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On this fiftieth anniversary of the IRE, all of us look forward to the advances sure to be
made in the next fifty years. But we thought it would be fun to look back fifty years and see
what the world was like in the year that the IRE was founded.

Peg Salzberg, the wife of AIL's Chief Scientist, contributed the idea and most of the
material for this ad. It is arranged in the format that Tue NEw York TiMEs

NEWS DUMMARY

uses to summarize the news of the day.

the _year the _[RE was born

International

U. S. Troops land in China. U. S. Marines land in Cuba, Hon-
(|urqs. and Nicaragua to maintain order and to protect Ameri-
can interests.

General Monteagudo, commander in chief of the Cuban Gov-
ernment troops, formally turns over the government of the
province of Oriente to the civil authorities, declaring that the
revolution is over.

Russian troopsadvance into Azerbaijan and northeast Khorosan.

The French General Gouraud defeats the Rogui of Sichtala,
said to have been France’s most troublesome enemy in Mo-
rocco.

War breaks out between Turkey and a confederation of
Greece, Serbia, Bulgaria, and Montenegro.

Andrew Carnegie sends a letter to the heads of all leading
nations, appealing for peace. *‘Get together often. Learn to
trust each other.”

Dr. Charles W. Eliot, former president of Harvard, returns
from a trip around the world in the intercsts of universal peace.
His conclusion: **International or national disarmament is not
taken seriously by the leaders and thinking men of the more
important peoples.”

‘The Arbitration League (which includes such eminent English-
men as Sir Arthur Conan Doyle, John Galsworthy, Sir William
Osler, and Sir William Ramsay) issues a ‘‘memorial protesting
against the use of aerial vessels in war” and appeals *‘to all
Governments to foster an international understanding which
shall prevent the world from what they think would add new
hideousness to warfare. . .. To the argument that because
men fight on earth and water they may just as well fight in the
air, they reply that there has never vet been a moment when
it was practically possible to ban war machines of the earth or
the water, but there is 4 moment when it is practically possible
to ban those of the air. That moment is now before us, before
these ntachines have been proved and great vested interests
have been formed.”

The board of directors of the Nobel Institute announce that
no Peace Prize will be awarded in 1912.

The Titanic, the world’s largest passenger ship, strikes an ice-
berg on her maiden voyage and sinks—with a loss of 1500
lives. (ller wireless calls for help were heard by numerous
ships, but the radio room of the California, only a few miles
away from the sinking ship, had shut down for the night and
did not receive the distress signal.)

Captain Robert Falcon Scott and four members of his British
Antarctic Expedition reach the South Pole—only to find that
Amundsen with a Norwegian party had arrived about a month
earlier. (Scott’s party suffered extremely severe weather, and
on the way back their supplies ran short. Two men had already

died when Scott made his last camp—only 11 miles from a sup-
ply depot. The death of his party was not known until 1913,
when the rest of his expedition reached New Zealand. All sub-
sequent expeditions were cquipped with wireless.)

A survey of noted Englishmen revealed this list of *“The Ten
Greatest Living Men”: Edison, Kipling, Roosevelt (Theodore),
Marconi, Lister, Chamberlain, Taft, Roberts, William II,
Metchnikoff. (Also rans: Wilbur Wright, Andrew Carnegie,
J. Pierpont Morgan, John D. Rockefeller, Puccini.)

The population of the world is estimated at 1,623,300,000.

ﬂ/-az/ioﬂa'/

New Mexico and Arizona are admitted to the Union as the 17th
and 18th states.

April floods in the Mississippi valley leave 30,000 homeless
and cause damage of $50,000,000.

About 50,000 students will graduate from college this year;
this represents about 66 percent more students than graduated
ten years ago. . . . College tuition costs range from about $40
to $250: larvard, Yale, and Princeton charge about $150.

A teacher sees the public school as ‘‘the most momentous
failure in our American life. Can you imagine a more grossly
stupid, a more genuinely asinine system tenaciously persisted
in to the fearful detriment of over 17,000,000 children and at a
cost to you of over $103,000,000 each year—a system that not
only is absolutely ineffective in its results, but also actually
harmful in that it throws every year 93 out of 100 children into
the world of action absolutely unfitted for even the simplest
tasks in life?”

There have been fewer Iynchings in 1912 than in any previous
vear since 1884—61 (vs 71 in 1911). But suicides have in-
creased from 12,242 in 1911 to 12,981 in 1912.

R. K. Olds, noted automobile designer, calls his Reo the Fifth
his Farewell Car because he believes that it represents the
ultimate in car design. The future, he says, will bring minor
changes, folderol and fashion, but a 35-horsepower 4-cylinder
car will doubtless remain the standard because greater power
is unnecessary and expensive. In the future, just this one car
will be made.

In six months, gasoline prices have increased from 6¢ per gal-
lon to 16¢ per gallon. ... **What do you know about mort-
gages?”’ I know all about mortgages. The first mortgage is for
the car: the second mortgage is for the upkeep.”

Headline on front page of *“The New York Times,” Decenber
28, 1912: “THE STOCK EXCHANGE IS TO REFORM
ITSELF”

The 51-hour-a-week law becomes etfective in New York State.
... The Government sues the Erie Railroad for keeping fire-
men on duty more than 16 hours a day.
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As a result of the showing of American moving pictures, Ameri-
can styles of hats, shoes, clothing, and haircuts have become
very popular in Belgrade. The American ambassador suggests
that all kinds of American products, including farm machinery,
should be promoted in this fashion.

Commissions delegated to investigate vicc‘conditions in many
large cities have uniformly found the public dancchall next to
the saloon in the potency of its influence for evil.

During 1912, Broadway showed 97 new plays, 36 new musical
comedies, and numerous revivals. “Peg o’ My Heart,” *Little
Women,” and *'Within the Law"” were some of the plays:
George M. Cohan, Weber and Ficlds, and Laurctte Taylor
werc some of the performers. . .. The Metropolitan Opera
stars include Tetrazzini, Mary Garden, Scotti and Caruso.
Caruso carned about $90,000 in 1912 from ‘‘talking-machine
records.”

The Boston Red Sox win the World Series from the New York
Giants. (Christy Mathewsan was a Giant pitcher.)

The chestnut tree blight is spreading and affecting more and
more trees. Scientists and tree experts have not heen able to
find any cure for it.

In a new wireless telegraph system devised hy Prof. Zehnder,
no :ntenna is required.

TN B =

I

= BRI =
Marconi Station at Glace Bay, Cape Breton Island

A law is puassed (shortly after the Titanic disaster) requiring
ships carrying more than 50 passengers to have wireless equip-
ment capable of transmitting messages 100 miles or more, an
auxiliary set with independent power supply, and at least two
skilled operators.

