
CONTINENTAL 
FOR THE 

COMPLETE 
LINE OF 

INSULATED 
POWER CABLE 

VOLTAGES: 
600 T015,000 

SIZES: 
14AWGT0 

2,000,000 CM 
INCLUSIVE 

With a complete range of voltages and 
sizes. Continental Wire offers POWER 
CABLE in types V . . . AIA . . . AVA . . . 
AVB . . . SILICONE RUBBER.. . TEFLON 
TAPE . . . and VARNISHED GLASS TAPE 
for extremely high temperatures. For power 
cable with excellent current carrying 
capacities, resistance to oil. grease, 
corrosive vapors, moisture, as well as 
high temperatures—call 
CONTINENTAL. Wallingford. 

M T J T J K T G COTpOTdtZOTl 

WALLINGFORD. CONN. / YORK. PENNA. 

Trade Literature... 
Metal-Clad Switchgear Bulletin . . . 

Bullet in GEA-5664E, 40 pages, pro­
vides detailed information on the opera­
tion, characteristics, and application of 
indoor and outdoor metal-clad switchgear, 
rated 2.4 to 13.8 kv with interrupting ca­
pacities of 75 to 1,000 mva. General Elec­
tric Company, Schenectady 5, N. Y. 

British Business 
Publications Guide . . . 

More than 300 British trade and tech­
nical publications, most of them weeklies 
or monthl ies , are described in "Business 
and Specialized Publicat ions of Great 
Britain" which is publ ished by members 
of the Periodical Proprietors Association 
Ltd. Journals cover such fields as textiles, 
engineering, shipping, television, aviation, 
food, finance and management , and many 
others. T h e booklet gives the American 
businessman a chance to learn of the Brit­
ish journals covering his own profession, 
trade, or hobby. Copies of the booklet 
can be obtained free from the British In­
formation Services, 45 Rockefeller Plaza, 
New York 20, N. Y. 

Aeronautical Company's 
Facilities Booklet . . . 

A 10-page, 2-color brochure describ­
ing the capabilities, fields of activity, 
management , and facilities of All ied Re­
search Associates, Inc. has been issued. 
T h e company's work in aerodynamics, 
appl ied mechanics, aircraft operations, 
chemistry, electronics and instrumentation, 
meteorology, physics research, systems 
engineering, propulsion, vibration, weap­
ons effects, and weapon systems analysis 
are presented, along with brief descrip­
tions of the several laboratories. Allied 
Research Associates, Inc., 43 Leon St., 
Boston 15, Mass. 

Eccobond Adhesives Brochure . . . 

A 14-page brochure consisting of a 
series of technical bullet ins on a variety 
of cements, adhesives, and sealments is 
available. Applicat ion information, physi­
cal, and electrical property data is 
presented for each product. Emerson 8c 
Cuming, Inc., 869 Washington St., Can­
ton, Mass. 

Aircraft and Missile 
Accessories Brochure . . . 

A 4-page brochure describes the basic 
types of air valves and actuators manu­
factured by Barber-Colman Company. 
Temperature control and posit ioning sys­
tems, specialized electrical test equipment , 
and a capsule view of the firm's develop­
ment are also included. Bullet in F 5910-1 
may be obtained by writ ing to Barber-
Colman Company, 1400 Rock St., Rock-
ford, 111. 

Data Processing Tool Brochure . . . 

A 38-page brochure describing appli­
cation information for the Model ZA-1QQ 
computer language translator is now avail­
able. Sales Department, Electronic Engi­
neering Company of California, 1601 E. 
Chestnut, Santa Ana, Calif. 

Fastener Bulletin . . . 

T h i s 4-page, 30th Anniversary prod 
ucts bullet in outl ines the broad types of 
precision-engineered fasteners available 
with special features, and contains numer­
ous i l lustrations of un ique cold-forged 
fasteners produced for the automotive, 
aircraft, appliance, farm equipment , en­
gine, and other industries. Copies of the 
new bullet in can be obtained from R. W. 
McPherson, vice-president, sales, Chandler 
Products Corporation, 1493 Chardon Rd., 
Cleveland 17, Ohio. 

Dual Preset 
Counter-Controller Bulletin . . . 

T h i s 4-page bul let in describes the 
Series 320 instruments designed for coil 
winding, motor speed control, shearing 
to length, batching, packaging, and stack­
ing by number, variable pulse interval 
generation, and process programming. 
Computer Measurements Corporation, 
5528 Vineland Ave., North Hollywood; 
Calif. 

Precision Potentiometer Bulletin . . 

A bullet in inc luding specifications 
reprints, and other pertinent matter, h 
available from Computer Instruments Cor 
poration, 92 Madison Ave., Hempstead, 
L. I., N. Y. 

Information Processing Brochure . . . 

T h e Intercoupler, explained here, is 
an electromechanical sensing device which 
is inserted by means of cables and plug* 
between an input and an output device; 
it provides completely automatic opera­
tion of the output device with perfect 
reproduction of information which ha< 
been fed to the input device. Applicat ions 
are accounts payable, payroll, sales dis­
tribution and accounts receivable, bill and 
charge, and material control and inven­
tory control. Systematics Inc., 60 E. 42nd 
St., New York 17, N. Y. 

Automatic Transfer Switch 
Booklet . . . 

An informative 24-page booklet on 
the importance and uses of transfer 
switches has been issued. Illustrated by 
diagrams, tables, and photographs, the 
various applications are discussed. Auto­
matic Switch Co., Hanover Rd., Florham 
Park, N. J. 

(Continued on page 44A) 
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That's where our Compact Reactor is going—into orbit 
around the earth... exploring the cislunar region..... voyaging 
through deep Outer Space to the other planets. 

An interesting problem: add the fact that it has to be small 
enough to fit inside a satellite. And even though satellites are 
getting bigger all the while, that's still small. 

IVs an exciting project—exciting to solve.. .exciting in the 

new knowledge of the universe it will help to bare. In fact, 

all of our projects at AI are exciting. 
AI offers a rewarding career to the dedicated nuclear engi­

neer or scientist. Salaries are commensurate with ability. 
Advancement can be rapid, because AI is a major builder of 
power reactors and has shown a steady growth year after year. 

AFs modern offices and laboratories are located in the sub­
urban San Fernando Valley near Los Angeles. You'll find it a 
pleasant place to work. 

We'd like to talk with you—about your future and ours. 
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P U B L I S H E D BY R O M E C A B L E C O R P O R A T I O N , R O M E , N . Y . 
P I O N E E R S IN I N S T R U M E N T A T I O N C A B L E E N G I N E E R I N G 

TALKING R O A D M A P — A new "accessory" to tempt automobile buyers of the 
future might be an electronic navigational computer system like the one now 
being developed for the Army to be used on tanks and other vehicles. Opera­
tor merely feeds map co-ordinates of position and destination into the system. 
T o find the shortest way home, he keeps the vehicle-heading indicator super­
imposed on the destination-heading indicator. 

ELECTRONIC P O S T M A N — A n electronic mail sorter now being developed and 
tested for the Post Office Department represents significant advancements 
in computer equipment for commercial marketing. Presently, it's mostly 
a military market for electronic computers. But by 1960, industry expects 
problems like optical character sensing to be solved. Rome Cable Corpora­
tion can help you solve your wire and cable problems. Send for our free 
bulletin—Bulletin RCD-400—which covers telemetering, data recording, cir­
cuit control testing, and electronic computer cable, or get in touch with the 
Rome Cable representative nearest you and ask him for a copy. 

ELECTRIC-POWERED SPACEFLIGHT—Basic research on an electric space engine 
is 75% complete, according to AVCO Manufacturing. AVCO has been work­
ing for five years in the growing scientific field of MHD—magnetohydro-
dynamics. M H D is based on the fact that gases, when heated to a certain 
point, become electrically charged and may be controlled by magnetic fields. 
Still five to ten years away, the new engine could produce thousands of 
pounds of thrust per pound of fuel. 

ELECTRONIC REFRIGERATORS—Word comes from at least two manufacturers 
about work being done in development of electronic refrigerators that cool 
without moving parts. Units operate on Peltier effect—known to cause a junc­
tion of two metals (antimony and bismuth) to cool when current is reversed. 
Problem to now has been the small cooling capacity due to heat dissipation 
by conductors. Knowledge of new semiconductors available, however, is 
furthering development. 

