POWER PACKS

A new line of adjustable voltage
semiconductor regulated ac operated
de power supplies. These provide a
rugged reliable stable source of power
for reference applications, transis-
torized equipment, guided missile ser-
vice, computer units, and all types
of miniature and standard size elec-
tronic devices. Available for either
60 or 400 cycle operation, 105-125

|

A

i y
vac input, and for output voltage
ranges of 5-10, 10-20, 20-30, 30-40,
40-50, 50-55, at current ratings up
to 200 ma. Electronic Research As-
sociates, Inc., 67 East Centre Street,
Nutley 10, New Jersey.
Circle 52 on Inquiry Card, Page 97
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R-F CHOKES

Individually checked, and providing
high Q in small size, a new line of
r-f chokes has been developed. These
series include solenoids on phenolic
and powdered-iron forms and pie-

$341

wound coils on ferrite cores, phenolice
forms, and powdered-iron forms, all
with pigtail leads. Pie-wound coils
on ceramic forms have soldering
terminals secured to the form. Finish
conforms to MIL-V-173A; special
finishes can be supplied. Inductance
ratings are from 1.1 y. and up. Cur-
rent ratings are from 50 ma. to 2800
ma. Waters Mfg., Inc.,, P. O. Box
368, South Sudbury, Mass.

Circle 53 on Inquiry Card, Page 97

COUPLER

A new coupler has been introduced.
It is a high power coaxial directional
coupler with minimum directivity of
23 db. for the frequency range 100
through 3,000 mc. Available in line
sizes from Type N to 3% in. and
will handle full power rating of these
line sizes. These high power, high
directivity, broadband couplers ecan
be furnished either uni-directional or

bi-directional, with choice of input
and output flanges. The V. S. W. R.
is less than 1.15 to 1, for main line.
Accuracy within 0.25 db at center
frequency. Douglas Microwave Co.,
Inc., 252 E. 3rd St., Mt. Vernon, N. Y.

Circle 54 on Inquiry Card, Page 97
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SERVO-MOTOR TACH

An unusually precise servo-motor
tachometer generator, featuring a

*+0.5% linearity, has been announced.
Consisting of a high performance,
directly

low inertia, servo - motor

coupled to an induction generator of
the drag cup type, this new EAD
Size 11 unit is a rugged, one-piece
assembly made of non-magnetic stain-
less steel and equipped with a pre-
cision gearhead for lower backlash.
Characteristics are lower nulls (0.008
V rms in phase; .015 V rms quadra-
ture and .019 V rms total null). East-
ern Air Devices, Inc., 359 Central
Ave., Dover, N. H.

Circle 55 on Inquiry Card, Page 97

SPHERE RESOLVER

A new miniaturized precision me-
chanical ball resolver for analog
computation applications. The 0.1248-
in. dia. input shaft may be driven up
to 100 rpm, and requires less than
5 in.-oz. at 25° C. for an output of
1 to 2 in.-ounces at the 0.187-in. dia.
sine and cosine output shafts. The
0.500-in. orientation shaft is concen-
tric with the input and establishes

the output relation with an accuracy
of £0.59% over a 360-degree range.
It is 1% in. sq. and 2% in. long,
weighing less than 34 lb. Vectron,
Ine., 1564% Trapelo Road, Waltham
54, Mass.

Circle 56 on Inquiry Card, Page 97
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PUSH-PULL SWITCH

A new type of line switch, featur-
ing push-pull action, is now available
on printed circuit type volume con-
trols. The new switch closes the
circuit when the control shaft is pulled

out, and opens the circuit when the
shaft is pushed in. This action elimi-
nates need for readjustment of volume
every time the radio or television set
is turned on . . . also eliminates ac-
celerated wear on the lower end of the
resistance element. Unique switch de-
sign affords long life and sharp
switching action. P.R. Mallory & Co.,
Inc., 3029 E. Washington St., Indian-
apolis 6, Ind.
Circle 57 on Inquiry Card, ’age 97

ATTENUATOR

Direct attenuation readings over
the full wave guide bandwidth with
speed and accuracy at millimeter
wavelengths are now possible. The
attenuator, M174A, is now in pro-
duction. Operates over the range of
50 to 75 KMcC/sec. in RG 98/a wave-
guide. Featuring bilateral matching,
the unit is calibrated to 50 db of at-
tenuation. Max. calibration error is

i 3
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0.1 db or 29 of reading, whichever
is greater, while transmission loss
is less than 1.0 db and is not included
in calibration. F-R Machine Works,
Inc., Electronics & X-Ray Div., 26-12
Borough Pl.,, Woodside 77, N. Y.

Circle 58 on Inquiry Card, Page 97

ELECTRONIC INDUSTRIES & Tele-Tech

POWER DIODE

A series of silicon power diodes
has been announced. The series is
rated ta deliver 14 a. to 70 a. (half
wave rating) and is available in
vo'tage ratings of 50 PIV to 3¢0 PIV.

. .
lﬂmlllall;@ngm 1
Designed for medium power equip-
ment where high performance, reli-
ability, high efficiency and miniatun-
zation are prime factors. Six diodes
assembled on proper heat sinks and
connected in a 3 phase bridge can
supply 13 kw at 1756 vde with natu-
ral convection cooling or 33 kw at
175 vde when forced cooled. Inter-
national Rectifier Carp., 1521 E.
Grand Ave., El Segundo, Calit.
Cirele 59 ¢n Inquiry Card, ’age 97
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VOLTAGE SUFPLY

An improved model of a consiant
reference voltage supply which con-
verts ac into a highly stable de refer-
ence voltage is now being produced.
Primarily designed for aajustable-
speed motor drives, it may be used in
some applications to replace standard
cells, wet or dry cells, and more ex-
tensive electronie regulating systems.
When connected to a 115 v. supply

(50 to 400 cps), the unit will supply a
relerence potential adjustable from 0
to approx. 87 v. and will maintain the
desired voltage with a stability of
0.0029. Servo-Tek Products Co,,
1086 Goffle Rd., Hawthorne, N. J.

Circle 60 on Inquiry Card, Page 97
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BEACON ANTENNA

Model AT-134, 75 wMc designed
specifically for use with aircraft type
marker beacon receivers has been
introduced. The Model AT-134 is in-
stalled by flush mounting it on the

bottom of an airplane fuselage. The
external arrangement is a flanged
deep drawn aluminum alloy case,
forming the antenna cavity, with the
slotted shaft of the variable loading
capacitor extending through the
closed top of the case to permit
screwdriver adjustment and tuning.
The flanged bottom is open. Telectro
Industries Corp., 35-16 37th St., Long
Island City 1, N. Y.

Circle 61 on Inquiry Card, Page 97

COLORED TOGGLE

A new toggle switch featuring a
colored plastic toggle is now avail-
able in a variety of colors. It enables
the manufacturers of electrical ap-
pliances to match or blend the toggle
switch with the color of their prod-
ucts. Color coding of multi-circuit
panel boards is also readily accom-
plished with the new switch. Avail-
able in both single and double pole

, h ~.