A new law requires every station (operator) to obtain a license,
to use special call letters, and to designate his normal sending
and receiving wave lensgths. (Fortescue, in a book written in
1912, describes the indiscriminate use of powerful transmitting
apparatus by amateurs in the U.S.A. as resulting in chaos.)

Headline on front page of *"The New York Times,” February
1, 1912: “WIRELESS TO LINK ALL BRITISII EMPIRE”
“Every part of the empire, on which it is the Briton’s proud
boast that the sun never sets, will be finked by an immaterial
clllmin fonl'lmcd out of the encircled either. A new Puck will girdle
the earth.”

A DIVISION OF CUTLER-HAMMER, INC.

DEER PARK, LONG

ISLAND, NEW YORK

G. W. Picrce, a Harvard professor, demonstrates a *‘wireless
telephone” with which he communicates between Gloucester
and Cambridge, Mass.—a distance of about 35 miles.

The ncw wireless station of the Navy Department at Arlington,
Va., which is one of the largest in the world, will send out time
signals to all parts of the United States.

The Audion detector is coming into use, replacing crystals or
the moving steel tape in a magnetic field which arc often used
on board ships.

Seience and ]nr)mtry

Ileadline in “The New York Times,” February 4, 1912:
“GREAT BIOLOGISTS UNITE TO SEEK A CANCER
CURE" (Among them—Dr. Paul Ehrlich, Dr. A. von Wasser-
mann, and Dr. Metchnikofl.)

Headlines in *‘The New York Times,” December 29, 1912:
“DR. LEO LOEB MAKES BOLD EXPERIMENTS IN CAN-
CER CASES. ST. LOUIS EXPERT ACHIEVES RESULTS
FROM COLLOIDAL COPPER THAT ARE CONSIDERED
REMARKABLE.”

Dr. 1. Giebeler reports ““The discovery of radium, uranium
and emanation radiations in the spectrum of Nova Gemi-
norum.”

Cutler-Hammer develops the “‘world’s first practical, elec-
trically-controlled, pushbutton-operated gear shift mechanism
applicable to the sliding gear transmissions of the automobile.”
The picture shows Miss Claire Rochester in her Premier car,
on which the C-H Magnetic Gear Shift is regular equipment.
(Miss Rochester is the famous **Liberty Girl,” who drove from
coast to coast in 11 days, ta procure funds to illuminate the
Statue of Liberty.) Miss Rochester says she would not shift
gears by hand any more.

To raise money for charity, Miss Rochester drove up the
County Court House steps i San Antonio. Here is what she
says about the C-H Magnetic Gear Shift: “‘For years I've
shifted gears by hand. Now, I simply press a button on my
Premier and electricity does the shifting for me. Today [
wouldn’t be hothered with the difficulty of shifting gears by
hand. No other up-to-date motorist should and wouldn’t if they
saw the Magnetic Gear Shift of the Premier.”

(In 1912, the 19-year-old Cutler-Hammer organization em-

ployed 250 people. The median age of the forty people who to-
day make up AIL's senior staff was minus six vears in 1912.)
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your
service...

with complete evaluation facilities
to solve your cooling needs

Rotron offers you unique services to test your
equipment under actual operating conditions of air
density, altitude, and other environmental conditions
affecting the cooling of your electronic packages,
space age instruments, and scientific apparatus.
Advanced laboratory facilities are located at the
main Retren plant in Woodstock, N, Y. and in
Glendale, Califorria.

This is a no-charge service, operated to provide
practical engineering assistance to our customers. The
unmatched physical facilities
are under the supervision

of comgetent personnel,
well-versed in the art of
forced air cooling equipment.

Call or write today
for complete
information

ROTRON RIITRIIN g co. ite.

WOODSTOCK, NEW YORK  ORiole 9-2401

West Coast: Rotron/Pacific, Division of Rotron Mfg. Co., Inc.
6915 San Fernando Rd., Glendale 1, Calif. « Victoria 9-3712

. “, Meetings Amh

with Exhibits

un I I

@ As a service both to Members and the
industry, we will endeavor to record in this
column each month those meetings of IRE,
its sections and professional groups, which
include exhibits.

A

May 14-16, 1962

NAECON (National Aerospace Elec-
tronics Conference), Biltmore Hotel,
Dayton, Ohio

Exhibits: Mr. Robert J. Stein, 19 Beverly
Place, Dayton 19, Ohio

May 23-25, 1962

National Telemetering Conference,
Sheraton Park Hotel, Washington,

Exhibits: Mr. L. H. King, Jansky &
Bailey Co., Shirley Highway & Edsall
Rd., Alexandria, Va.

May 24-26, 1962

IRE Seventh Region Conference on
“Space Communications,” Olympic
llotel, Seattle, Wash.

Exhibits: Mr. J. K. Schloss, 1520 N.E.
106th, Seattle 55, Wash.

June 12-14, 1962

Armed Forces Communications &
Eleetronics Show, Sheraton Park
Hotel, Washington, D.C.

Exhibits: Mr. William C. Copp, 72 W.
45th St., New York 36, N.Y.

June 18-19, 1962

Chicago Spring Conference on
Broadeast and Television Receiv-
ers, O’llare Inn, Chicago, 11l

Exhibits: Mr. John H. Landeck, Admiral
Corp., 3800 W. Cortland St., Chicago
47, 111

June 25.27, 1962

Sixth National Convention on Mili-
tary Eleetronics, Shoreham Hotel,
Washington, D.C.

Exhibits: Mr. L. D. Whitelock, 5614
| Greentrece Rd., Bethesda 14, Md.

June 25-27, 1962

Sixth National Conference on Pro-
duet Engineering & Production,
[ Los Angeles, Calif,

Exhibits: Mr. Lionel Crown, Interna-
tional Computer, 4301 Redwood Ave.,
Los Angeles 66, Calif.

August 21-24, 1962

Western Electronies Show and Con-

| ference (WESCON), Ambassador

Hotel & Memorial Sports Arena, Los
Angeles, Calif.

Exhibits: Mr. Don Larson, WESCON,
1435 La Cienega Blvd.,, Los Angeles,
Calif.

(Continued on page 10.1)
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HYREL® ST Capacitors, developed and qualified
for use in the Minuteman Missile, are
NOW available to you in ALL RATINGS!

Quality 100 times greater than that of
former high-reliability components! That’s the
ultra-high-reliability now demanded of
electronic parts in the Minuteman missile’s
intricate guidance and control system.

@ An unmatched test history of over
127 million unit-hours backs up the design of
HYREL ST Capacitors to withstand the
rigorous performance requirements specified
for Minuteman components.

e The pioneer in solid tantalum capacitors,
Sprague is one of 12 nationally-known
manufacturers chosen to participate in the

Air Force’s Minuteman Component Develop-
ment Program of Autonetics, a division of
North American Aviation, [nc.