CABLEMAN'S CORNER—Your source of special wire and cable must be more 
than just "satisfactory." Being able to deliver the material on time is, of 
course, the duty and obligation of every manufacturer. But, when you're on 
a spot, you need a cable supplier that you can depend on. 

At Rome Cable Corporation, we strive to establish normal delivery prom­
ises and to meet them. Even so, today's rather hectic conditions sometimes 
require that a special emphasis be placed on getting a cable order through as 
soon as possible. This we have done! 

Recently, a customer required "the best possible" shipment on a vital in­
strumentation cable. Rome's employees worked round-the-clock to produce, 
inspect, and deliver this cable by the customer's request date. And, even with 
this special emphasis, every rigid test requirement was met. Naturally, this 
was an unusual case. It isn't necessary to do this on every order. But it points 
up the fact that Rome Cable not only stands for quality—it stands for de­
pendability. 

Don't take a chance on just anyone to meet your quality, reliability, and 
service needs. Call on a Cable specialist. Our address is Dept. 430-D, 421 
Ridge Street, Rome, New York, Phone: Rome 3000. 

NOW-
You Con Keep Your Copies 

of 

ELECTRICAL 

ENGINEERING 

in Orderly Fashion 

and Good Condition 

Practical at tract ive binders that 
hold the issues of ELECTRICAL 
ENGINEERING for o n e yea r a r e 
now ava i l ab l e . Your copies may 
b e easi ly a n d quickly inserted, 
a n d can b e removed readily, if 
necessary . 

Binders h a v e stiff covers of heavy 
quali ty dark b lue imitation leather , 
round corners, a n d a r e embossed 
on the cover a n d backbone with 
the title, the Institute's emblem, 
a n d the w o r d s — J a n . - J u n e ; Jul^r 
Dec. 

The binders come in sets of two , 
a n d a t a cost of $4.00 per set (no 
discounts a l lowed) , with p o s t a g e 
p repa id , m a y b e ob ta ined from 

Order Department 

AMERICAN INSTITUTE OF 

ELECTRICAL ENGINEERS 

33 West 39th Street 

New York 18, N. Y. 
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in metal-clad switchgear... 

R e l i a b i l i t y 

• • • • It started with a directive—"Make it the best!" A creative team set out to implement 

this decision. Engineers, designers, production men, and marketing personnel—all took up the 

challenge. What was then good gave direction. They added their talents, their skill, their 

experience—up-to-date application requirements—designing, testing, redesigning until draw­

ing board plans were translated to market place reality. Out came metal-clad switchgear pre­

eminent in strength, simplicity, and performance. They had made it the best! 

I s b o r n o f 
m a n y m e n ' s 

e f f o r t s 
/ Indoor metal-clad power plant switchgear rated 4160 

jft?*?:'.'^ volts, 3 phase, 60 cycles supplied to a partially at­
tended generating station. 

From simple feeder circuits to complex generating station 

protection—when you specify Federal Pacific metal-clad 

switchgear, you specify reliability. Proof is yours for the 

asking. Write Federal Pacific Electric Company, Newark, 

New Jersey for Catalog 3-440—sixty-four pages of the 

latest in metal-clad switchgear information. 

F E D E R A L IMM P A C I F I C 

Type DST air circuit 
breaker—5 kv, 250 mva, 
1200 amps. 

The Best in Electrical Distribution and Control Equipment 
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af the G . E . E lec t ron ics Labo ra to ry 

. a n d w h y th is c o n c e p t J» s o fruitful 

in valuable f indings and 

individual a c h i e v e m e n t 

Any problem—plucked from the entire field of elec­
tronics—that becomes of interest to the Laboratory is studied 
simultaneously from every relevant technical angle, by special­
ized professional groups. These men maintain direct contact 
with each other, exchanging information on every phase of a 
project. 

A current ins tance of this invigorating professional 
interaction at the Laboratory is a program for developing radi­
cally new radar techniques. Design advances—such as an elec­
tronically scanned antenna—will be coordinated with the 
handling of vastly larger amounts of data than radar systems 
have ever handled before. Scientists and engineers of all seven 
Laboratory sub-sections are making important contributions 
to this project. 

Significant p r o g r e s s in the program is regularly cov­
ered in formal and informal conferences and in technical re­
ports circulated to all groups. Representative report titles listed 
below indicate how far-reaching are the interacting investiga­
tions involved: 

Ferrlte Materials for 
Microwave Frequencies 
by J. B, Linker and 
H. C. Rothenberg 

Analysis of Maser 
Techniques for Infrared 
Detection 
by G. K. Wessel 

An Electro-Optical Shift 
Register by J.A. Baer 
Parametric Converters 
and Amplifiers 
by C. S. Kim 
Topological Theory 
of Switching Circuits 
by C. Saltzer 

The Performance 
of an IF Integrator 
Preceded by a Limiter 
by G. Hoefer 

Application of Low 
Temperature Solid 
State Amplifiers 
by H. H. Grimm 

Laboratory-wide interplay of varied talents is cred­
ited by scientists and engineers here with contributing mate­
rially to their individual accomplishments. It i s also valued as 
a prime ingredient in the unflagging intellectual appeal the 
Professional Staff finds in the Laboratory's diverse R & D 
undertakings. 

PROFESSIONAL OPPORTUNITIES AT ELECTRONICS LABORATORY 

The Electronics Laboratory engages in applied research and advance 
development covering the entire field of electronics. More than 70 per­
cent of the Professional Staff have advanced degrees. Openings at 
various levels exist in the following areas : 
Solid State Materials • Magnetics and Dielectrics Solid State Devices • 
Network Synthesis • Advanced Circuitry • Electron Solid State Devices 
• Communication Theory * Recording Devices • Display Techniques • 
Electron Optics » Radar Techniques • Antennas • Microwave Devices 

Write in confidence t o ; Mr. Robert F . Mason, Dept. 2 5 M A 

ELECTRONICS LABORATORY L o c a t e d at E l e c t r o n i c s Park 

G E N E R A L E L E C T R I C 
Syracuse, New York 

Industrial Notes 
(Continued from page 36A) 

Allis-Chalmers Manufacturing Co. 

Milwaukee, Wis. . . 

A steam surface condenser in which 
tubes are welded, instead of rolled into 
the tube sheets, recently went into oper­
ation at the Frank M. Tai t Station of 
T h e Dayton Power and Light Company. 
T h i s unit , manufactured by Allis-
Chalmers, Milwaukee 1, Wis., is a 90,000-
square foot, 2-pass condenser that is 
installed with the Power and Light Com­
pany's 130-megawatt steam turbine Unit 
N o . 4. 

Motorola Inc. 

Chicago, III. . . 

T h e Pan American World Airway's 
jet fleet, consisting initially of Boeing 
707's and Douglas DC-8's, will be equipped 
with Motorola Selcal selective signaling 
equipment . T h e Selcal decoders will be a 
recently developed type, featuring fully 
transistorized circuitry and modular con­
struction. Ground-to-air Selcal systems 
provide for the in-flight alerting of an 
aircraft crew to an ensuing radio message. 
El iminated are the wearing of earphones 
and the monitor ing of the circuit in the 
cockpit, thereby significantly reducing . 
pilot fatigue and distraction. Motorola 
Inc., Communicat ions and Electronics Di­
vision, 4501 Wr. Augusta Blvd., Chicago 
51, 111. 

Dalic Metachemical Ltd. 
Toronto, Ont., Canada . • • 

A production technique, developed by 
Dalic Metachemical Ltd., 121 Judge Rd. , 
Toronto 18, Ont., Canada, allows aneroid 
elements of barometers, altimeters, depth 
gauges, and other pressure-sensitive de­
vices to be soldered without flux. By thus 

e l iminat ing the chance of leaving cor­
rosive material inside the diaphragm, 
selective plat ing reduces rejects, increases 
service life, and improves the seal and 
reliability of the product. 
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P o s i t i v e P r o t e c t i o n 

A g a i n s t P h a s e F a i l u r e 

a n d P h a s e R e v e r s a l 

Here is your answer f 

T h e A l l e n - B r a d l e y B u l l e t i n 8 1 2 T y p e P , T y p e 
R , a n d T y p e R F r e l a y s p r o v i d e p o s i t i v e p r o ­
t e c t i o n a g a i n s t t h e h a z a r d s t o m e n , m o t o r s , 
a n d d r i v e n m a c h i n e r y , r e s u l t i n g f r o m p h a s e 
f a i l u r e a n d / o r p h a s e r e v e r s a l s . 