—
and center off types with ratings up
to 20 a. and 1 HP. It can be had
with screw terminals or solder lugs,
quick dismount spade-type terminals
or wire leads. Carling Electric, Inc.,
West Hartford, Conn.

Circle 62 on Inquiry Card, Page 97
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M-G SET

A frequency changing synchronous
motor-generator set with features in-
cluding recovery time of less than
0.15 sec. is now being manufactured.
The machine changes 60-cycle to 400-

i
hidad

xate

cycle current. Motor and alternator
are incased within a common frame
with single shaft. The 60-cycle motor
is 75 hp. Motor exciter is 1500 w. The
400-cycle generator is 50 kw at 80 per
cent power factor and 62.5 kva. The
primary source of supply of direct
current to excite the field coils of the
alternator is obtained from the 60-
cycle input. Kato Engineering Co.,
1415 First Ave.,, Mankato, Minnesota.

Circle 63 on Inquiry Card, Page 97

SONIC ANALYZER

Through spectrum analysis of
sounds, vibrations and electrical
waveforms laboratory and produec-
tion operations have been speeded up.
The LP-la, provides a logarithmic
sweep range of 40-20000 cps. In ad-
dition to presenting data graphically,
one new feature of the LP-la, is the
optional companion recorder which
may be added to make a permanent

record of waveform content over ex-
tended periods. Rate of sean is 1
sec., automatically slowed to 10 sec.,
2 min. or 16 min. for recording pur-
poses. Panoramic Radio Products, Inc.,
10 8. 2d Ave., Mount Vernon, N. Y.

Circle 64 on Inquiry Card, Page $7
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PULSE GENERATOR

Model 502 Pulse Generator, the sec-
ond in a series of completely transis-
torized test equipment using printed
circuitry is now available. Self-pow-
ered by a 22% v. “B” battery, pro-

viding a useful life of 450 hrs. It
provides a pulse length from 0.5 to 3
usec. in 3 steps with a 20 v. peak into
an 800 O load. Repetition rate: in-
ternal is 50 to 5,000 pps; external
from 0 to 5,000 pps. Syne, positive
or negative at 1 v. min. to 20 v. peak
to peak max. It is housed in a steel
case measuring 8% in. x 5 in. x 4%
in, Cubic Corporation, 5575 Kearny
Villa Road, San Diego 11.
Circle 65 on Inquiry Card, Page 97

COIL WINDER

A new designed direet drive hign
speed hand fed coil winder which
winds all random, clese, solenoid and
bobbin coils, as well as space windings
on grooved forms, is now available.
Speeds up to 7500 rpm are attained
by eliminating V-belt drive and
mounting motor directly to main
shaft. Maximum OD of coils wound
is 6 in., wire sizes are 27 to 40 gauge,

and output end of spindle is % in,,
flatted shaft, accommodating chucks
or mandrel adaptors. Foot operated
speed control instant re-setting auto-
matic counter. Geo. Stevens Mfg. Co.,
Inc., Pulaski at Peterson, Chicago 30.

Circle 66 on Inquiry Card, Page 97
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SCANNER

The Automatic Radioactive Chro-
matograph Scanner is designed to
provide an accurate graphical pres-
entation of the activity distribution
along a paper chromatogram tagged

t

with low energy beta-emitting iso-
topes. It employs a small flow counter
with low background and can accom-
odate chromatograms up to 3 in.
width and 5 ft. length. The instru-
ment is the only scanner which can
be operated without window, in-
creasing its sensitivity for C-14, S-35,
H-3, ete. considerably. Scanning-head
can be removed. Forro Scientific Co.,
833 Lincoln St., Bvanston, Ill.

Circle 67 on Inquiry Card Page 97

TRANSISTOR TESTER

New portable transistorized instru-
ment for measurement of transistor
parameters in quality control testing,
circuit design, and general trouble
shooting has just been announced.
Compact KT-1 has been designed
specifically for measurement of Beta,
h,; and I... Instrument is completely
self-contained with its own 1 KC ose.
and mercury cell power supply. Bat-

tery life of the mercury cell is about
1000 hrs. Printed circuitry has been
used throughout, increasing the port-
ability and ease of maintenance of
the unit. Baird-Atomie, Ine., 33 Uni-
versity Rd., Cambridge 38, Mass.

Circle 68 on Inquiry Card, Page 97
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POWER SUPPLY

A new power supply with steady
state regulation accuracy of *£0.01%
for computer applications has been
announced. This unit has a ripple of
less than 50 mv peak to peak and a de

output of 200 v £10% at 3 a. The dy-
namic regulation is: (a) =19 fora %=
15% step change in ac input, (b) *£1%
for a 509 load change, and the
unit is designed for an ac input of
208/230v, 3 phase, 60 cycle *£15%.
The power supply also has an ex-
tremely low dynamic impedance and
incorporates an ultra-fast magnetic
amplitier. Perkin Engineering Corp.,
345 Kansas St., E! Segundo, Calif.
Circle 69 on Inquiry Card, Page 97

COUNTER

The Model 300 Series Totalizing
Counters, has been announced. These
new instruments are dependable, di-
rect reading, high speed electronic
counters especially designed for in-
dustrial and special purpose counting.
Any electrical, mechanical, or optical
event which can be converted into
electrical impulses can be totalized.
Transducers can be photocells, mag-

- ———
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netic coils or switches. Typical ap-

plications include: automatic total-
izing of production units and measur-
ing the characteristics of engines.
Computer-Measurements Corp., 5528
Vineland Ave., N. Hollywood, Cal.

Circle 70 on Inquiry Card, Page 97
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CRYSTAL PULLER

Designed for maximum single erys-
tal silicon or germanium production,
the unit also has the flexibility and
design refinements required for labo-
ratory work. Total quantities of

will vary with techniques and re-
quirements of the operator. Produc-
tion rates of 300 grams of single
crystal silicon and excesses of 1000
grams of single crystal germanium
per 8-hr. day have been reported.
Pulling speed of the device is con-

tinuously adjustable, during pull.
Precision Tool & Engineering Co.,
92-26 180th Street, Jamaica 32, N. Y.

Circle 71 on Inquiry Card, Page 97

RECORDER

Self-balancing strip-chart recorder
records within a limit of error of
1% and provides full scale balancing
time of 1 sec. The new G-11 was de-
signed for the original equipment
manufacturer and also for direct use
in laboratory, plant and field appli-
cations. The potentiometer model has
behind-the-panel span adjustment to
any value from 9 to 100 mv. Single,

dual and quadruple chart-speed mod-
els are available with speeds from 4
in./hr. to 8 in./min. Weight is only
15 lbs. Varian Associates Instrument
Div., Dept. 8, 611 Hansen Way, Palo
Alto, Calif.