® All of the special processes and quality
coatrol procedures that make HYREL ST
Capacitors the most reliable in the world can
now help you in your military electronic cir-
cuitry. A tantalum capacitor engineer will be
glad to discuss the application of these capaci-
tors to your missile and space projects. Write to
Mr. C. G. Killen, Vice-president, Industrial
and Military Sales, Sprague Electric Company,
235 Marshall St., North Adams, Mass.

=

SPRAGUE COMPONENTS

CAPACITORS

RESISTORS

MAGNETIC COMPONENTS
TRANSISTORS

INTERFERENCE FILTERS
PULSE TRANSFORMERS
PIEZOELECTRIC CERAMICS
PULSE-FORMING NETWORKS

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

‘SPRAGUE

THE MARK OF RELIABILITY

‘Sprague’ and ‘@’ are registered trademarks of the Sprague Electric Co.

PROCEEDINGS OF THE [RE Moy, 1962

9A



10A

The “believe-it-or-not”
product of the digital
module industry!

3C PACS SERIES H

ULTRA-HIGH SPEED
DIGITAL LOGIC MODULES

Being inserted above is the SM-40 plug-in serial delay -
line memory which stores 1600 bits at 16 mc repeti-

tion rate. Shown is rear view of H-BLOC which has

capacity for up to 40 H-PACS.

The H-PAC Series truly represents a significant
contribution to the advancement of the state-of-
the-art of high speed digital logic. They provide
unsurpassed reliability and circuit design features
unavailable anywhere else. Some of the many
outstanding H-PAC characteristics are:

+ fan-out of 6 at 16 mc per output
+ fan-out of 10 at 10 mc per output
+ rise/fall time less than 10 nanoseconds

+ ordinary logic wiring techniques are util-
ized—shielded cables or twisted pairs are
not required

Most important, H-PACs are fully-proven by cus-
tomer usage. They are “in stock” — ready for
quick delivery.

Our 12-page Catalog H-1 contains comprehensive
technical data. Please write, wire, or phone for
your copy today.

PRODUCTS DIVISION

H-PACS/S-PACS/T-PACS/MIL-PACS/CORE MEMORIES/DICOTRONS/SONILINES

BC COMPUTER CONTROL COMPANY, INC.

EASTERN PLANT: 983 CONCORD STREET/FRAMINGHAM/MASSACHUSETTS
WESTERN PLANT: 2251 BARRY AVENUE/LOS ANGELES 44/CALIFORNIA

<y Meetings Am

with Exhibits
iy
(Continued from page 8A4)

August 29-September 1, 1962

Second International Conference on
Information Processing, Munich,
Germany

Exhibits: Dr. Heinz Billing, Max Planck
Institute, Munich, Germany

September 3-7, 1962

National Advanced Technology Man-
agement Conference, Opera House,
Seattle World’s Fair Grounds, Seattle,
Wash.

Exhibits: Mr. Hugh Fairclough, 1624
22nd Avenue East, Seattle 2, Wash.

October 1-3, 1962

Eighth  National Communications
Symposinm, Hotel Utica & Utica
Municipal Auditorium, Utica, N.Y.

Exhibits: Mr. Charles Glaviano, 45
Meadow Dr., Rome, N.Y.

October 2-4, 1962

Seventh National Symposium on
Space Electronics & Telemetry,
Fontainebleau Hotel, Miami, Fla.

Exhibits: Mr. Charles H. Doersam, Jr.,
Instruments for Industry, 101 New
South Road, Hicksville, L.I., N.Y.

October 8-10, 1962

National Electronics Conference, Mc-
Cormick Place,. Chicago, 11l

Exhibits: Mr. Rudy Napolitan, National
Electronics Conference, 228 N. LaSalle
St., Chicago, Il

October 15-18, 1962

Symposinm on Space Phenomena &
Measnrement, Statler Hilton llotel,
Detroit, Mich.

Exhibits: Mr. J. B. Bullock, University
of Michigan, Ann Arbor, Mich.

November 1-2, 1962

Sixth National Conference on Prod-
nct Engineering and Production,
Jack Tar Hotel, San Francisco, Calif.

Exhibits: Mr. W. Dale Fuller, Lockheed
Missiles & Space Div., P.O. Box 504,
Sunnyvale, Calif.

November 4-7, 1962

Fifteenth Annual Conference on En-
gineering in Biology and Medi-
cine, Conrad Hilton Hotel, Chicago,
1.

Exhibits: Professional Associates, Inc.,
6520 Clayton Rd., Saint Louis, Mo.

A

Note on Professional Group Meetings:
Some of the Professional Groups con-
duct meetings at which there are ex-
hibits. Working committeemen on these
groups are asked to send advance data
to this column for publicity information.
You may address these notices to the
Advertising Department and of course
listings are free to IRE Professional
Groups.
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HOW TO TORTURE A MICROWAVE COMPONENT

Metcom puts every one of the microwave components it manufactures through a very special
kind of hell known technically as Dynamic Environmental Testing.

Here, for example, a beacon magnetron, hooked up to the barrel-shaped vibrator in the center
of this picture, is about to receive, electronically, the shaking up of its life. When it has passed this
particular test, it (and every other beacon magnetron with our name on it) will be placed in a
vacuum, and alternately frozen and cooked at temperatures ranging from —54°C to 125°C. And
that's not all. Some from each lot will be sterilized — some will be tested to ultimate destruction.

No part of our job is more important than subjecting our own products to this uniquely thorough
dynamic environmental testing — to this very special kind of hell. Extra-rigorous testing is the best
guarantee there is of extra-reliable performance.

Whatever your requirements in microwave components, make sure they're by Metcom ... because
Metcom makes sure.

WOILIEW

Write fer our folder containing
brief specifications on over 300
microwave tubes and devices.

METCOM INC.

A
Jfor better microwave tubes and devices. ... .... ..ef V \.

Anode assembly Magnetron aging Magnetron life test

PROCEEDINGS OF THE IRE May, 1962

SALEM, MASSACHUSETTS

Magnetron acceptance test
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INSULATION FOR WATER-COOLED SYSTEMS

For carrying cooling water which must undergo a change in potential, use
of Lapp porcelain eliminates troubles arising from water contamination
and conductivity, sludging and electrolytic attack of fittings. Permanent
cleanness and high resistance of cooling water is

TUBE SUPPO RTS assured—for positive cooling and long tube life.

for air-cooled tubes lli!. Eﬂi
LAPP PORCELAIN WATER COILS ° 7

::nl(}:fterréisltt.;ecss;sgry f(;r equ m:nt Twin-hole and single-hole models in sizes to pro-
uactu sigh  supports for vide flow of cooling water from 2 to 90 gallons

fg;ﬁi’dgizzcg:sglt;i?g'n?f{:; ;) :g:l;?lmig. per minute. Cast aluminum mounting bases, lead
neered and built a compI’ete series of ign- pipe or flexible metal hose for attachment.

sulating supports for air-cooled tubes.