T h e B u l l e t i n 8 1 2 S t y l e F p h a s e f a i l u r e r e ­
l a y e m p l o y s a u n i q u e s t a t i c s e n s i n g n e t w o r k 
t h a t r e s p o n d s t o a l l o p e n p h a s e c o n d i t i o n s 
o n a m o t o r b r a n c h c i r c u i t a n d i m m e d i a t e l y 
r e m o v e s t h e m o t o r f r o m t h e l i n e . . . i r r e ­
s p e c t i v e o f t h e l o a d o n t h e m o t o r ( i n c l u d i n g 
n o l o a d ) , o r t h e c i r c u i t a r r a n g e m e n t . T h i s r e ­
l a y e v e n r e s p o n d s t o h a r d - t o - d e t e c t p r i m a r y 
f a i l u r e s o n a w y e - d e l t a t r a n s f o r m e r w i t h u n ­
g r o u n d e d n e u t r a l . F u r t h e r m o r e , t h e f i v e -
c y c l e r e s p o n s e p r e v e n t s n u i s a n c e " d r o p ­
o u t s " f r o m t r a n s i e n t f l u c t u a t i o n s . 

T h e B u l l e t i n 8 1 2 S t y l e R p h a s e r e v e r s a l r e ­
l a y d i s c o n n e c t s t h e m o t o r f r o m t h e l i n e — 
w h e t h e r i t i s r u n n i n g o r n o t — w h e n a p h a s e 
r e v e r s a l o c c u r s a n y w h e r e i n t h e s y s t e m o n 
t h e l i n e s i d e o f t h e r e l a y . T h u s , i t c a n b e 
e m p l o y e d f o r a s i n g l e m o t o r , a g r o u p o f 
m o t o r s , o r a n e n t i r e p o w e r s y s t e m . I n a d d i ­
t i o n , t h e p h a s e r e v e r s a l r e l a y p r e v e n t s t h e 
m o t o r f r o m s t a r t i n g s h o u l d p h a s e . f a i l u r e 
o c c u r w h i l e a t a s t a n d s t i l l — a v i t a l f e a t u r e f o r 
e l e v a t o r a p p l i c a t i o n s . 

T h e B u l l e t i n 8 1 2 S t y l e R F r e l a y c o m b i n e s 
t h e e l e m e n t s o f S t y l e R a n d S t y l e F r e l a y s 
f o r p r o t e c t i o n a g a i n s t b o t h p h a s e f a i l u r e 
a n d p h a s e r e v e r s a l . A l l B u l l e t i n 8 1 2 r e l a y s 
a r e i n h e r e n t l y " f a i l s a f e . " S e n d f o r c o m p l e t e 
i n f o r m a t i o n . 

INDIVIDUAL RELAY UNITS AVAILABLE 

A l l e n - B r a d l e y Co. , 1301 S . F i r s t S t . 
M i l w a u k e e 4, W i s . 

I n C a n a d a : A l l e n - B r a d l e y C a n a d a Ltd. 
Gait , O n t . 

' Of ^ ALLEN-BRADLEY 
M O T O R C O N T R O L 

t & P jg & 

JANUARY 1959 Please mention ELECTRICAL ENGINEERING when writing to advertisers 43A 



Trade Literature 

This is one of a series of professionally informative messages on 

RCA Moorestown and the Ballistic Missile Early Warning System. 

B M E W S A N D T H E 

P R O J E C T E N G I N E E R 

Time, money and the achievement of performance 

specifications are the three dimensions in the world 

of the Project Engineer. Scheduling, cost control 

and technical accountability . . . these are grave 

responsibilities on any engineering program involv­

ing the national security. On BMEWS, with its 

objective of early warning against enemy missile 

attack, they comprise the most sensitive of engi­

neering assignments, anywhere. 

The Project Engineer assigned to BMEWS is a 

business-scientist who has a proven record of 

accomplishment in the creative engineering of 

electronic systems and who has the interest and 

acumen to view this work with a management 

posture. He is also a scientist with the significant 

trust of defining the interfaces of delicate personal 

and group relationships. This talent must be espe­

cially refined in the BMEWS Project Engineer, for 

BMEWS employs the multiform facilities and per­

sonnel of not only RCA Moorestown, the weapon 

system manager, but also of several other major 

corporations whose BMEWS effort is coordinated 

by RCA. 

RCA Moorestown invites Project Engineers to in­

vestigate the professional opportunities afforded by 

this and other vital national defense 

programs currently in progress. Please 

direct inquiries to Mr. W. J. Henry, 

Box V - 9 A . 

RADIO CORPORATION of AMERICA 

MISSILE AND SURFACE RADAR DEPARTMENT 

MOORESTOWN, N. J. 

(Continued from page 38 A) 

Rating Systems 

Application Note . . . 

T h i s Appl icat ion Note reviews the 
significant differences between the three 
rating systems currently in use by the 
electron tube industry: the absolute-
m a x i m u m , design-center, and design-
m a x i m u m systems. T h e design-maximum 
system, wrhich is the newest and latest, is 
discussed in detail. Request Appl icat ion 
Note AN-174 from Commercial Engineer­
ing, RCA, Harrison, N. J. 

Silicone Rubber Heater 
Literature . . . 

Detai led are construction features of 
the new heaters, which the manufacturer 
believes are the answer to a long-felt need 
for greater application flexibility in the 
design of electric heating units. T h e y are 
described as flexible, waterproof, very thin, 
available in any plane shape, and adapt­
able to almost any area where heat up to 
400 F is needed. Ask for Bullet in C-102. 
Watlow Electric Manufacturing Company, 
1376 Ferguson Ave., St. Louis 14, Mo. 

Electrical Tape Data Booklet . . . 

Technica l and comparative cost in­
formation on the Hesgon l ine of Fiberglas 
electrical tapes is now available. T h i s pub­
lication points out how Fiberglas tapes 
offer the manufacturers of electrical 
equ ipment a strong, highly flexible, inor­
ganic, high-temperature, moisture and 
chemical resistant insulat ing material. 
Copies of " T h e Inside Story of the New 
Hesgon Line of Fiberglas Electrical Tapes" 
are available through Horace Linton Divi­
sion, Hess, Goldsmith & Co., Inc., 1400 
Broadway, New York 18, N. Y. 

Epoxy Compound Table . . . 

A table of 20 epoxy compounds show­
ing pot life, curing cycles, weight losses 
and gains, shrinkage, thermal shock, and 
other special properties and applications 
has been released as a complement to 
the company's 6-page folder on insulating 
and sealing compounds, by the Biwax 
Corporation, 3445 Howard St., Skokie, 111. 

Synchronous Motors 

and Controls Booklet . . . 

A 27-page booklet, "Synchronous 
Motors and Controls," contains motor 
selector charts, application data, and for­
mulas for calculating power factor. T h e 
booklet presents a quick summary of types 
and features of motors and controls. T h e 
material includes a discussion of power 
factor correction, factors to consider in 
selecting the motor, and special applica­
tion problems. For a copy of Booklet 
B-7292, write Westinghouse Electric Cor­
poration, Box 2099, Pittsburgh 30, Pa. 
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BIBLIOGRAPHY 
ON WATTHOUR 

METERS 
November 1957 

Publication S-100 is a bibli­
ography of approximately 
1/000 references of stand­
ards, text books, and peri­
odicals. The 63-page com­
pilation w a s assembled by 
members of the AIEE Sub­
committee on Watthour 
Meters of the AIEE Indicat­
ing and Integrating Instru­
ments Committee, assisted 
by G, A. Palmer represent­
ing EII and AEIC. The price 
is $3.00. Request from the 
Order Department, 

AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, 

33 West 39th Street, 
New York 18, N. Y. 

PERFORMANCE AND 
PROTECTION OF 
AERIAL CABLES 

February 1958 

This informative 44-page publication 
consists oi six transactions and confer­
ence papers with discussions and clo-
ures on cable insulations, various prac­
tices in the installation of these cables, 
and the results ei actual field tests to 
determine some of the phenomena 
which have taken place. 