Circle 72 on Inquiry Card, Page 97
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TOROID WINDER

The new Model 0-3 operates on an
application of the basic patents cov-
ering the combination of a smooth
grooved winding ring in combination
with a circumferential retaining coil

spring. The machine is a highly port-
able table top model and provides the
utmost in versatility and miniaturi-
zation, combined with fast, accurate
production of coils. Specs: Core size,
max OD 34 in., height to % in.; Re-
sidual hole, Min. 0.055 in.; Wire size,
34 to 45 AWG; Turns counter, Thyra-
tron actuated high speed impulse
counter. Donald C. Harder Co., 3710
Midway Drive, San Diego 10.

Circle 73 on Inquiry Card, Page 97

VACUUM GAUGE

A new 1-to-4 station Pirani vac-
uum gauge with a range from 1 to
2000 micrens Hg is now available.

Designated Type 2203-03, it gives
direct, continuous readings of the
total pressure of condensable vapors
and permanent gases on two scales—
1 to 50 microns Hg and 50 to 2000
microns Hg. The instrument features
a new sensing tube which greatly

reduces zero drift, one of the greatest
problems in previous hot-wire gauges.
Low maximum temperature of 250° C.
Rochester Div., Consolidated Electro-
dynamics Carp., 1775 Mt. Read Blvd,,
Rochester 3, N. Y.

Circle 74 on Inquiry Card, Page 97
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WASHINGTON

NEARLY 200 TO 1—The fact that non-broadcast
radio services now outnumber broadcast transmit-
ters ‘nearly 200 to 1” was emphasized in a recent
statement by FCC Chairman George C. McCon-
naughey who said “radio is being harnessed to in-
dustrial and other business users on a scale never
before known.” The Commission chieftain pointed
out that radio services “range from speeding trans-
portation of persons and things to checking produc-
tion and processes,” and cited 116,000 industrial
transmitters, 143,000 in the power utilities and
petroleum fields, 37,000 air-borne transmitters in
aireraft working with 4300 land transmitters, 60,000
ships with over 2100 shore transmitters, 103,000
taxicab transmitters, 25,500 in the trucking field and
59,000 railroad transmitters. The Associated Police
Communications Officers also stressed to the FCC
that microwave equipment and systems are increas-
ingly important to the public safety agencies of
states, counties and cities.

FCC CHANGE POSSIBILITY—Reports that FCC
Chairman George C. McConnaughey may retire from
the Commission when his term expires next June 30
have arisen in Washington circles with considerable
validity for their foundation. It is known that Chair-
man McConnaughey, who is a former chairman of
the Ohio Public Utilities Commission, is desirous of
returning to his native city of Columbus, Ohio, to
resume law practice with his son. Former Congress-
man Harris Ellsworth, who served in the House as
a Republican Representative from Oregon for over
a decade until his defeat in the last election, has
been suggested as a successor. Congressman Ells-
worth would be eminently qualified for the FCC—
in his Congressional service he was a member of
the House Interstate and Foreign Commerce Com-
mittee which handles communications legislation
and FCC affairs and in his private career in Oregon
he publishes a newspaper which also operated a
broadcasting station.

RADIO POLICY PROBLEMS — “Radio’s growing
pains are giving the Commission many regulatory
headaches”’—this epitomized the dominant theme of
the FCC in its 22nd annual report to Congress. The
report stresses the growing impact and importance
of radio policy and allocations matters on all phases
of the Commission’s activity. The FCC reports that
expansion of radio communications facilities is caus-
ing “acute congestion” in some frequency bands and
requests for special frequencies for new services
further emphasize the “housing shortage” in certain
parts of the spectrum, but points out that new tech-
niques may make it possible to double up on some
frequencies now in use and new equipment holds
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promise of operating on still higher frequencies.
The complex problems involved in single sideband,
split-channel, over-the-horizon transmission and ex-
tension of microwave facilities require exacting
technical consideration. The “mushrooming growth
of transmitters coupled with the mounting popular-
ity of electronic devices is causing an unprecedented
volume of interference which must be brought under
control,” the FCC stated. Kaleidoscopic develop-
ments, the Commission emphasized, result in con-
tinuing revision of covering rules and regulations.

FORWARD SCATTER POLICY—As a basis for
national policy in the assignment of frequencies for
ionospheric scatter or “forward scatter” operation,
the Telecommunications Planning Committee, the
interdepartmental communications planning com-
mittee established by the Office of Defense Mobili-
zation, has recently formulated a recommendation
of policy for the entire Federal Government, both
military and civilian. The policy would permit es-
tablishment by the government of six circuits be-
tween the United States and overseas or foreign
points; would minimize harmful interference to
forward scatter research and development; would pro-
hibit use of frequencies for forward scatter fixed cir-
cuits by the government between terminals located in
the continental United States; would provide for policy
review with significant improvements in techniques.

MICROWAVE MEETING—The Operational Fixed
Microwave Council, the organization of private mi-
crowave users, is meeting in Washington Feb. 19-20
to map its policies and presentations in the FCC’s
April hearings on the future use of frequencies
above 890 MC. To aid microwave users, the Radio-
Electronies-Television Manufacturers Association
has engaged Col. Edwin L. White to direct the
Microwave Council’s program for the hearings. Col.
White, former Chief of the FCC Safety & Speciai
Radio Services Bureau, is now with the consulting
engineering firm of Microwave Services, Inc.

WORLD RADIO CONFERENCE —In preparation
for United States participation in the 1959 inter-
national radio conference to be held at Geneva,
Switzerland, FCC Commissioner T. A. M. Craven
has been named chairman of the all-important fre-
quency allocations committee, and Dr. F. W. Brown
of the National Bureau of Standards as head of the
technical questions committee. Raymond Harrell,
telecommunications attache, the U. S. Embassy in
Mexico City, is the executive secretary of the United
States preparatory organization.

ROLAND C. DAVIES
Washington Editor

National Press Building
Washington 4
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CONSIDER o typical design in which there are 1200 packages each of which

averages 25 connections—a total of 30,000 connections.

If these are wired by hand in the traditional manner, the time required to wire
the device is but one of the very costly aspects of the problem. There are equally
important difficulties such as the many varieties of wiring errors due to the human
element which will occur even though the wiring is done by skilled technicians and
which must be located and corrected by skilled personnel through laborious wire

tracing methods.

The tremendous advantages gained by using package organization in an elec-
tronic device are reduced appreciably by having to use an inadequate technique

for interconnecting these packages.

=
VCOFEPPREERNEFEREE T

|

/ | =

PP

|
pPppbb b
Py
Pry PEPPYRRP LMY
ry

PRINT-A-CON unit with 14 component
boards at left removed, showing horizon-

tal and vertical wiring boards in back, also showing a
view of the edge connectors mated with the interconnect-
ing boards of the unit. PRINT-A-CON unit shown here is

approximately 15 ft. square by 1 ft. deep.
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Front view of skeleton

PRINT-A-CON section show- i3
ing four component boards, four horizontai
wirina haarde and thraa vartiral wirina haarde
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Centrally located plants
at Chicago, Ilinois;
Shelbyville, Indiana;
LaPuente, California;
St. Louis, Missouri.
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Component board (Typical printed
wire package assembly},

THE CINCH

PRINFACON ...