Use of these supports facilitates design of LAPP PORCELAIN PIPE

transmitter and other high-power cir- Inside diameters %" to 3”, in straight, 90° and
. . 9 ] g S 9
cuits. Simple, compact, efficient and at- 180 elbpws, fittings. SW{vel-type connections.
tractive in appearance, in porcelain or Standoff insulators attach directly to fitting bolts.
steatite, they make for economical produc- Write for Bulletin 301 with specifications for
tion, easy interchangeability, and availa- Lapp Porcelain Water Coils and Porcelain Pipe.

bility of replacement units, Write for
Bulletin 301, with complete description
and specification data.

LAPP GAS-FILLED CONDENSERS

Capacitance for high-voltage, high-current duty

The record of more than 18 years’ service, in thousands of instal-
lations, proves the reliability of the Lapp Gas-Filled Condenser.
For duty at high voltages and high currents, this unit offers the
advantages of extreme compactness . . . low loss . . . high safety
factor . . . constant capacitance under temperature variation . . .
grounded tuning shaft . . . and rugged sturdiness. Units available
in four tank diameters, 7” to 18” . . . in fixed or variable capaci-
tance . . . capacitances to 30,000 mmf; current ratings to 390 amps
at 1 mc; voltages to 85 Kv peak. Write for Bulletin 302.
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ENTRANCE |
INSULATORS FE
To eliminate losses which occur in 0w S
ordinary types of bushings at radio !
frequency, Lapp units use air as Ll
_ major insulation, porcelain path 0
Ny being lengthened by its “bowl”  -*% 1}
shape. In wide variety of types for u AR
A most electrical and mechanical re- - s
! quirements. -

STAND-OFF , “.°
INSULATORS " :

L
Dependable mechanical and elec- g PR
trical performance—and trim good 2L

looks. Hundreds of standard and
special types available.

ey
'?T

Write for Bulletin 301, listing en- | .3"

sl 0

ag

T

trance and stand-off insulators.

PLUG-AND-RECEPTACLE UNITS
for sectionalizing circuits

------ : N For panel-rack or other

Sl sectionalized circuits,Lapp
offers a variety of plug-
and-receptacle units. Any
number of contacts can be
provided (in multiples of
twelve). Male and female
contacts are full floating,
for easy alignment and
positive contact. Contacts
silver plated, terminals tinned for solder-
ing. Insulation is steatite, the low-loss
ceramic . .. non-carbonizing even under
leakage flashover resulting from contami-
nation, moisture or humidity. Write for
complete electrical and mechanical speci-
fications and recommendations.

~ SPECIAL ASSEMBLIES

Lapp business is electrical porcelain, its application,
design, manufacture, and assembly. Our skill is in our
knowledge of the capabilities, and limitations, of
ceramic insulation . . . in engineering ingenuity to meet
specified requirements . . . and in efficient production.
If you have need for insulating parts and associated sub-
assemblies, we may be able to show you how they can
be made most economically, to perform most efficiently.

World Radio History &,

Y

ANTENNA
STRAIN

INSULATORS

The largest of the por-
celain rod insulators
shown develops 12,000
1b. strength. Available,
as specified, with rain
shield andfor corona
rings. Smaller units, in
porcelain or steatite,
for all strain or spread-
er use. Engineering
and production facili-
ties also available for
special performance
units See catalog 301.

ANTENNA TOWER
INSULATORS

Most of the world’s radio
towers are supported by
Lapp insulators, including

the tallest guyed mast ever

built. Through the Lapp |

“compression cone,” im- ‘
mense loads can be carried

by electrical porcelain. @
Werite for data on Lapp

footing insulators for self-
supporting radiators, mast-

base insulators, or guy in-
sulators.

i

LAPP INSULATOR CO., INC.
RADIO SPECIALTIES DIVISION
150 SUMNER ST., LEROY, N. Y.



IRE News and Radio Notes

Current IRE Statistics
(:\s of December 31, 1961)

Membership—98,084
Sections—111

Subsections—33

Professional Groups—29
Professional Group Chapters—295
Student Branchest—224

1 See June, 1961, issue for a list.

Calendar of Coming Events
and Author’s Deadlines*

1962

May 1-3: Spring Joint Computer Con-~
ference, Fairmont Hotel, San Fran-
cisco, Calif.

May 3~4: 1st International Congress on
Human Factors in Electronics, La-~
fayette Hotel, Long Beach, Calif.

May 4-5: Bay Area Symp. on Reliability
and Quality Control, U. S. Naval
Postgraduate School, Monterey,
Calif.

May 8-10: Electronic Components Conf.
Marriott Twin Bridges Hotel, Wash-
ington, D. C.

May 14-16: MAECON, Dayton, Ohio.

May 14-16: Symp. on Thermionic
Power Conversion, Antlers Hotel,
Colorado Springs, Colo.

May 14-18: 156th Annual Convention
of the Medical Society of the State
of New York,

May 18: Space Medicine Spectra Anno
V of Space Exploration, Statler Hil-
ton Hotel, New York, N. Y.

May 22-24: Nat’l Microwave Theory
and Techniques Symp., Boulder,
Colo.

May 22-24: Conf. on Self-Organizing
Principles, Museum of Science and
Industry, Chicago, Iil.

May 23~25: Nat'l. Telemetering Conf.,
Sheraton Park Hotel, Washington,
D.C.

May 24-26: IRE 7th Region Conf. on
“Space Communications,” Olympic
Hotel, Seattle, Wash.

June 18-19: Chicago Spring Conf. on
Broadcast and Television Receivers,
O’Hare Inn, Chicago, Ill.

June 25-27: 6th Nat’l Conf. on Product
Engrg. and Production, Los Angeles,
Calif.

June 25-27: 6th Nat’l Convention on
Military Electronics, Shoreham Ho-
tel, Washington, D. C.

June 25-30: Symp. on Electromagnetic
Theory and Antennas, Tech. Univ.
of Denmark, Copenhagen.

June 27-29: Joint Automatic Control
Conf., New York Univ., New York,
N.Y.

June 27-28: 9th Annual Symp. on Com-
puters and Data Processings, Elk-
horn Lodges, Estes Park, Colo.

* DL = Deadline for submitting ab-
stracts.

(Continned on page 154)
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NBS OFFERs
Rap1O PROPAGATION COURSE

‘The National Bureau of Standards will
present a three-week course in Radio Propa-
gation from July 16-August 3, 1962, at the
Boulder Laboratories, Boulder, Colo.