The papers were presented at the 1957 
Summer General Meeting of the Ameri­
can Institute of Electrical Engineers, 
Montreal, Que., Canada, June 24-28, 
1957. 

Publication S-102 is available for $2.50 
from the Order Department, 

AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 

33 West 39th Street 
New York 18, N. Y. 

V 
S H A W M U T 

SHAWMUT 

Zttme "(J~<̂ ) delay 

AMR VOLT 

200 250 

P O S I T I V E 
T I M E - D E L A Y P R O T E C T I O N 

Shawmut "t-d" Renewables have the best t ime delay characteristics 
of any renewable fuse. The t-d link gives maximum time delay protec­
tion in the higher current ranges as well as in the overload zone. 
Short-circuit operation is instantaneous, along with a reduction in 
the rate of rise of recovery voltage. T h e t-d link notches blow one 
after the other with rheostat-like action. 

H I G H Q U A L I T Y - L O W C O S T 

Precision-made. N o soldered, welded or steel parts. Simple, sturdy, 
dependable. Easy to install, take apart or renew. Interchangeable links* 
renewable parts. Large silver-plated contacts . Adequate 2-way venting. 

C O M P L E T E L Y R E N E W A B L E 

F U S E O R L I N K 

Complete fuses and /or renewal l inks are available for either 250 or 
600 V circuits; in ferrule ratings, from 0-60 Amps.; in knife-blade 
ratings, from 70 to 600 Amps. 

Order now or ask for t-d Bulletin 500 
•U.S. Patent No. 2,560,138 © The Chase Shawmut Co. 1958 

t h e CHASE-SHAWMUT co . 
374 MERRIMAC STREET • NEWBURYPORT, MASSACHUSETTS 

Subsidiary of I-T-E CIRCUIT BREAKER CO., Philadelphia, Pennsylvania 

Om* "R>̂ [ <* c-a-T TRIOMET O - T TIWB 

JANUARY 1959 Please mention ELECTRICAL ENGINEERING when writing to advertisers 45A 



The industry that 
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impurity built 
Exit c o n e s capable of withstanding 
temperatures of 6000° F, represent 
one example of advanced engineer­
ing being performed by the Hughes 
Plastics Laboratory. 

This photomicrograph (at left) of an etched silicon 
crystal is used in the study of semiconductor materials. 
Impurities introduced into crystals such as this form 
junctions for semiconductor devices. 

In the fast-growing semiconductor industry, Hughes 
Products, the commercial activity of Hughes, is leading 
the field. Its programs include basic research on semi­
conductor surfaces; alloying and diffusion techniques; 
and materials characterization studies to determine the 
electrical effects of imperfections and impurities. 

In addition, Hughes Products is developing new semi­
conductor devices such as parametric amplifiers, high 
frequency performance diodes, and improved types of 
silicon transistors. New techniques are being devised for 
casting silicon into various configurations. Also under­
way is the development of new intermetallic compounds 
for use in semiconductor devices. 

Other activities of Hughes provide similarly stimu­
lating outlets for creative engineering. The Hughes 
Research & Development Laboratories are conducting 

studies in Advanced Airborne Electronics Systems, 
Space Vehicles, Plastics, Nuclear Electronics, Global and 
Spatial Communications Systems, Ballistic Missiles... 
and many more. Hughes in Fullerton is developing radar 
antennas which position beams in space by electronic 
rather than mechanical means. 

The diversity and advanced nature of Hughes projects 
provides an ideal environment for the engineer or phys­
icist interested in advancing his professional status. 

Newly instituted programs at Hughes have created immediate 
openings for engineers experienced in the following areas: 

Semiconductors Communications 
Microwave & Storage Tubes 
Field Engineering 
Microwaves 
Digital Computer Engr. 

Write in confidence, to Mr. Phil N. Scheid, 
Hughes General Offices, Bldg. 6-Bi, Culver City, California. 

Circuit Design 
Systems Analysis 
Reliability Engineering 
Radar 

© 1 9 5 8 . H . A . C . 

The West's leader in advanced ELECTRONICS 
( , 

H U G H E S A I R C R A F T C O M P A N Y 
Culver City, El Segundo, 
Fullerton and Los Angeles, California 
Tucson, Arizona 

Falcon air-to-air guided missiles, shown in an environmental 
strato chamber are being developed and manufactured by Hughes 
engineers in Tucson, Arizona. 



ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC. 
New York 
8 West 40th St. 

Chicago 
84 East Randolph St. 

(Agency) 

San Francisco 
57 Post St. 

These items are listings of the Engineer­
ing Societies Personnel Service, Inc. This 
Service, which cooperates with the national 
societies of Civil, Electrical, Mechanical, 
Mining, Metallurgical and Petroleum En­
gineers, is available to all engineers, 
members and non-members, and is operated 
on a nonprofit basis. If you are interested 
in any of these listings, and are not regis­
tered, you may apply by letter or resume 
and mail to the office nearest your place of 
residence, with the understanding that 
should you secure a position as a result of 
these listings you will pay the regular em­
ployment fee of 5% of the first year's sal­
ary if a non-member, or 4% if a member. 

Also, that you will agree to sign our place­
ment fee agreement which will be mailed 
to you immediately, by our office, after re­
ceiving your application. In sending ap­
plications be sure to list the key and job 
number. 

When making application for a position 
include eight cents in stamps for forward­
ing application to the employer and for 
returning when possible. 

A weekly bulletin of engineering posi­
tions open is available at a subscription 
rate of $3.50 per quarter or $12 per an­
num for members, $4.50 per quarter or 
$14 per annum for non-members, payable 
in advance. 

Men Avai lable 

Elec Engr, B.S., age 31; seven yrs ex per with 
consulting firm in des and supervn of constr 
of hydroelec projects, substations and transm 
lines. Desires overseas pos. E-116. 

Mgr of Engrg or Foreign Representative, 
B.S.E.E., age 56; establishment of res and dev 
programs and policy, organization and admin 
of engrg staff, evaluation of engrg designs and 
programs, budget preparation, cost analysis, des 
and dev of HV and LV Switchear; 20 yrs with 
large electrical mfgrs, 14 yrs. with military, 
atomic energy and electronics res programs, in­
cluding extensive overseas representation and 
military procurement. Efficient planner. Location 
desired, U.S. or Europe. E-117. 

Proj Supervisor or Chief Engr, B. of E.E.; 
age 36; desires plant engrg. or large engrg 
projects. Specialist in facilities elec design and 
constr. Wealth of exper in general and constr 
problems. Location optional. E-l 18-914-Chicago. 

Pub Util Management Engr, B.S.E.E.; age 
58; 25 yrs exper in electric, water and gas 
util management and engrg, including consid­
erable work with regulatory commission on 
rate matters. Location desired, California or 
West Coast. E-298-San Francisco. 

Elec Engr, B.S.E.E.; retired; with 30 yrs exper 
in design of power, lighting and interior com­
munication systems and equipment for marine 
applications. Available for part-time or full-
time as consultant, administrator, or for expert 
testimony. Location desired, San Francisco or 
vicinity. E-279-San Francisco. 

Prof in elec engrg, E.E. and M.S.; age 34; 
academic research exper and nine yrs prof elec 
engrg work in the power and illumination fields 
with manufacturing, utility and consulting firms. 
Location desired, West Coast. E-242-San Fran-

Product Engineer, mechanical or electrical 
graduate, with 20 years' experience designing 
small electro-mechanical devices as end products. 
Should have proven background in application 
of engineering principles to product develop­
ment. Company manufactures automotive ac­
cessories and household appliances. Salary, $12,-
000-$l5,000 a year. Location, Connecticut. \\ -
6694. 

Electrical Engineers (a) Senior Engineer. 
B.S.E.E., with five to ten years' experience on 
circuit design; three years' minimum on elec­
tronic communications equipment or allied fields 
such as computer. Salary, $12,000-$14,000 a 
year, (b) Junior Test Engineer, graduate elec­
trical, with two years' minimum experience 
testing military electronic equipment. Write test 
procedures, supervise test department. Salarv, 
$6000-$8000 a year. Location, lower Connecticut. 
W-6704. 