TRAADE MARR

EASE, PERFECTION . . . INTERCON-
NECTING IN PACKAGE TYPE
ORGANIZATION OF CIRCUITRY

A multitude of horizontal and vertical wiring paths are

available between all points on all component boards in the

unit integrally with a means of interconnecting these paths
in any desired pattern.

PRINT-A-CON opens the coor to countless other
approaches in the realm of mass producing complex
circuitry and although it was developed initially for use

in computers and control devices, its usefulness is not
necessarily limited to these.
It is a newly developed component available
to the electronics engineer with possibilities as un-
limited as the imaginations of those who use it.

Fig. 4—Cutaway showing
“short'’ wires on fop side
and "long” wires on
under side interconnect-
ed by an eyelet. This
interconnection may
also be made by plat-
ing through holes
which have been
punched prior to

final fabrication.

Send for descriptive, illus-
trated 8-page circular.

i e

CINCH MANUFACTURING CORPORATION
1026 South Homan Ave., Chicago 24, lllinois

Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass



"immittance” (Continued from page 55)

units in the direction which in-
creases the R component of Z,. Z,
is therefore plotted on the same
reactance line as Z;, but displaced
along this line a distance corre-
sponding to R, = 0.5. Fig. 3 shows
these points plotted. The contour
is labeled + R, to show the direc-
tion to which Z, will be trans-
formed when a positive resistance
is added in series.

Similar contours can be labeled
for the addition of —R, +X,,
-X, +Gp, —G,, +B, and —B,
(subscripts s and p indicate series
and parallel connections, respec-
tively). These contours are also
shown in Fig. 3 in the region
of Z,.

It is to be noted that additional
contours can be added correspond-
ing to the addition of transmis-
sion line lengths of characteristic
impedance Z, to the point of the
terminating impedance. Also, the
contours +R,, —R,, +X, and —X,
and the contours for the added
transmission line are inherent on
the Smith Chart. However, the
contours +G,, —G,, +B, and —B,
are included on the Immittance
Chart.

To demonstrate the more gen-
eral use of the Immittance Chart
for input impedance calculations,
consider the network shown in
Fig. 4b.

The procedure for determining
Z;, is demonstrated in Fig. 4a. The
steps are outlined as follows:

1. Plot Y, = 0.2 + j0.4.

2. Determine Y, — j3 by tra-
versing the point Y, along
the constant conductance
contour the distance B(—j3)
measured by the susceptance
scale (in this case +j0.4 —
i3 = —j2.6).

Fig. 3: The contours of immittance near Z,.

3. Determine Z, (Y, + 1 —j3)**
traversing the point Y, — j3
along the constant suscep-
tance contour the distance
G(+1).

4. Determine Z, + j0.5 by tra-
versing the point Z., along a
constant resistance contour
the distance X (+j0.5).

IMPEDANCE CHART

Fig. 4: Graphical determination (A, above)
of input impedance of network (B, below).

Rys2X 45
i

(Y20.5+]0.5)

ZIN"J Y3—>
o—

(G=1) (B=-3) (Y =024j04)

5. Determine Y; (Z, + 2+j0.5)
by traversing the point Z.,
+ j0.5 along a constant re-
actance contour the distance
R(+2).

6. Determine Y; + 0.5 by tra-
versing the point Y; along a
constant susceptance contour
a distance Re(Y).

7. Determine Z;, (Y3 + 0.5 +
j0.5) by traversing the point
Y, + 0.5 along a constant
conductance contour a dis-
tance Im(Y).

8. Read off the impedance Z,,
(or Y;,).

The description of the above
procedure seems tedious because
it is intended to show the details.
In actual practice the process is
very rapid and convenient.

Impedance Matching Box

Since any impedance can be
transformed to any other, loss-

ELECTRONIC INDUSTRIES & Tele-Tech J

lessly, by 2 reactive elements (one
in series and one in shunt), an
adjustable L network when used
forward or backward can theoreti-
cally match any impedance to any
other. Because of the finite range
of adjustable components, such a
box will have a restricted match-
ing range. At one frequency,
though, or at a band of frequen-
cies, sufficient range of adjust-
ment is available with commer-
cially available components to
match most impedances.

Consider the network in Fig. 5
where the capacitors in each arm
are the variable elements. The re-
actance of the series arm can be
made to vary from —jX, to « to
-+jX, as C, is varied and the sus-
ceptance of the shunt arm from
—JB. to » to -+jB, as C, is varied.
If X, and B, could be made zero
then any impedance could be trans-
formed to any other with the box
connected either forward or back-
ward.

With C;, and C, having the
range 1 to 35 uuf and inductances
selected properly, X, and B. nor-
malized to 50 Q are 0.29 and 0.42,
respectively at 650 McC. To investi-
gate the matching range it is con-
venient to find the impedance
transformable to 50 Q (or the im-
pedance to which 50 Q can be
transformed). Fig. 6 shows the
areas representing the impedances
seen at terminals 2,2 when the
50 ) resistor terminates termi-
nals 1,1.

Contour K, is the impedances to
which 50 ) can be transformed
by the series arm. Region (A) rep-
resents those impedances to which
50 Q can be transformed when the
series reactance is positive and
the shunt susceptance is negative;
(B) impedances for positive series

(Continued on page 138)

Fig. 5: Impedance matching box schematic.
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Proaooees _for the Electronic Industries

LIMITER AMPLIFIER

Model 100, LIMPANDER JR. is a
new high speed, non-feedback, audio
frequency limiting amplifier with au-
tomatic background noise squelching
system. It has a high impedance

input preamplifier that has sufficient
gain to produce 30 db of audio limit-
ing, and both high and low level
outputs. Its non-feedback -circuitry
allows a limiting attack time constant
of 50 psec. with complete stability,
that assures no overmodulation and
high average percentage modulation.
Also designed for conference record-
ing. Electronic Systems Engineering
Co., 903 Cravens Bldg., Oklahoma City.

Circle 77 on Inquiry Card, Page 97

YAW RATE TABLE

Yaw Rate Table, Model 80A is a rate
of turn table for testing gyros and gy-
roscopic switches under environmental
temperature conditions of —67° F. to
187° F. and altitude conditions of
sea level to 60,000 ft. The table is
designed to subject a 10 lb. load to
rates of from 0 to 300° min and can
be used in a 20 in. x 20 in. chamber.
Rate fluctuation, or wow, is less than

1%. An automatic rate programmer
can be supplied as an integral part
of the equipment. Control panel & am-
plifier can be remote. Micro Gee Prod-
ucts, Inc., Box 1005, 6100 W. Slauson
Avenue, Culver City, Calif.

Circle 78 on Inquiry Card, Page 97

ELECTRONIC INDUSTRIES & Tele-Tech

MARKER-ADDER

Model 220 Marker-Adder, an ac-
cessory instrument designed for im-
proving the accuracy and versatility
of the conventional sweep generator,
signal-marker generator and oscillo-

@ - pprossfon~ @

Y ”‘;’” :
— @ m . ‘

o e

scope has been announced. It makes
for faster and more accurate align-
ment in TV receivers (both color and
monochrome), as well as FM sets,
by making the marker pip fully visi-
ble in traps and at other zero re-
sponse points, by preventing the
marker signal from overloading the
tuned circuits of the receiver. Pre-
cision Apparatus Co., Inc., 70-31 84th
Street, Glendale 27, L.I.,, N. Y.