The course, sponsored by the NBS Cen-
tral Radio Propagation Laboratory in asso-
ciation with the University of Colorado, is
designed to give scientists and engineers
from universities, industry, and government
agencies access to the latest advances in
radio propagation research and show how
this knowledge can best be applied to the
design and development of communication
systems. 1t will consider communication via
the entire range of useable radio frequen-
cies in the atmosphere, space, underground,
and underwater, and will extend into the
modes of propagation which are being ex-
plored for the future.

The Central NBS Radio Propagation
Laboratory in Boulder conducts continuous
studies designed to develop new methods of
communication and more efficient use of
the methods which now exist. This Labora-
tory is the central information ageucy of the
government on the propagation of radio
waves at all frequencies along the surface of
the earth, in the atmosphere, and in space.
The course is being offered as part of the
Laboratory’s responsibility to help industry
and government design the most efficient
communication systems possible.

To facilitate transfer of academic credit
for students working on graduate degrees in
arcas related to radio propagation, the
course will be included in the Graduate
program at the University of Colorado.
Such students must plan an additional half
day at the end of the course to write a final
examination.

The 1962 course will employ a unified
approach to both ionospheric and tropo-
spheric propagation stressing their similari-
ties and differences. Increased emphasis will
be given to both fundamental physics and

to systems applications. Lectures will be sup-
plemented by regularly scheduled informal
discussions conducted by all lecturers within
a particular topic group.

Prerequisites for the course are a Bache-
lor’s degree in electrical engineering, physics,
or other suitable academic or practical ex-
perience. A tuition is $300 for the entire
course running from July 16 through Au-
gust 3. A small additional University
registration fee will be required of students
who also desire academic credit.

Registration will be limited and ecarly
application should be made to ensure con-
sideration, To facilitate local arrangements,
registration will be closed July 1, 1962, Fur-
ther details of the course and registration
forms will be available March 1, 1962, from:
Edmund H. Brown, Education Director,
Boulder Laboratories, National Bureau of
Standards, Boulder, Colo.

PGVC PRESENTS
CHAPTER OF THE YEAR AWARD

The Institute of Radio Engineers Pro-
fessional Group on Vehicular Communica-
tions presented its Chapter of the Year
Award for 1960-1961 to the Chicago Chap-
ter. The award was presented at the 12th
National Conference of the Professional
Group Vehicular Communications held in
Minneapolis, Minn., on November 30 and
December 1, 1961. J. E. Farley, presently
Chairman of the Chicago Chapter, accepted
the award for Chicago.

This Chapter organized an active pro-
fessional program covering the fast moving
developments in the mobile radio field last
vear. Included in their program were papers
and meetings on Satellite Communications,
Airlines Radio, and a field trip of the new
communication facilitics at O'Hare Air-
port, Chicago, 1l

19601961 PGVC Chicago Chapter Officers: Left to right: G. P, Schieicher (Membershin), Jack Germain (Chair-
man), J. E. Farley (Vice-Chairman), F. Hilton (Secretary-Treasurer), B. 1). Wickline {Arrangements),
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Captain Kenneth M. Gentry, USN, (left) receiving his decosation “Cavialeri Ufficiale” of the Order “Al Merito
della Repubblica Italiana,” from Admiral Pecori Geraldi, Chief of Italian Naval Staff.

CarraIN KENNETH M. GENTRY
RECEIVES DECORATION

Captain Kenneth M. Gentry, USN,
(Retired) has been decorated by the [talian
government for his work in establishing a
Supreme Allied Commander Atlantic anti-
submarine warfare research center in ltaly.
The decoration, called “Cavialeri Ufliciale”
of the Order “Al Merito della Repubblica
[taliana,” was presented by Chief of 1talian
Naval Staff, Admiral Pecori Geraldi, in
Rome.

Captain Gentry served as Subcommittee
Chairman of the Naval Research Advisory
Committee which visited NATO countries
to investigate organizing the NATO re-
search laboratory. The recommendations of
this subcommittee and the subsequent nego-
tiations between nine NATO nations re-
sulted in setting up the center in LaSpezia,
{taly. Captain Gentry served as its first
Military Director, and for his work as di-
rector was awarded a Letter of Commenda-
tion from SACLANT, and a Letter of Ap-
preciation from the Scientilic Advisory
Council of the nine NATO nations.

At present, Captain Gentry is Associate
Director of Research and Development for
Undersea Warfare and Electronic Counter-
measures for the Motorola Military Elec-
tronics Division, Chicago, |1l

[IEE-IRE CoOPERATE
IN LonpoN TV CONFERENCE

The International Television Conference
will be held in London, England, May 31 to
June 7, 1962. The Conference is organized by
the Electronics and Communications Section
of The Institution of Electrical Engineers in
association with the Television Society, the
British Kinematograph Society and the
[RE. The association of the IRE in the Con-
ference will provide an important example of
Anglo-American cooperation in the profes-
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siotal electronic ield, which, it is hoped,
will set a pattern for the future.

The Conference will overlap the last
three days of the International Instruments,
Electronies andd Automation Exhibition at
Olympia, London, and arrangements are
being made for those attending the Confer-
ence to attend the exhibition. ‘The technical
program will also include visits to various
laboratories and industrial organizations.

The Chairmanof the Conference Organiz-
ing Committee is Robert C. G. Williams who
is also Chairman of the IRE Acvisory Com-
mittee in the United Kingdom. Information
and registration forms may be obtained by
writing the Secretary, The [nstitution of
Electrical Engineers, Savoy Place, Lordon,
W.C.2, England.

‘The provisional sessions of the Confer-
ence are as follows:

Thursday, May 31-—Opening Session.

Friday, June 1 (morning)}—Systems
Standards; (afternoon)—Sigral  Pick-Up
Tubes.

Monday, June 4 (morning )—Frequency-
Assignment Problems, with a parallel session
on Television Recording—Programme and
Commercial; (afternoon)—Standards Con-
version, with a parallel sessioa on Medical
Uses.

Tuesday, June 5 (morning)—Point-to-
Point Links, with a parallel session on Out-
side-Broadcast Equipment; (afternoon)—
Studio Design, with a parallel session on
both Scientific Applications and Data
Transmission.

Wednesday, June 6 (morning)—\Wire
Broadcasting for Domestic Television, with
parallel sessions on Studio Destgn and Light-
ing, and Industrial Applications; (afternoon)
—Broadcast Transmitter Equipment, with
a parallel session on Low-Light-Level Appli-
cations.

Thursday, June 7 (morning )—Domestic
Receiver Equipment, with a parallel session
on Space Applications; (afternoon)—Color
Television.