Sales and Service Engineer experienced in 
electronic sales for company manufacturing digi­
tal instrumentation, i.e. charting and coders. 
Salary, $8000-$8500 a year plus commission. Ter­
ritory: northern New jersey area including West­
chester County and Rockland County, plus the 
states of Maryland, West Virginia and the Dis­
trict of Columbia. W-6715. 

Development and Production Engineer, grad­
uate electrical, for small manufacturer of 
printed circuits. Must have background in elec­
tronics, plastics, electroplating, etc. Salary, 
$9000-$ 12,000 a year. Location, Michigan. 
W-6728. 

Electrical Engineer, graduate, with a mini­
mum of five years' experience in industry; ex­
perience in rotating machinery design, especially 
400 cycle, commercial and military application. 
Some control system experience desired. Prod­
uct is aircraft A.C. small motors, all phases and 
frequencies. Salarv, $7000-$8000 a year. Loca­
tion, Ohio. W-6732. 

Positions Avai lable 

Electrical Engineers, graduates,, to work under 
chief electrical engineer in large pulp and paper 
mill. One to five years' experience in A.C. and 
D.C. rotating machines and control, sectional 
paper machine drives, mercury arc rectifiers 
and electronics control. Salary open. Location, 
North Carolina. W-6673. 

Supervisory Engineer, graduate electrical or 
mechanical, with experience in development and 
production engineering, experience in electronic 
and electro-mechanical avionic devices; also some 
experience in transition to production from 
development models including test and debug­
ging. Familiarity with electronic assemblies in­
cluding printed circuitry and solid state devices 
important. Will be responsible for supervision 
of small engineering department. Salary, ap­
proximately $11,000 a year. Location, New York, 
N.Y. W-6737. 

Regional Sales Manager, graduate electrical, 
who has had demonstrated sales administrative 
ability and experience in the lighting industry. 
Should be willing to locate in the St. Louis 
area. Territory would cover Wisconsin, Michi­
gan, Indiana and Ohio along with portions of 
Illinois, Kentucky and West Virginia. Salary, 
S 12,000-$ 15,000 a year plus bonus. W-6680. 

Electrical Engineer, graduate, with five to eight 
wears' experience: experience in heavv industry, 
preferably cement and lime operations. Should 
be capable of laving O I K ana supervising in­
stallations and maintenance of electrical equip­
ment; experience with sub-station equipment and 
power contract. Salary, $7000-$8500 a year. Lo­
cation, Midwest. W-6738. 

Director of experimental physics section, Ph.D. 
in physics, training in atomic physics, solid 
state, quantum electrodynamics. Microwave 
and/or infrared experience desirable. Duties will 
include technical direction of experimental 
physics group now engaged in government and 
industrial sponsored programs in basic and ap­
plied research in microwave and infrared solid 
state devices. Salary, $14,000-$18,000 a year; 
profit sharing plan. Company will pay place­
ment fee. Must be cleared for secret or have no 
known impediment to clearance. Location, Mid­
west. W-6740-C. 

Assistant Sales Manager for an electrical in­
sulation division; graduate electrical or equiva­
lent experience relating to electrical insulation. 
Experience in the following capacities with 
motor, transformer, coil of electronic components 
manufacturer: Sales engineer, field technical 
service, general equipment design or material 
and process development. Duties will involve 
field technical sales working through a national 
manufacturers' agents organization. Salarv. 
$6500-$10,000 a year, plus profit sharing bonus. 
Traveling. Headquarters, western New York 
State. W-6756. 

Development Engineer, electrical graduate, for 
design and development of FHP motors and 
electronic control equipment. Salary, $6500-
S7500 a vear. Location, eastern Pennsylvania. 
W-6758. 

Electrical Engineer, graduate, thoroughly fa­
miliar with designing and supervising building 
of dry as well as oil sealed power distribution 
transformers. Excellent opportunity for advance­
ment. Apply by letter giving complete qualifica­
tions, references, salary, etc. Location, Newark. 
N.J. W-6764. 

Technical Publicity Man for an industrial 
advertising agency; graduate electrical, with 
proven skill in preparing feature articles on 
complex technical subjects. Salary good, profit 
sharing, fringe benefits, excellent future. Loca­
tion, eastern Pennsylvania. W-6765. 

Senior Service Engineer, B.S. in E.E., heavy 
electives in physics and mechanics. Minimum 
of five years' experience in design, test or service 
of complex electro-mechanical instrumentation. 
Experience with electron microscopes desirable; 
knowledge of electronic optical equipment essen­
tial. Salary, to $8500 a year: Company will 
negotiate placement fee. Location, Westchester 
County, N.Y. W-6773(a). 

Engineers, (a) Senior Development Physicist, 
Ph.D. in physics, plus five years' experience in 
development and design of high resolution elec­
tron microscopes, electron optical probing de­
vices, etc. Will do original development work 
on electron optic equipment and supervise in­
strumentation design. Salary, to $15,000 a year, 
(b) Technical Writer to prepare technical 
manuals, instruction books, etc. for the service 
and repair of precision electro-mechanical in­
strumentation. College training desirable plus 
a minimum of two years' technical writing ex­
perience. Salary, to $6800 a year. Companv will 
negotiate placement fees. Location, Westchester 
County, N.Y. W-6774. 

Research and Development Engineers, grad­
uates in electrical engineering, with communica­
tions or electronics major, or phvsics. Experience 
in applied research and/or development of 
electronically actuated instruments; several years 
of research or development with some forms of 
electro-mechanical device is necessary. Salaries 
open. Location, Connecticut. W-6775. 

Senior Production Engineer, B.S.E.E., with a 
minimum of three years at a senior level-de­
sign manufacture of military electronic telecom­
munications equipment, using digital, pulse and 
MV circuitry including transistorized versions 
Knowledge of MIL components, equipment 
packaging including printed circuit techniques. 
Salary, $10.000-$13,000 a year. Location, lower 
Connecticut. W-6785. 

{Continued on page 50A) 

48A Please mention ELECTRICAL ENGINEERING when writing to advertisers ELECTRICAL ENGINEERING 



® 

offers a free hand 
to creative engineers and scientists 
in IBM's new 
Special Engineering Products Division 

WRITE,'outlining qualifications 
and experience, to: 

Mr. T. P. Bianco, Dept. 550A 
IBM Special Engineering Products Div. 
North Hamilton Street 
Poughkeepsie, N. Y. 

If you'd like to exercise a free hand in solving problems 
never encountered before . . . if you want to work bf| 
small teams, where individual merit can be quickly 
recognized . . . if you're looking for ground-floor oppor­
tunities plus the job stability accruing from employment 
with a well-established firm . . . then you should con* 
sider the career opportunities now available at IBM's 
new Special Engineering Products Division. . 

S.E.P.D. was created to apply IBM's wealth of systems 

knowledge to the development of special-purpose preci­

sion equipment related to, but outside of, IBM's regular 

line of products. Immediately required are creative 

engineers and scientists — men who enjoy the chal­

lenge of working independently on a wide variety of 

unique assignments. 

OPPORTUNITIES NOW AVAILABLE INCLUDE.. . 

Advanced component design 
Analog or digital computers 
Automation 
Data, conversion, transmission, processing or display 

systems 
Design of intricate mechanisms 
Electronic packaging 
Industrial controls 
Instrumentation 
Optical systems and optical mechanisms 
Servo systems 
Solid-state devices and applications 
Telemetering 

QUALIFICATIONS: 

B.S., M.S., or Ph.D. degree in E.E., M.E., Physics, or 

Mathematics. Industrial experience desirable. 

At S.E.P.D., you will.find all the ground-floor opportune 

ties of a new company. You will work on small teams 

where individual merit is .quickly recognized. Assign­

ments are varied and far from routine, and you will have 

IBM's experienced specialists and technicians for sup* 

port. In addition, you will enjoy all the advantages of. 