Circle 79 on Inquiry Card, PPage 97

POSITION CONTROL

The Dialtrol, a new high accuracy,
low cost “follow-up” type of remote
control, has been announced. A ver-
nier dial on the face of the control
is set to establish accurately the de-
sired position of a valve, variable
speed drive eontrol, jack, rheostat, etc.
A control motor, with built-in or ex-
ternally driven potentiometer, adjusts
the valve, drive, jack, etc. to the

proper setting. Full scale follow-up
accuracy of = 1/5 of 1% is standard
but precision multi-turn potentiome-
ters provide accuracies of 1/25 of
1%. Jordan Co., Inc., 3235 W. Hamp-
ton Ave., Milwaukee 9, Wis.

Circle 80 on Inquiry Card, Page 97
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CALIBRATOR

A new improved Model M10DA-20
Meter Calibrator which provides dec
from 0 to 1000 v. at 0 to 200 ma.
with 0.01% long time stability, 0.01%
line and load regulation, 0.2 msec.

calibration
tolerance, less than 2 mv. hum and
noise, and less than 0.01 Q output

response time, 0.05%

impedance. This versatile new in-
strument employs high gain chopper
amplifiers to constantly compare the
output voltage with an internal
standard cel. providing high accu-
racy and stability regardless of line
or load variations. Kay Lab, 5725
Kearny Villa Rd., San Diego 11.

Circle 81 on Inquiry Card, Page 97

SLEEVING CUTTER

The “Little Joe” Sleeving Cutter
is a new, compact, bench-type tool
of high capacity which cuts all types
of insulation tubing including fibre
glass and silicon coated nylon as well
as small wire and solder—and lengths
ranging from 1/32 in. to 2 in. When
in operation the tubing is fed auto-
matically right off the reel through
the machine and the cut pieces are

a0y

t

ejected on the other side and can be
collected in a small box or receptacle.
It’s cutting job is razor-like. There
are no crushed pieces or spoilage.
Macdonald & Co., 1324 Ethel Street,
Glendale 7, Calif.

Circle 82 on Inquiry Card, Page 97
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ENGINEERS y:%

A ( OFFERS YOU SECURITY

G M’s long-standing policy of decen-

tralization creates unlimited opportunities for
qualified Electrical, Mechanical Engineers and

Engineering Technicians.

ll?limﬂmm =

DEVOTED TO
RESEARCH

AVIONICS — MISSILE GUIDANCE

—JET ENGINE FUEL CONTROLS — COMPUTERS

— COMMUNICATION EQUIPMENT — CIVIL DEFENSE
AC'S new, modern 225,000 AVIATION — AUTOMOTIVE ELECTRONIC PRODUCTS

square feet, glass-masonry, alu-

all offer you personally,opportunities that demand
minum plant (being built in sub- . . . . .

. . investigation. To arrange personal, confidential
urban Milwaukee) is another step

in GM’s Electronics Division's interview in your territory, write today to
Mr. John F. Heffinger,

Supervisor of Technical Employment.

Permanent, Progressive Program.

For a confidential opinion as to how YOU
can fit BEST in our Challenging Program
write to us today.

AC THE ELECTRONICS DIVISION
General Motors Corporation

Milwaukee 2, Wisconsin Flint 2, Michigan
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LIGHTING -

——

circuit concept with a

High performance [

Sylvania implements microwave’s newest

full line of—

Characteristics up to 125° C. Ambient Temp.:

Frequency Ronge.
Isolotion
Insertion Loss
VSWR

Averoge Power
Peak Power

ferrite
isolators

Ferrite 1s0LATORS increase the re-
liability of microwave system per-
formance by protecting the
microwave power source from other
transmission line components’
energy reflections.

Sylvania is a leading exponent of
this new microwave concept and
offers the microwave designer a line
of high performance isolators which
are the products of a completely
integrated program of ferrite re-
search and development.

Research in ferrite materials is
carried out in Sylvania’s Chemistry

¥ SYLVANI

ELECTRONICS -

RADIO -

ELECTRONIC INDUSTRIES & Tele-Tech

TELEVISION

Laboratory, in Flushing, New York.
To this, Sylvania adds basic re-
search on ferrite devices at its Mi-
crowave Physics Laboratory. in
Mountain View, California.

The developments of these sepa-
rate programs are integrated into
Sylvania’s experienced microwave
product design and production at
Woburn, Massachusetts.

The result . . . a full line of high
performance quality ferrite isolators
which provide the designer with
means for new and improved mi-
crowave systems.

. February 1957

Type FD1037 —a 3’ broad bend
X-band ferrite isolator

8500 to 9600 mc
25 db Min,

1 db Mox.

1.13 to 1

100 W Mox.

125 KW Mox

Type FD1013 —
2’ broad band X-band isolator

Characteristics up to 125° €. Ambient Temp.:

Frequency Ronge............... 8500 to 9600 mc,
[ A aa0 00668006000 0306a00038600 10 db Min.
Insertion Loss.........oiviiiiiinn 0.6 db Mox.
Averoge Power................0.... 100 W Mox.
Peok Power..........ccoiviniiinnn 100 KW Mox.

Type FD977 —5‘ C-Band lsolator
for Airborne Weather Radar

Frequency..............oion 3400 me. == 30 me.
I L8 560060000600 0000800 03300000 15 db Min
Insertion Loss. .........c.oiiiiiiian 1 db Mox
Averoge Power......... ... ciiiiin.n 125 W Max
Peok Power..........ccoiiiiiiiinnn 125 KW Mox.

Low Power Types for
Microwave Link Applications

Type FD962..7.1 to 8.0 kme. Isolotion 35 db Min,
Type FD963..4.6 to 5.0 kme. Isolotion 25 db Min.
Averoge Power...........ciiiniinnnn
Insertion Loss

For complete dectoils and specificutions on
these Ferrite Isolators, write department __.

SyLvania ELECTRIC PRODUCTS INC.
1740 Broadway, New York 19, N. Y.

In Canada: Sylvania Flectric (Canada) Lid.

Shell Tower Building, Montreal

Circle 90 on Inquiry Card, Page 97
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icrowave -

COMMUNICATIONS
TELEMETERING

REMOTE CONTROL
and VHF CONTROL

a 600-mile microwave system

requiring greatest reliability

There’s no icing of these microwave dishes—
not even in the snowbound Northwest—thanks to a
newly developed Philco antenna cover, Thermo-
Microdome ! Complete de-icing . ..a must for
reliability in any communications system . . . but
only one of many features, including diversity,
in the microwave installation of the Bonneville
Power Administration.