Calendar of Coming Events
and Author’s Deadlines™*

(Continued from page 144)

June 28-29: 4th Nat’l Symp. on Radio
Frequency Interference, Town House
Hotel, San Francisco, Calif.

July 17-18: Data Acquisition and Pro-
cessing in Medicine and Biology,
Whipple Aud., Strong Mem. Hosp.,
Rochester, N. Y.

Aug. 14-16: Internat’l Conf. on Pre-
cision Electromagnetic Measure-
ments (former title: Conf. on Stand-
ards and Electronic Measurements),
Nat’l. Bur. Standards, Boulder, Colo.

Aug. 21-24: WSCON (Western Elec-
tronics Show and Conf.) Los Ange-
les, Calif.

Aug. 27-Sept. 1: 2nd Internat’l Federa-
tion of Information Processing So-
cieties Congress, Munich, Germany.

Sept. 3=7: Internat’l Symp. on Informa-
tion Theory, Brussels, Belgium

Sept. 3=7: Nat’l Advanced Technology,
Management Conf., Seattle, Wash.

Sept. 3-7: 4th Internat’t Congress on
Microwave Tubes, Kurhaus [Hotel,
Scheveningen, Netherlunds

Sept. 4-7: ACM Nat'l Conf., Hotel
Syracuse, Syracuse, N. Y.

Sept. 13-14: 10th Annual Engineering
Management Conf., Hotel Rooseveit,
New Orleans, La.

Sept. 13-14: Nat’l Symp. on Engineer-
ing Writing and Speech, Mayflower
Hotel, Washington, D. C.

Sept. 19-20: 11th Annual Industrial
Electronics Symp., Hotel Sheraton,
Chicago, Il

Sept. 28-29: 12th Annual Broadcast
Symp., Willard Hotel, Washington,
D.C.

Oct. 1-3: 8th Nat'l Communications
Symposium, Utica, N. Y. (DL*:
June 1, 1962, G. Baldwin, Paris Rd.-
R.D. 2, Clinton, N. Y.)

Oct. 7-12: AIEE 1962 Fall Gencral
Meeting—3rd Ann, Symp. on Switch-
ing, Circuit Theory and Logical De-
sign, Chicago, [ll. (DL*: Apr. 1,
1962, W. Semon, Sperry Rand Res.
Ctr., North Rd., Sudbury, Mass.)

Oct. 15-18: Symposium on Space Phe-
nomena and Measurcinent, Statler
Hilton Hotel, Detroit, Mich.

Oct. 22=-24: ECCANE, Emerson Hotel,
Baltimore, Md. (DL*: June 4, 1962,
W. C. Vergara, Dept. 466-2, Bendix
Radio, Towson 4, Md.)

Oct. 30~31: Spaceborne Computer En-
gineering Conf., Disneyland Hotel,
Anaheim, Calif. (DL*: June 15, 1962).

Nov. 1-2: Sixth National Conf. on Prod-
uct Engineering and Production,
Jack Tar Hotel, San Francisco,
Calif. (DL*: June 11, 1962, G. F.
Reyling, Varian Associates, 611
Hansen Way, Palo Alto, Calif.)

Nov. 4-7: 15th Annual Conference on
Engineering in Biology and Medi-
cine, Conrad Iilton liotel, Chicago,
1. (DL*: June 1, 1962, D. A. Hola-
day, Univ. of Chicago, 950 E. 59
St., Chicago, I11.)

Nov. 5-7: Northeast Res. and Engi-
neering Meeting, Boston, Mass.
Nov. 12-14: Radio Fall Meeting, King
Edward Hotel, Toronto, Ont., Can-

ada.

* DI = Deadline for submitting ab-
stracts.



Tudor R. Finch (right), chairman of the 1961 International Solid-State Circuits Conference, presenting one
of the annual conference awards to Hewitt D. Crane (leff) for his out-tanding paper on the Neuristor delivered

during the 1961 meeting.

SoLID-STATE CIRCUITS
CONFERENCE DIGEsTs OFFERED

Digests of Technical Papers for the
1962 International Solid-State Circuits Con-
ference held at the University of Pennsyl-
vania and the Sheraton Hotel, Philadelphia,
Pa., FFebruary 14, are being offered. The
digest (112 pages) includes ilfustrated con-
densations of all of the conference papers.

Copies are now available at $5.00 each
and can be obtained from: H. G. Sparks,
‘The Moore School of Electrical Engineering,
University of Pennsylvania, 200 S. 33rd
Street, Philadelphia, Pa. Remittance (pay-
able in U. S. currency) should be made pay-
able to the order of: Solid-State Cireuits
Conference.

UNIVERSITY OF CALIFORNIA
PREsENTS SUMMER COURSE

The seventh annual summer Reliability
and Statistical Methods in Industry Course
will be presented at the University of Cali-
fornia, Los Angeles, Calif., July 30, through
August 24, 1962. The course will be jointly
sponsored by the Dept. of Engineering and
University Extension in cooperation with
the Los Angeles Sections of the American
Society for Quality Control, American Seci-
ety of Mechanical Engineers, American In-
stitute of [ndustrial Engineers, American
Institute of Electrical Engineers, the Small
Business Administration and the Society for
Non-Destructive Testing.

The program will be divided into two
sessions, each consisting of four courses of
two wecks each. The courses are planned for
key people whose responsibilities are con-
cerned with improved productian including
inspectors, managers, engineers and others
involved in research and develapment.
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Staff for this program is specially se-
lected from all parts of the United States and
includes recognized experts in their respec-
tive fiekds.

IFor a brochure of this program giving full
details of the above courses and other gen-
eral lectures and special features, contact:
Edward P. Coleman, Professor of Engineer-
ing, University of California, Los Angeles 24,
Calif.

NEwW GEosCIENCE PG
ANNOUNCES OFFICERS

At the first organizational meeting of
IRE’s newest Professional Group, No.
G-29 on Geoscience Electronics, ninte mem-
bers of an anticipated 15-member adminis-
trative committee were elected. The meeting
was held in Dallas, Tex., on February 15,
1962, under the guidance of Chairman pro-
tem Robert W. Olson, Texas Instruments,
Dallas. The committee members are, in addi-
tion to Chairman Olson (F): M. A. Arthur
(SM), Humble Oil, Houston, Tex.; W. T.
Born (F), Geophysical Research, Tulsa,
Okla.; R. . Broding (SM), Century Geo-
physical, Tulsa, Okla.; Sidney Kaufman
(SM), Shell Development, Houston, Tex.;
B. H. List (M), Texas Instruments, Dallas,
Tex.; W. Harry Mayne (SM), Petty Geo-
physical, San Antonio, Tex.; F, C. Smith,
Jr. (SM), Dannemiller-Smith, Houston,
Tex.; H. W. Smith (SM), University of
Texas, Austin, Tex.