IBM employment, including job stability, liberal com* 

pany benefits, and excellent salaries. 
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E N G I N E E R S . . . P H Y S I C I S T S 

NEVU oppohjuhftics a t 
Motorola i n Chicago 

mi 

g i v e y o u r s e l f a n d y o u r f a m i l y 
all t h e b ig c i t y a d v a n t a g e s a t a 

r e l a x e d m i d w e s t p a c e , w h i l e y o u 
A D V A N C E Y O U R C A R E E R 

O u t s t a n d i n g c a r e e r o p p o r t u n i t i e s a r e 
wa i t ing at t h e m a n y M o t o r o l a research 
a n d d e v e l o p m e n t l a b o r a t o r i e s in t h e 
Chicago area. T h i s is your o p p o r t u n i t y 
to a d v a n c e your career w i t h a swi f t ly 
e x p a n d i n g c o m p a n y , work ing in the m o s t 
m o d e r n and well i n s t r u m e n t e d labora­
tories . . . w i t h liberal e m p l o y e e benefits , 
inc luding an a t t r a c t i v e profit shar ing 
plan and assoc ia t ion w i t h m e n of t h e 
h ighes t t echnica l c o m p e t e n c e . 

You'll l ike l iv ing in one of the beauti ful 
suburbs of the p layground of t h e mid­
west , where there are endless social , 
cultural , and educat iona l ac t iv i t i e s to 
choose from the year-round. Exc i t ing life 
or quie t l i f e—Chicago offers e i ther . 

M I L I T A R Y 
POSITIONS OPEN 

Radar t ransmit ters and receivers 
Radar circuit design 
Antenna design 
Electronic countermeasure systems 
Mi l i tary communications equipment 
design 
Pulse circuit design 
IF strip design 
Device using kylstron, t ravel ing wave 
tube and backward wave oscillator 
Display and storage devices 

C I V I L I A N 
POSITIONS OPEN 

2-WAY RADIO COMMUNICATIONS 
• V H F & UHF Receiver - Transmi t ter 
design & development • Power supply 
• Systems Engineering • Selective 
Signaling • Transistor Applications • 
Crystal Engineering • Sales Engineers 

PORTABLE COMMUNICATIONS 
• Design of V H F & UHF FM C o m m u ­
nications in portable or subminiature 
development . 

MICROWAVE FIELD ENGINEERS 

Write to: 
Mr. L. B. Wrenn Dept. A 
MOTOROLA, INC. 
4501 Augusta Blvd., Chicago 51, III. 

ALSO . . . t h e r e a r e e x c e l l e n t o p p o r t u n i t i e s in 
P H O E N I X , A R I Z O N A * R I V E R S I D E , C A L I F O R N I A 

MOTOROLA 

Personnel Service, Inc. 
(Continued from page 48A) 

Assistant, Associate Professor or Professor, in 
electrical engineering, M.S. or Ph.D. required. 
Should be prepared to teach in new under­
graduate program with strong engineering 
science emphasis and in electrical engineering 
program. Rank will depend upon qualifications. 
Salary, M.S., for nine months, $6000-$8500 de­
pending upon experience. Location, Kansas. 
C-7054. 

Chief Design Engineer, industrial plants, pre­
ferably mechanical or electrical, with a mini­
mum of ten years' experience in design and 
estimating for large industrial plants; including 
mechanical and electrical power, for base metal 
plants, mills, concentrators, smelters and re­
fineries. Will coordinate mechanical, electrical, 
civil and process engineering. Salary open. Loca­
tion, western United States. S-3904R. Rewritten. 

Design Engineers, Electro-Mechanical Systems, 
graduate electrical, with a minimum of three 
years' experience in design, selection, specifica­
tion and preparation of plans for systems in­
tegration; knowledge of analog computers, tele­
metering, bar-patch, electronics components and 
systems; work for an engineering consultant on 
missiles system. Salary, to $7.00 per hour. Em­
ployer will negotiate placement fee. Location, 
San Francisco, Cal. S-3952. 

Sales Engineer, Electrical Equipment, grad­
uate electrical or equivalent, preferably mar­
ried, some working experience (selling, servicing, 
manufacturing, installing or design) with high 
voltage switch gear, pole line hardware, line 
construction tools; demonstrated ability of apti­
tude for selling to utilities, consultants or con­
tractors in developed territory for distributor. 
Car optional. Salary, expenses, bonus. Location, 
East Bay primarily, plus northern California. 
S-3954. 

Research and Development Engineers, small 
mechanisms and missiles propellant. (b) Phys­
icist, with three to five years' experience in 
electronic circuit analyses, systems and instru­
ments. For missiles applications. Salary, $7200-
$8600 a year, (c) Electronic Engineer with solid 
experience in developing and experimenting 
with circuitry, instruments, transducers, etc. 
Salary, $7200-$9600 a year, (d) Laboratory 
Technician, preferably chemical background or 
physics, to assist in laboratory, tests, in develop­
ment of missiles propellant. Salary, to $6000 a 
vear. Must be U.S. citizens; clearance required. 
Location, San Francisco East Bay. S-3954R. 

Systems Engineers, Postal Machinery, Serv­
ices, with experience in work measurements, 
methods studies, services, to develop new im­
proved systems, new concepts and design of 
equipment, mail handling, sizes on postal serv­
ice, analyze information, (a) Electrical Physics 
or mechanical graduate, good statistician or 
mathematician, with five to ten years' experi­
ence, strong on statistical work, analysis, evalua­
tion, maintenance of information, (b) Electrical, 
mechanical or physics graduate, with five to ten 
years' experience, primarily in analytical work, 
applied mechanics, circuit experience, some 
computer experience desirable. Salaries, $700-
$1,000 a month. Location, San Francisco Penin­
sula. S-3966. 

Senior Industrial Engineer, Postal Services, 
graduate electrical or mechanical, who has gone 
into industrial work. Should be experienced in 
human engineering, work measurements, methods 
studies; to develop new improved systems new 
concepts and design of equipment for postal 
service: work closelv with postal employees, co­
ordinate. Salary, $700-$l,000 a month. Location, 
San Francisco Peninsula. S-3967. 

Wear Your + AIEE Badge 
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Top-ranking engineer giving a promising newcomer some practical 

information about one of AC's high altitude pressure chambers. 

How far can an engineer go at AC 7 
That depends on your aspirations. Do you want long-range security? 
Diverse assignments? Professional status? Intriguing location? A top 
management position? It's possible to find all of them at AC—the Electronics 
Division of General Motors. One thing is sure—if you are a graduate 
engineer in the electronic, electrical or mechanical fields—you can go 
places at AC, because AC is going places. AC is in the instrumentation 
business. And there are virtually no limits to the projects and problems 
— both military and commercial—to which AC can apply its top-flight 
personnel and world-wide facilities. Today AC builds the AChiever— 
inertial guidance system for some of the world's leading missiles—plus 
a wide variety of other electro-mechanical, optical and infra-red devices. 
Tomorrow AC may build inertial systems for commercial aircraft and 
ships at sea as well as automotive electronic components. This is the kind 
of opportunity you should look into—today. Just write the Director of 
Scientific and Professional Employment: Mr. Robert Allen, Oak Creek 
Plant, Dept. B, Box 746, South Milwaukee, Wisconsin,- or Mr. M. Levett, 
Dept. B, 1300 N. Dort Highway, Flint 2, Michigan. It may be the most 
important letter of your life. 

AC SPARK PLUG <g£ THE ELECTRONICS DIVISION O F GENERAL M O T O R S 
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Inertial Guidance Systems • 

Afterburner Fuel Controls • 

Bombing Navigational Computers • 

Gun-Bomb-Rocket Sights • 

Gyro-Accelerometers • 

Gyroscopes • Torquemeters • 

Speed Sensitive Switches and 

Sensors • Vibacall • Skyphone 



M I C R O W A V E ENGINEERS 

We have appropriate positions for both recent grad­
uates and experienced engineers in our expanding 
Microwave, Antennas and Propagation Section. Ex­
ceptional opportunities exist for doing interesting 
research and advanced development under ideal 
working conditions in the following microwave fields: 

MICROWAVE COMPONENTS 
PROPAGATION STUDIES 
SPECIAL TEST EQUIPMENT 
INTERFERENCE EVALUATION 
ANTENNA DEVELOPMENT 

Excellent salaries are offered to suit your individual 
experience and educational background. Benefits 
include insurance, and retirement programs, plus an 
unusual vacation policy which allows up to four 
weeks vacation per year. Tuition free graduate study 
may be taken at Illinois Institute of Technology, 
which is also located at Technology Center. In addi­
tion generous relocation and interview allowances are 
provided. Further information concerning these po­
sitions may be obtained by sending a resume of your 
qualifications to: 

A. J. Pan era I 
ARMOUR RESEARCH FOUNDATION 

of Illinois Institute of Technology 
10 West 35th St. Chicago 16, III. 