Here are a few of Bonneville’s microwave fa-
cilities: An extensive telemetering system in
Portland, Oregon, control center for the Federal
Columbia River generating and transmission

b

system, gives instantaneous readings of voltage,
frequency and power produced by five distant
dams. Sixteen telemetering channels are carried
by a single voice channel for 28 hops—one over
60 miles long. Every station is equipped for ten
automatic functions including fault reporting,
standby-switchingandequipment*‘status check™ !

Philco offers a ‘‘complete microwave pack-
age’’: Every item of equipment you may need;
experienced system planning; installation and
service after the sale. Write Department TT for
full details.

Beside utilities such as the Bonneville Power Administra-
tion, Philco has installed extensive systems for leading
pipelines, turnpikes, railroads, telephone companies and
governmental agencies.

Bonneville’s custom-built Augspurger microwave station.
Durable shelters to house microwave and multiplex equip-
ment, as well as towers, antennas, and reflectors, are avail-
able in the Philco product line.

PHILCO — Pioneer and World Leader in Microwave

PHILCO CORPORATION

q OVERNMENT AND
NDUSTRIAL DIVISION

PHILADELPHIA 44
PENNSYLVANIA

In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario
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It forward voltage drop is a problem

in your diode civcuitry...see the

Germanium Diode DR 385

with controlled forward voltage drop
between 0.34 and 0.37V at the
10MA level

Available now in
production quantities
Jor immediate delivery

e

[ 1] I,
P FORWARDI L Design engineers working with transistorized circuits, computers and other apphi-
BRSNS v, f wax, cations will find that RRco. Type DR 385 has extremely low forward voltage drop
] AT2s°C PR/ as well as other desirable features...The specifications speak for themselves!
S S— —_¢'~ —
T 17
|/
. 7 Forward voltage drop @ 10MA
:, e 1 Characteristics Minimum B ESSTRET ..0.34v
H S ' 25° ¢ Maximum 037V
o i 7 T a Maximum reverse current at —10V.. -10UA
I A S I Peak inverse voltage. . .60V
| 1—1 1_ g
T
|
o . L 4| . Maximum inverse operating voltage.. .50V
— = Maximum Continuous DC forward current............_.100MA
#?:r‘h‘ — T Ratings Surge current for 1 second........ -500MA
71 1 el at 25° ¢ Average power dissipation.... N .80MW
e Derating above 25° C...... . . B .10MW/10° C
I | DR 385 exhibits fost tronsient response ond similcs diodes
1op 1 | con be offered fully tested to your recovery conditions.
! 2 vourace *
H Further information on DR 385, or any other RRco. diode type will be sent
you at once upon request to section T-2
Semiconductor Division
RADIO RECEPTOR COM PANY, INC.
. 240 Wythe Avenue, Brooklyn 11, N. Y. « EVergreen 8-6000
In Radio end
Electronics Since 1922 Radio Receptor Products for Industry and Government: Selenium Rectifiers e Germanium Diodes

Thermatron Dielectric Heating Generators & Presses » Communications, Radar & Navigation Equipment

84
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New Tech Data

Flush Circuitry

A sample of flush circuitry in 1/32”
epoxy glass is available upon request
from the Mica Corp., Culver City,
Calif. No brochures are available yet,
but all requests for information will
be handled promptly.

Circle 93 on Inquiry Card, page 97

Turret Punch Press

Ten page booklet describing the
latest hand and hydraulically oper-
ated punch presses that are of par-
ticular interest to electronic manu-
facturers. The booklet is issued by
Rotex Punch Co., San Leandro, Calif.

Circle 94 on Inquiry Card, page 97

Transtormer Catalogue

Catalogue 571 contains complete
information and specifications on
various transformers, reactors and
filters. This catalogue issued by Feed
Transformer Co., Brooklyn 27, N. Y.,
is filled with usable tables and graphs.

Circle 95 on Inquiry Card, page 97

Impedance Meters

The Narda Corp., Mineola, L. I,
N. Y., has issued a data sheet for two
models of coaxial impedance meters
in the frequency range of 1500-12,400
MC and six models of waveguide im-
pedance meters covering 2600-18,000
MC.

Circle 96 on Inquiry Card, page 97

Connectors & Sockets

Industrial electronic components
catalogue IEC-2 prepared by Amphe-
nol Electronics Corp., Chicago 50, Ill.,
contains 15 pages covering all types
of connectors, plugs, sockets and co-
axial cable. The catalogue has a very
useful quick reference insert speci-
fications chart along with “AN” in-
sert contact arrangements illustrated.

Circle 97 on Inquiry Card, page 97

Galvanometers

Bulletin 1528 gives complete de-
scription and uses of galvanometers
manufactured by Consolidated Elec-
trodynamics Corp., Pasadena, Calif.

Circle 98 on Inquiry Card, page 97

Slip Rings, Brushes

Miniature precision slip rings and
brushes are illustrated along with
typical specifications in a four page
booklet by the Electronics Div., Iron
Fireman Manufacturing Co., Port-
land, Ore.

Circle 99 on Inquiry Card, page 97

ELECTRONIC INDUSTRIES & Tele-Tech

Electron Microscope

A new 12-page brochure giving
complete data on the construction and
operation of electron microscopes is
available from the Instruments Div.,
North American Philips Co., Mount
Vernon, N. Y. In color, the booklet
covers such things as the electron
optical system, pumping unit, high
voltage, magnetic beam wobbler, ob-
jective lens, condenser and aperture,
and astigmator.

Circle 100 on Inquiry Card, page 97

Power Supplies

A complete 36-page catalog listing
regulated power supplies for labora-
tory and industry. Fully illustrated,
booklet contains specifications, prices
and suggested uses. Lamda Electron-
ics Corp., College Point 56, N. Y.

Circle 101 on Inquiry Card, page 97

Instrumentation

Donner Scientific Co., Berkeley,
Calif., has issued a four page booklet
covering all types of analog comput-
ing equipment, accessories and test
equipment. Information and prices
for the various equipment is included.

Circle 102 on Inquiry Card, page 97

Variacs

Variaes in all sizes, ratings and
uses are described in a 24-page book-
let from the General Radio Co., Cam-
bridge 39, Mass. Bulletin “0” is com-
plete with specifications and illustra-
tions. The back cover has a quick
guide to the desired unit and page
number the unit appears on.

Circle 103 on Inquiry Card, page 97

Dot Generator

Foto-Video Labs, Inc., Little Falls,
N. J., has released its latest catalog
on model V-6 convergence dot genera-
tor. Specification sheet contains de-
scriptions of the features, applica-
tions, illustration and specifications of
the unit.

Circle 104 on Inquiry Card, page 97

Guide To ITV

The new 64-page booklet by Gray-
bar Electric Co., New York 17, N. Y.
describes not only a wide selection of
video, audio, lighting, transmission,
and distribution equipment for ITV
systems, but also contains a 15-page
guide to types and uses of equipment
and accessories. Servicing and main-
tenance, as well as engineering data
on layouts and cost calculations are
included.

Circle 105 on Inquiry Card, page 97
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for Engineers

Closed-Circuit TV

A 28-page booklet, “RCA High-
Fidelity Television,” employs color
and monochrome photographs, dia-
grams, and sketches to describe the
nature and applications of broadcast
closed-circuit TV equipment. Also de-
scribed in the booklet from Dept. TV-
1066, RCA, Camden, N. J., are control
consoles, and other associated studio
and special effects equipment.