The remaining six positions on the ad-
ministrative committee will be filled at its
next meeting to be held during the 1962
SWIRECO Convention, April 11-13, in
Houston, Tex. It is planned for these to
represent other geographical areas and dif-
ferent branches of the geosciences from
those listed above. Interested members of
the IRE are invited to attend.

SPACE SYMPOSIUM
CALL FOR PAPERsS

A Symposium on Space Phenomena and
Measurement will be held in Detroit,
Mich., October 15-18, 1962. Co-sponsors for
the Symposium are the IRE Professional
Group on Nuclear Science, the Atomic En-
ergy Commission, and the National Aero-
nautics and Space Administration.

Space environments and measurements
will be emphasized during the three-dav
meeting but, in addition, a parallel session
will be presented on selected topics on space
nuclear propulsion, energy conversion, nu-
clear instrumentation and radiation effects.
Typical of the space exploration topics to be
included are: Measurement in the Radiation
Belts, Solar and Galactic Cosmic Ray Be-
havior, Electromagnetic Iields in the Solar
System, and X-Ray and Gamma Ray As-
tronomy.

Papers are being accepted for both ses-
sions of this meeting. One hundred word
abstracts should be submitted before July 1,
1962 to: Mr. Michael Thnat, AVCO Corp.,
201 Lowell St., Wilmington, Mass. A rough
draft of the paper should be submitted to
the same address prior to September 1, 1962.

Further details relating to the Symposi-
um can be obtained by writing: Dr. Harold
E. DeBolt, AVCO Corp., 201 Lowell St.,
Wilmiington, Mass.

INDUSTRIAL ENGINEERING
SEMINARS HELD AT CORNELL

Cornell University, [thaca, N. Y., will
hold Industrial Engineering Seminars from
June 12 through June 15, 1962. The Sem-
inars are being sponsored by the Dept. of
Industrial and Engineering Administration,
Cornell University.

Participants enroll in one of the following
eleven groups and also attend general ses-
sions: Industrial Management, Engineering
Administration, Capital Investment Plan-
ning (Theory and Practice), Operations
Management of the Smaller Company,
Work Measurement, Applied Operations
Research, Systems Simulation Using Digital
Computers, Techniques of Mathematical
Programming, Queuing and Inventory
Theory, Statistical Decision Making (The-
ory and Practice), and Statistical Reliability
Analysis (Theory and Practice).

The discussion leaders and speakers will
be specialists from both industry and the
staff of Cornell University.

The Seminars are offered to operating
management personnel in line supervision
and staff positions in industrial engineering,
production engineering, engineering admin-
istration, operations research, research and
development, quality control, production
and inventory control, cost control, mate-
rials management, warehousing, purchasing,
data processing, and the controller’s func-
tion.

For additional information write: J. \V.
Gavett, Seminars Coordinator, Dept. of In-
dustrial and Engineering Administration,
Upson Hall, Cornell University, [thaca,
N. Y.
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SPECTRUM
ANALYZERS

12 cps to 44 kmc

SPA-4a

FREQUENCY
RESPONSE

PLOTTERS

Y2 cps to 15 mc

SUMMARY OF SPECIFICATIONS

/ Jlﬂnda;B%
* CERTIFIED ©
- SPECIFICATIONS 3§

. for accurate

Harmenie
BROADBANO SPECTRUM Sensitivity Products
ANALYZERS 0.5 ¢ps to 25 mc. Frequency Mode! Sweep Resolution Range (Full Sweep {Dynamic
Eosy-to-operate direct reading Range No. Width {I-F Bandwidth)| Scale Linear) Rate Range)
onalyzers display plot of signal — — - - —3 ——
omplitude vs. frequency on 5" CRT 0.5 cps to LF-Zhgmcl.shart Preset 2-500 0.1-20 cps 10 mv to 30 sec- 16 —40db
or chart. Features include: 2500 cps EeRc?roet(. 3 ) €ps on 2 ranges 100 v min/scan
“quick look”" widebond scons plus o s B optiona & ] N
ST D, 20 cps* to LP-1a 40 cps—20 ke | Automatic 500 v to *1cps —60 db
enter frequency, sweep width, 22.5 kc. (5” CRT) log scan. optimum. Best 500 v
and selectivity (resolution] ore Linear* 200 resolution
adjustoble. Colibroted linear and g .
P log e ——— 1000,5000 cps | 25 cps®
All these broadbond spectrum fO%ggsk (55?.7(:DRZT) 0-200 kc 100 cps—2 ke ggo uvto *6.7 cps. —50 db
analyzers are ovailoble with 0 c P v
pecetielord[Ersiensltdeio 100 cps $B-15a Tkc—200kc | 100cps—4ke | 200uvto  |*160cps | —60db
SY.syste: vailable) which " f
materiolly improve specificotions to 600 ke (5 CRT) ;zt?r‘:‘ﬁ":‘"at'c 200v
crd application versotility. - s 4 —
3k This specification improved of 1 kcto 15 me ES;ASN) 0-3 me 200 cps—30 ke 20uvto2v 1-60 cps —46 db
odjustoble with optional (5 B - ~
accessories. 1 ke to 25 mc SPA-3/25 0-3 mc 200 cps—30 ke | 20 mvto2v | 1-60 cps —46 db
(5" CRT)
Frequency Sweep Width Resolution Sensitivity
MICROWAVE SPECTRUM ANALYZERS 10 mc Range Model No. (Dispersion) ;.“'F Bandwidth) {Signal — 2x Noise) Other Features
ta 44 kme. Feature unsurpassed usable 10 mc to " Spa-da 2swept | 1kcto80kc | Lband —100to —110 dbm.; | All mixersbuiltin«Dynamic
Rl b - - - . ynamic
59"*""’;" a"f ":;‘:v“""n{,{°"‘dsg”w"°ﬁs o 44,000 mc (5% CRT) oscilistors S band — 90 to —100 dbm.; | range to —60 db. s Low
?)fi'riccttsreoard?nugsferequehc dai:I 9 1°SA:K"|I’he9 1 Tuning Head g§0 70 me X band — 90 to —100 dbm.; BestidutathAM ;(Syv;nchéolsctqpe
N " £ 1 i 5 mc K band — 70 to — 90 dbm. utputeMarker Modulation
have adjustable dispersion, |-F bandwidth | — A ) - A - S .| JAUTIRIET)
and adjustable sweep rate; 1-60 cps, free 50 mc to SPA-1 0to 10 mc 9 kc to 80 ke { (With opt. internal preamp.) | Extremely low cost ¢ Ex-
running or synchronized; 3 calibrated 4000 mc; (5" CRT) RF-2 head, 50-250 mc ceplionally stahlg « Avail-
amplitude scales, linear, 40 db log, and {10 mc to —100 dbm able in 4 styles « Highly sen-
power; calibrated frequency markers. Model | 4000 mc. RF-3 head, 220-4000 mc sitive I-F preamp, optional,
SPA-1 has 2 interchangeable tuning heads; optional) 500 mc —100 dbm
SPA-4a covers band to 44 kmc with 1 head. 1500 mc — 94 dbm