NEEDED NOW 
ELECTRONICS ENGINEERS 

I n Alaska 
$6285 to $8810 per annum plus 25% cost-of-living 
allowance. Enjoy a career in the Federal Civil Serv­
ice with paid annual anc sick leave, retirement 
benefits, paid transportation to Alaska and return for 
leave purposes. Positions in Federal career service. 
Contact: 

Civil Aeronautics Administration 
P. O. Box 440 

Anchorage, Alaska 

Conference on 
Magnetic Amplifiers 
(August 1957) 

Publication T-98 is sponsored jointly by the American In­
stitute of Electrical Engineers, Committee on Magnetic Am­
plifiers, and by the Institute of Radio Engineers* Professional 
Group on Industrial Electronics. The Special technical con­
ference on magnetic amplifiers was held in Pittsburgh, Pa., 
September 4-6, 1957. The 264-page proceedings consist of 
18 informative papers. Price $4.00. Send orders to: 

Order Department 
American Institute of Electrical Engineers 

33 West 39th Street 
New York 18, N. Y. 

Translations of USSR Scientific and 
Engineering Journals Available to AIEE Members 

Journals List Price 

(1) " E l e k t r i s c h e s t v o " 
Electric Techno logy USSR (quar t e r ly ) 

(2) " R a d i o t e k h n i k a i E l e k t r o n i k a " 
Radio Engineer ing a n d Elec t ronics , 
USSR (month ly) 

(3) " R a d i o t e k h n i k a " 
Radio Engineer ing , USSR (month ly ) 

(4) " E l e k t r o s v i a z " 
T e l e c o m m u n i c a t i o n s , USSR (month ly ) 

$56 per year* 

$45 per year* 

$30 per year* 

$30 per year* 

Subscriptions on basis of calendar year of original Russian publications. 

* 5 0 % discount to AIEE Members and members of such other organizations as may be arranged. 

Libraries, research laboratories, government 
departments and companies send orders to: 

Members only send subscriptions and remit­
tance to: 

Pergamon Institute 

122 East 55th Street, New York 2 2 , N. Y. 
4 & 5 Fitzroy Square, London W . l 

N. S. Hibshman, Secretary 

American Institute of Electrical Engineers 

33 West 39th Street, New York 18, N. Y. 

The Pergamon Institute, a nonprofit foundation, will translate also any Russian article listed by title at a nominal charge. 
Inquiries on single articles should be sent directly to the Pergamon Institute. 
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SERVOMECHANISMS 
Outstanding opportunity for design 

specialist to head group of servo-

mechanism system design in missile 

tracking program. 

Know theory of complex variables, 

operational calculus, analytical meth­

ods of network synthesis and experi­

ence in any of the following: 

HYDRAULIC SERVO DRIVES 
INSTRUMENT SERVOS 
COMPUTER SERVOS 

LARGE SERVO DRIVES 
DIGITAL SERVO SYSTEMS 

Inquiries strictly confidential, 
U. S. citizenship required. 

Send resume to 

Mr. H. C. Horsley 

Personnel, Dept. EE 

PHILCO CORPORATION 
Gove rnmen t & Industr ia l Div is ion 

Western Development Laboratories 

3875 Fabian W a y , Palo Alto, Calif. 

Continuing Expansion has created 

an immediate demand for 

Electrical Engineers 
Mechan ica l Engineers 

in our Facilities Department 

Electrical Engineers —to plan, design, and direct the installation or 
modification of facility electrical equipment services. The ability to 
solve electrical problems involved in plant operations is required. 

Mechanical Engineers—to perform design functions, prepare plans, 
specifications, and cost estimates for new facilities, facility modifi­
cation, test structures, and equipment installations . . . act as a con­
sultant on technical mechanical design engineering problems for 
Atomics International facilities. 

Engineering degree and broad experience in one of these fields is 
required. 

Write today. Answers will be prompt, confidential. 
Mr. B. W. Newton, 21600 Vanowen Street, Canoga Park, California 

(In the suburban San Fernando Valley, near Los Angeles) 

ATOMICS INTERNATIONAL 
A D I V I S I O N O F N O R T H A M E R I C A N A V I A T I O N , I N C . | 

CLASSIFIED ADVERTISING 
For help and situations wanted, $2.25 per line, min­
imum 5 lines, maximum 30 lines. Sale and purchase 
of used machinery, etc., $3.00 per line, not avail­
able to dealers. Address orders to: Classified Section, 
ELECTRICAL ENGINEERING, 6th Floor, 33 West 39th 
Street, New York 18, N. Y. 

When answering an advertisement, send all replies 
to box number specified, c/o ELECTRICAL ENGINEER­
ING, 6th Floor, 33 West 39th Street, New York 18, 
N. Y., unless other address is given. 

Positions Open 
ASSISTANT OR ASSOCIATE PROFESSOR OF 
ELECTRICAL ENGINEERING to teach under­
graduate courses in communications or servo-
mechanisms. Opportunity for part time research. 
MS or Ph.D. degree. Salary dependent upon 
qualifications. Location, Virginia. Box 702. 

ASSOCIATE OR PROFESSOR OF ELECTRI­
CAL ENGINEERING to teach undergraduate 
courses in communications and part time re­
search. T o twelve thousand for eleven months. 
Ph.D. degree. Dean of Engineering, University 
of Santa Clara, Santa Clara, California. 

TEACHING POSITIONS. Assistant, Associate 
or Full Professor of Electrical Engineering, M.S. 
or Ph.D. required. Nine month salary range 
presently $5000-$9000. Full year appointments 
available. Salaries are increasing rapidly. Can­
didate should be well-prepared to teach in new 
undergraduate program with strong engineering 
science emphasis and in EE graduate (MS) pro­
gram. Apply to A. T . Murphy; Head, Depart­
ment of EE; University of Wichita; Wichita 14, 
Kansas. 

ENGINEERS—College positions. All sections 
U.S., all fields of engineering. Openings for 
B.S., M.S., and Ph.D's. Excellent salaries. Send 
pictures and qualifications to Cline Teachers 
Agency, Box 607, East Lansing, Mich. 

CHIEF ENGINEER, 44000KW Steam Generat­
ing plant now under construction, Sea Coast, 
Southern Peru, the applicant must be capable 
of taking responsibility for Operation and Main­
tenance. Should have five to ten or more years 
central station experience. For details as to 
salary, living conditions, contact Mr. John L. 
Splane, 410 Arizona Land Tit le Building, 
Tucson 1, Arizona. 

TEACHERS NEEDED for permanent staff in 
an expanding department. Salaries depending 
on experience and academic background. Write 
to Electrical Engineering Department, Louis­
iana State University, Baton Rouge, Louisiana. 

ELECTRICAL ENGINEERING DEPART­
MENT HEAD—Excellent opportunity available 
for young teacher with Ph.D. Should have 
teaching and industrial experience. College lo­
cated in San Francisco Bay Area, electronics 

NOTE 
Be sure to address all Classified box 

numbers (where indicated) to 

Box 

ELECTRICAL ENGINEERING 

Room 607 

33 West 39th Street 

New York 18, N. Y. 

industry research, development and manufactur­
ing center. Academic rank and salary open. 
Write to N. O. Gunderson, Head, Division of 
Engineering, San Jose State College, San Jose 
14, California. 

TEACHING POSITION in Electrical Engineer­
ing. Machinery and other undergraduate courses 
plus some graduate subjects at night. M.S. or 
Ph.D. preferred. Rank and salary depend on 
qualifications. Twelve-month appointment ef­
fective June or September, 1959. Address: Head 
Electrical Engineering Department, The Uni­
versity of Akron, Akron 4, Ohio. 

PROFESSOR AND ASSOCIATE PROFESSOR 
of Electrical Engineering—To teach graduate 
and undergraduate subjects and to participate 
in developing research program in Southern 
University. Good location in industrial region. 
Competitive salaries for various levels of edu­
cation and experience. Box 710. 

Positions Wan ted 

PROFESSIONAL ENGINEER, Canadian citi­
zenship, 17 years in power plant operation and 
design, industrial and commercial power sys­
tem study and design, electrical systems for 
ships and airplanes. Box 711. 