Circle 106 on Inquiry Card, page 97

Test Equipment

More than 200 items associated
with cathode-ray oscillographs, record
cameras, and other electronic test
equipment are described in a 20 page
booklet from Technical Products Div.,
Allen B. Dumont Labs., Clifton, N. J.
All types of accessories are shown
along with written descriptions, cata-
log numbers, and prices for each item.

Circle 107 on Inquiry Card, page 97

Vacuum Pumps

New catalog, No. 752, includes speci-
fications for a complete line of high
vacuum pumps, valuable tables of
formulas, constants and conversion
factors commonly used in vacuum
processing, solutions to pump selec-
tion and information on continuous
oil purification and pump mainte-
nance. F. J. Stokes Corp., 5500 Tabor
Rd., Phila. 20, Pa.

Circle 108 on Inquiry Card, page 97

Telesyn Syncros

A 12-page 2-color brochure de-
scribes Ford Instrument Co., Div. of
Sperry Rand Corp., Long Island City
1, N. Y. standard line of size 1,3 and
5 syncros. Engineered to military and
commercial standards, these units are
available as transmitters, receivers,
control transformers, and differential
units.

Circle 109 oa Inquiry Card, page 97

Waveguide Switch

Bulletin RS-101 describes a new
rotary waveguide switch covering the
frequency range 5900-8200 Mc. Com-
plete specifications are included in
the bulletin from N.R.K. Mfg. & En-
gineering Co., Chicago 41, Ill.

Circle 110 on Inquiry Card, page 97

Potentiometers

Booklet describes 6 standard model
non-linear potentiometers in stock for
immediate delivery. Comprehensive
tables give camplete data on the po-
tentiometers. Non-Linear Data Sheet
54-74 is issued by Helipot Corp., New-
port Beach, Calif.

Circle 111 on Inquiry Card, page 97
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have fun...save money| Electronic Probe

(Continued from page 59)

The SENIOR speaker system is the outstanding example of what
superb audio engineering can achieve , . , it stands out at the head
of its class, preducing a thrilling sensation of sound that's amazing

in a system of this size. It uses the powerful C12\W woofer or full- Eddy currents induced in the
distorted mid-range, the o0 Suner-twacter for it mishs | Pand as it approaches the coil as-
Datanee. Bnclovore 15 3 hesutitur ieve of fortiire embracins e | S€Mbly set up an opposing field
finest primciples of phase inversion. direct radiatioen and rear horn that reduces the mutual indue-
loadimg. Mahogany $183.00, Blond §£188.30. . .

tance between windings. When

the band is directly over the cen-
ter of the probe, the inductance in
each half-winding is reduced by
an equal amount and no net out-
put results. If the band moves
transversely so that the half-
windings are unequally covered,
the inductance of one coil in-
creases and the other decreases.

BUILD THIS
AMAZING
SPEAKER
SYSTEM...

It’s so simple!

Fig. 2: Electronic chassis for the NBS rotor
position indicator
THE P*SE STORY

“DO-IT-YOURSELF”” KWIKITS — All you need is a free .
P.S.E-Progressive Speaker | AS a result, there is a voltage out-

evening, a “*KwiKit,” a screw-driver and you can assem-

ble your own version of the famous SENIOR. The KEN-12 EXD"."SR’Z PCIS'L (["} concept | put which is nearly a linear func-
- o 1. rst introduc niversit : .
kit is the best of its kind on the market today . . . a truly is the most revol):nionary d)g tion of the transverse motion
fine piece of workmanship. velopment in speaker history. | away from the center of the probe.
Except for a simplified front frame design, the KEN-12 University speaker compo- | .
is identical in acoustic design to the SENIOR speaker sys- !  nents, enclosures and networks Sensitivity

tem. Finest grade 34” Birch used for all finishing sur- havebeen so uniquely designed : ;
faces, 34” cgbinet plywood used throughout. Kitg con- that it is possible to start an I However, a change in radial

. ; . excellent basic system at low | clearance (i.e. when the band
tains: all pre-machined and pre-shaped wood sections; > (

cost, and add to it later—while
glue; hardware; plastic wood; sandpaper; easy-to-follow enjoying immediate listening moves toward or away from the

instructions. If you like to build your own aned save satisfaction. probe) Chang‘es' the sensitivity f)f
money then the KwiKit is made to order for you. P-S‘E makes it possibletebuild | the probe and introduces error in
KEN-12 KwiKit $39.95 net. up to the MASTER {or any other | the measurement. To measure

fine system) in successive, in- | . . .
expensive steps, using the ken- | aXial motion independently of ra-

15 KwiKit and EN-15. dial shift, a voltage is generated

7 in the probe which controls the

| amplitude of the exciting current.

| This voltage is proportional to the
sensitivity for transverse motion,
decreases as the radial clearance
increases, and remains constant as
the band moves transversely.

THE EN-12 ENCLOSURE is the same enclosure used in
the famous SENIOR speaker system without the speaker
components. This enclosure is perfect for those who
either have speakers or who intend to build taward the
SENIOR in successive steps, via P-S-E.

Mahogany $75.00 net. Blond $78.50 net. Unfinished $64.50 net.

For the complete,
fascinating story of
P-S<E please send
for FREE illus-
trated brochure.

[T,

Dimensions

The rotor position indicator
probe is about 3 in. long, 2% in.
R wide, and 34 in. thick. With re-
LISTEN ng Aem 1 ¢ M | spect to the turbine, its length is
axial, its width tangential, and its

UNIVERSITY LOUDSPEAKERS, INC. 80 SOUTH KENSICO AVENUE, WHITE PLAINS, N. Y. (Continued on page 90)

claw
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Why Corning High-Power, High-Frequency Resistors

meet your most exacting circuit requirements

You’ll find Corning High-Power and
High-Frequency Resistors designed for
stable, long-life service—even under the
most difficult operating conditions.

With Corning Resistors you get the
highest resistance range for a given
physical size compared to wire-wound
resistors.

Their thin-film construction makes
them inherently non-inductive. The
noise level of these resistors is so low
it’s difficult to meusure. The resistive
film is a metallic oxide, fused to the
Pyrex glass core at red heat to form a
permancnt bond. This special glass in-
sures highest core resistivity even at
elevated temperatures, great resistance
to chemical attack and to mechanical
and thermal shock.

These Corning Resistors uare re-
markably stable regardless of moisture
and humidity.

The chart in the next column gives
you a quick idea of their exceptional
frequency characteristics.

The ranges and ratings shown in the
illustration are for our standard lines.
but we can design and build resistors
to match your own requirements for
all usable frequenciecs. We've made
specials with ratings up to 150 kw. and
we can go higher.

Within the standard range of these
resistors, we can give you wide varia-
tions in mounting hardware. You cuan
get hardware for vertical or horizontal
mountings and mountings to absorb
mechanical shock and severe vibration.
Ferrule-type terminals arc available
for use with standard fuse clips.