ELECTRICAL ENGINEER—Power—BS, PE, 
age 47, 20 years experience in industrial and 
utility design with supervisory experience. De­
sires permanent, responsible position. Preferred 
location South or Southwest. Box 712-

A.LE.E. TRANSACTIONS wanted to buy for 
cash back volumes and sets also other scientific 
and technical Journals E. E. ASHLEY, 27 East 
21st Street, New York 10, New York. 
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AC Spork Plug, The Electronics Division, General Motors Corp 51A 
Acme Electric Corp 33 A 
AIEE Special Publications 45A, 52A 
Allen-Bradley Co 43A 
AMP, Inc 8A 
American Metal Climax, Inc 30A 
Armour Research Foundation of Illinois Institute of Technology 33A, 52A 
Arnold Engineering Co., The 17A 
Atomics International, A Division of North American Aviation, 

Inc 39A, 53A 
Automatic Switch Co 36A 

Bell Telephone Laboratories °A 
Bussmann Manufacturing Co 14A-15A 

Chase-Shawmur Co., The 45A 
Christie Electric Corp 37A 
Civil Aeronautical Administration 52A 
Classified Advertising 53A 
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Dossert Manufacturing Corp 25A 
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The KNOPP COMPARATOR 

measures errors 
in instrument 

current transformers 
For the highest accuracy and speed 

in instrument current transformer test­
ing, use the new Type CTC-3 Knopp 
Transformer Comparator. It features 
freedom from effects of stray fields, 
harmonics, and heavy overloads. 

With built-in low-burden ammeter 
of 1, 10, and 20 ampere ranges, the 
total burden imposed by the compara­
tor on either the standard current 
transformer or the transformer-under-
test is less than 0.1 volt-ampere. 

Normal full-scale error ranges are 
0.64 percent in ratio error with 0.01 
percent divisions and 35 minutes in 
phase angle with one-minute divi­

sions. A range selector switch affords 
a multiplying factor of ten. 

High accuracy measurements are 
provided from 0.25 to 20 amperes 
secondary test current. The ratio and 
phase angle are measured simul­
taneously and are direct reading. Ex­
cept for a loading transformer and 
standard, no auxiliary equipment is 
needed. A comparator is also avail­
able for testing potential transform­
ers. Ask for full details. 

KNOPP INC 
Oept. A-15,1307 66th St., Oakland 8. Calif. 

General Electric Co 42A, 4th cover 
General Radio Co 3d cover 
Gulton Industries, Inc 35A 

Hathaway Instrument Division, Hamilton Watch Co 6A-7A 
Holophane Co., Inc 21A 
Hughes Aircraft Co 23A 
Hughes Research and Development Laboratories 46A-47A 

International Business Machines Corp. 49A 

Jennings Radio Manufacturing Corp # 4A 

Knopp, Inc . 54A 
Kuhlman Electric Co 2d cover 

Mears Electric Circuit Breakers 11A 
Motorola, Inc 50A 

National Carbon Co., A Division of Union Carbide Corp 5A 
National Electric Coil Co 56A 
Nicad Division, Gould-National Batteries, Inc 22A 
North American Aviation, Inc 34A, 35A, 39A, 53A 

Ohio Brass Co 13A 
Okonite Co., The 2A 

Perkin Engineering Corp 16A 
Personnel Service, Inc 48A, 50A 
Philco Corp., Western Development Laboratories 53A 
Professional Engineering Directory 55A 

Radio Corporation of America 26A, 44A* 
Radio Frequency Laboratories, Inc 34A 
Roebling's Sons Corp., John A 28A-29A 
Roll-A-Reel 34A 
Rome Cable Corp 40A 
Russian Translations 52A 

S & C Electric Co 12A 
Sarkes Tarzian, Inc 32A 
Sorenson & Co., Inc 20A 
Sorgel Electric Co 10A 
Southern States Equipment Corp 31A 
Square D Company 27A 

Tektronix, Inc 19A 

Union Carbide Corp. 5A 
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f-^roj^eddionai (Engineering, 

BLACK & VEATCH 
Consulting Engineers 

Electricity—Water—Sewage—Industry 
Reports* Design, Supervision of 

Construction, Investigations, Valuation 
and Rates 

1500 Meadow Lake Parkway 
Kansas City 14, Missouri 

THE KULJIAN CORPORATION 
Engineers • Constructors • Consultants 

POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 

Utility • Industrial • Chemical 
1200 NO. BROAD ST., PHIL A. 21, PA. 

SARGENT & LUNDY 
ENGINEERS 

140 South Dearborn Street 

CHICAGO. ILLINOIS 

^ ELECTRICAL TESTING 

ff j l LABORATORIES, INC. 
2 East End Avenue, New York 21, N. Y. 

Electrical, Electronic, Environmental, 

Photometric and Chemical Laboratories 

Testing, Research, Inspection and Certification 

PETER F. LOFTUS CORPORATION 
IK*! Design and Consulting Engineers 
I I 11/ 1 Electrical • Mechanical 
\ \ yVf Structural • Civil 

%>, Nuclear • Architectural 

FIRST NATIONAL BANK BUILDING 
Pittsburgh 22, Pennsylvania 

SLAUGHTER COMPANY 
MANUFACTURERS OF TEST EQUIPMENT 

HIGH VOLTAGE INSULATION T E S T E R S 
POWER S U P P L I E S S T R O B O S C O P E S 

S P E C I A L T E S T E Q U I P M E N T FOR 
ENGINEERING AND PRODUCTION 

P I Q U A 8, O H I O 

HIGHLAND ENGINEERING CO. 

William R. Spittal & Staff 
Design, Development and Manufacture 

of Transformers, Chokes, Etc. 
for the 

Electronics, Industrial and Allied Fields 
90 Magnolia St., Westbury, L.I.. N.Y. 

EDgewood 3-2933 

CONSULT THIS 

DIRECTORY 

when in need of specialized 

engineering service 

F. C. TORKELSON CO. 
E N G I N E E R S 

Industrial Plant Design 
Process Development Estimates 

Economic Studies Plant Layout 

146 South West Temple 
SALT LAKE CITY 1, UTAH 

INTERNATIONAL 
ENGINEERING COMPANY. INC. 

Engineers 
Investigations—Reports—Design 
Procurement—Field Engineering 

Domestic and Foreign 
74 New Montgomery St., 
San Francisco 5, Calif. 

K N MEASUREMENTS 
VJLx A McGraw-Edison Div. 

RESEARCH & MANUFACTURING 
ENGINEERS 

Specialist in the Design an*. 
Development ol 

Electronic Test Instruments 
Boonton, N.J. 

The J. G. WHITE 
Engineering Corporation 

Design—Construction—Reports— 
Appraisals 

80 Broad Street NEW YORK 

JACKSON & MOREL AND, INC. 
Jackson & Moreland International, Inc. 

ENGINEERS and CONSULTANTS 
Electrical—Mechanical—Structural 

Design and Supervision of Construction 
- : - for - . -

Utility, Industrial and Atomic Projects 
Surveys—Appraisals—Reports 

Machine Design—Technical Publications 
BOSTON NEW YORK 

MINER and MINER 
Consulting Engineers 

Incorporated 

Greeley Colorado 

PROFESSIONAL SERVICES 

over a wide range are offered 

by these cardholders 
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here's w h y N A T I Q N A L Rewind Kits help you do a better job 
...more easily, more quickly and more economically 

Coils are of the highest quality . . . and each one fits exactly as it should. 

Everything you need to do the job is conveniently packed right in one box. 

All winding supplies reflect the latest in materials development and 
application. 

Comprehensive, easy-to-follow placement and connection diagrams clearly 
explain the best winding procedure and technique. 

For complete details on kits to meet y o u r motor maintenance requirements, 
give your nearby National field engineer a call or drop us a line. 

N a t i o n a l E l e c t r i c Q i l Company q 
C O L U M B U S 16, O H I O , U . S . A . , ^ T ^ . 

E L E C T R I C A L E N G I N E E R S : M A K E R S O F E L E C T R I C A L C O I L S A N D I N S U L A T I O N -

R E D E S I G N I N G A N D R E P A I R I N G O F R O T A T I N G E L E C T R I C A L M A C H I N E S 
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