Our catalog sheets give far more
complete details thun we are able to
here. We'll be glad to send you copics
with current price lists.

Other products for Electronics by Corning Components Department: Fixed Glass
Capacitors™, Transmitting Capacitors, Canned High-Capacitance Capacitors, Sub-
miniaturc Tab-Lead Capacitors, Special Combination Capacitors, Direct-1raverse
and Midget-Rotary Capacitors®, Mctallized Glass Inductances, Attenuator Plates.

ELECTRONIC INDUSTRIES & Tele-Tech

*Distributed by Eri¢ Resistor Corporation

Electronic Components Department

. February 1957
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FRIQUENCY IN MEGACYTLES X RESISTANCE IN KILOHMS

Ask for information on these other

Corning Resistors:

Low-Power—3-, 4-, 5-, and 7-watt sizes. High-
est resistance range of any low-power resistor.

Type 5—Stable performance to 200° C. Meet

MIL-R-118C4A specs. Values to 1 Megohm.

Type WC-5—5 KW water-cooled. Range, 35 to

300 ohms. Versatile, adaptable.

Type N—Accurate grade. Made to meet all
requiremerts of MIL-R-10509A. Characteristics

X and R.

Specials—To your specifications—Co-axial
Line Elements, Dummy Loads, HF Elements,
Peak Pulse Loads, High-Voltage Resistors.

CORNING GLASS WORKS, 91-4 crystal street, CORNING, N. Y.

@'M weand wesearch oo Gt
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Spark Your Spring Sales!

With a display ad in the April IRE issue!

Only ELECTRONIC INDUSTRIES

offers you these stellar features . . .

% New Larger Circulation
(40,500).

% Advance copies distributed
at the show.

% Largest receptive readership
in the rich original equipment
market.

% Top editorial features
prime your prospects.

RESERVE YOUR SPACE NOW
IN THE APRIL IRE ISSUE.
AD DEADLINE, MARCH 1.

Everybody who is anybody in the giant electronic industry will be reading the April IRE
Convention issue of ELECTRONIC INDUSTRIES. Complete listing of technical papers—
complete coverage of all the important events plus up-to-the-minute information on
new products introduced at the skow will be given in the stellar April issue. What's more,
ELECTRONIC INDUSTRIES' traditional editorial excellence assures an attentive engi-
neering audience that is primed for your advertising. Your investment in this key IRE

number will pay off in handsome sales dividends throughout the coming spring months.

ELECTRONIC

BE SURE TO VISIT US DURING IND u ST RIE s

THE SHOW AT BOOTH #4303 & Tele-Tech

A CHILTON PUBLICATION

ELECTRONIC INDUSTRIES & Tele-Tech . February 1957



FROM A “CAT’'S WHISKER”

TO A COLISEUM!

Crystal sets to satellites . . . only decades away from the first primitive experiments
looms today’s giant 12 billion dollar radio-electronics industry. Now, all 4 floors of New
York City’s Coliseum are needed to display one year’s growth!

The purpose of The Radio Engineering Show is to bring new and stimulating ideas
in radio-electronics to engineers. To achieve this,more than 200 papers will be presented
by 22 professional groups at the Convention’s 55 technical sessions. Over 800 new ideas in
radio-electronics engineering will also be presented by 834 exhibitors representing more
than 80% of the productive capacity of the industry.

Yes, it’s big in size, big in scope. Whatever your special interests, attending this Con-

vention can cut weeks off your “keeping informed” time. Plan now to be there.

Save time; a whole year’s productive
effort seen in days!  See all that’s new in radio-electronics products, develop-
ments, and engineering—meet the men responsible! . Hear the best technical
papers about your specialty!  Meet old friends, make new ones, er:joy asso-

ciation and social events!

IRE Members $1.00
Non-members $3.00

The IRE National

Convention

Waldorf-Astoria Hotel

and The Radio Engineering Show
Coliseum

New York City

The

PRODUCTIONZ . .

& 3 lecture halls InSt!tUte of
INSTRUMENTS Rad!o

& COMPONENTS Engineers

COMPONENT PARTS

EQUIPMENT 1 East 79th Street, New York 21, N.Y.
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To the bomwand:Qoolewg

’Garrett Corporation engineers
are constantly called upon to
provide solutions for seemingly
insurmountable problems. The
high degree of respect in which
the Garrett engineer is held by
his profession is a tribute to the
accomplishments of our team.

If you qualify to join us,
stimulating assignments in the
work you like best are only part
of what we offer. We pay a pre-
mium for ability. You’ll work
with the finest research and labo-
ratory facilities at your disposal
...live in the most desirable
areas in America — California,
Arizona, the East Coast.

DIVISIONS:

STICK-FORCE REVERSAL problems
at sonic speeds are solved
by this sensitive, accurate
AiResearch air data system
incorporating transducer,
computer and actuator

All modern U.S. and many
foreign aircraft are Garrett
equipped. We have pioneered
such fields as refrigeration sys-
tems, pneumatic valves and con-
trols, temperature controls, cabin
air compressors, turbine motors,
gas turbine engines, cabin
pressure controls, heat transfer
equipment, electro-mechanical
equipment, electronic computers
and eontrols.

We are seeking engineers in
all categories to help us advance
our knowledge in these and other
fields. Send resume of education

and experience today to: Mr.
G. D. Bradley

CORPORATION

9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA

AIRESEARCH MANUFACTURING, LOS ANGELES » AIRESEARCH MANUFACTURING, PHOENIX

AIRESEARCH INDUSTRIAL » REX * AERQ ENGINEERING

AIRSUPPLY ¢ AIR CRUISERS ® AIRESEARCH AVIATION SERVICE
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(Continued from page 86)
depth radial. The coil configura-
tion is printed on a steatite plate,
1% in. thick, mounted at the top
surface of the probe housing. The
printed pattern of conductors is
glazed to protect the silver from
erosion by steam. To minimize
crossover connections, conductors
are printed on the back as well as
the front of the plate and connec-
tions are made through small
holes filled with conducting mate-
rial. The outgoing leads are
brought up through tubes which
have been fused into holes in the
edge of the plate using a con-
ducting joint compound. The tubes
are compressed and spot-welded
over the wires.

Life
Under normal turbine operation
the probes may last several hun-
dred hours, but when the turbine
is frequently subjected to severe
transient conditions, such as sud-
den reversal of direction, the life
of the probes may be as short as
30 hours. This, however, is ade-
quate, since the probes are used
only for relatively short test runs
of the turbine. A few probe fail-
ures have occurred from cracking
of the ceramic plate. This trouble
has been successfully combatted
by so designing its supporting
frame that the plate is not sub-
Jected to distorting forces.

Accuracy Check

The accuracy of the rotor posi-
tion indicator can be checked only
by indirect methods. Rubbing pins
worn away by the shroud band
indicate clearances that agree
with probe measurements, and in-
dependent probe measurements at
various points also agree. Trans-
verse motion up to 0.4 in. can be
measured and a radial shift of<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>