freq Sweep: Used With Output Voltage Output Overall
Range Model No. Analyzer Modet (& Imped. )] At Flatness
COMPANION SWEEP GENERATORS| —— —_—
FOR BROADBAND SPECTRUM 0.5 cps to G-5 LF-2a 0-5v 0-60 db 0.5 db
ANALYZERS: Response to 2500 cps (30000) (1-25000)
fundamental frequency only; 20 cps to G-2a LP-1a 50 mv-5v 0-100 db +1db
glsﬂ""!'r'tale“aﬂa"l'ﬁ‘.t"%'se and 22,500 cps (1000,600, 3KS2)
m; virtually unlimite —
d;lnamic rang{a; single line 200 cps to G-3a $B-7b2 250 v to25v 0-80 db 0.5 db
plots. Accessories available 0 ke (600¢) (1-300 kc)
for comparison testing, 100 cps to G-15a $B-15a 250 pvt02.5v 0-80 db ~+1 db
t"a""sa"['aftuzcz""'"& and 600 ke (6002) {0.2-600 kc)
u ing. — =
ma & 1 ke to 66 SPA-3 200 uvt0 0.2 v 060 db +2 db
15 mc SPA-3/25 (72¢0) (1 ke-13.5 mc)
SWEEP GENERATOR 20 cps-200 kc frequency Output Voltage
used with ext. scope (CRT scale Range Madel Scan Modes {& Impedance) Flatness Sweep Rate
Lurndisrlled)A hgod:.l Sg;lb.lPr'e-set broad-
and, log and adjustable linear scans.
it b b 20 cps- SG-1 40 cps to 20 kc log scan 0-1 volt *1% db b
Rer B e foy tosing tase 200 ke SG-1R 400 ps 10,200 k¢ og scan (600%) = A st anie
recorder frequ r 0—200 kc lin. sweep widths with TW-1a

COMMUNI-
CATIONS

SYSTEMS

ANALYZERS

ssB, AM, FM

$S8-3b

TELEMETRY TEST

INSTRUMENTS

(for IRIG FM/FM Systems)

TWX: MT-V-NY-5229

Far Receivers SUMMARY OF SERIES CAPABILITY
R With Intermediate| Madel sensitivity Sweep Amplitude
PANADAPTORS. For use with i § i H .
communications receiver with _ Frequency of | Series Sweep w:_dthl Resolution (At I-F) Rate Scales CRT Size
I-F — Panadaptor center 450 kc-30 mc SA-8b 0-100 ke to 50 cps 150-2000 mv 1-60 cps Linear, 40 db | 5” (camera
frequency. Panadaptor (4 types) | 0-10 mc to 80 ke full scale tog mount style
response shaped to match Power optional)
L L s 450 ke30mc | SA:3 050keto | 2kcto 10 pv-10 mv |30 cps tinear 3inch
(10 types)| 0-6 mc 50 ke 1a” deflection (nominal})
Model Series SUMMARY OF SERIES CAPABILITY
(Input Center X Signal Sensitivity Amplitude
PG\NAI{VZOﬁS scan théa:lgh ant Frequency) Sweep Width Resolution (VFO 0.1 volt rms) Sweep Rate Scales
al — — — e, . A St U ==
el An] (1) SB-12b, 0 to 100 k -~ 10 cps-2.5 ke | 2 my full scale log | 0.1-30 cps linear
external VFO® is used for 500 kc (or 455 kc) preset modes (see also SSB-3b) 40 db log
conversion of signals in s T " " .
b X A B-8b 3 types 0 to 200 kc to 50 cps-80 ke 10-10C mv full 1-60 cps linear
panalyzor ingul mizer. Mber | G0N0 | ototome 40 og
'es, Mode! RF-7a Panoramic s Dower
VFO, 2-40 mc. SB-3 5 types I 0 to 50 kc to 2 kc-40 ke 1-10 my, 30 cps linear
(500 kc-30 mc) 0 to 6 mc Va” deflection (nominal)
(+) SB-12b also part of SSB-3b, (below)
SSB-3B INCLUDES THESE COMPONENT INSTRUMENTS.
ANALYZER— $SB-3h Frequency |  Panalyzor Model RF-7a 2 tone AF Gen. Resolution itivi
B S3870 o complet, comport Range Model SB-12b(s)| Tuning Head Model TTG-2 (1-F Bandwidth) S
Uit for communications systems anolysis. S —
v " ic ran 2 mc to 40 mc see SB-12b 2-40 mc 100 cps-10 ke (+2%) [(Same as SB-12b 2 mv full scale tog
/ At rocaate (100 cps to 40 mc | specs. above | Fast search | 0-4 volts rms Minimum—60db | Virtually uniform
selectivity for hum sidebands with Model REC-1 -+ precise metered outputs bandwidths = from 100 cps-40 mc.
resolved down 60 db. and simple operotion with optional) vernier tuning 50 cps) 0-65 db input
preset modes ond sell-checking facilives. o ra enuator
Model No. Name Features Uses
T™I-1b Telemetering Anolyzes 350 <ps-85 ke band [to 120 ke Subcarrier spectrum analysis ® pre-
(TMI-1b/120) Indicolor optional} ® Both Log & Linear Scans * Automotic emphasis ® distortion mcosure-
optimum resolution ® Internal morkers ments to —55 db @ spillover * noise
TMC-lo 3 Point Calibra- Xto! controlled = 0.02%; +- 7.5%. 0, —7.5%; Oiscriminotor calibrotion =-0.02%
tion and Sub- also A to E @ Speciol deviations ovoilable ® With TMI.1b, monitors individuol
corrier Devio- Provides markers for uni-channel scans for channels or VCO deviotion linearity
tion Indicator TMI-1b onalyzer (not used with TMI-1b/120}
TMC-411E Simultaneous Accuracy = 0.002% & All = 7Y% Complete discriminator ct.eckout
11 Pr. Colibrotor |  chonnels 4 A to E ¢ 18 channel outputs in seconds! Mulliple frequency
(olso 3 pt. and simultaneously o individually ® auta./manval roference saurce for dota
5 pl. optionol) sequencing ® speciol provisions ovailable reduction ond system calibration.
® all elecironic, 7 high ¢ distartion —40 db With TMI-1b for VCO checks.

Specification subject to change without notice
Write for detailed specifications and catalog.
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FORMERLY PANORAMIC RADIO PRODUCTS. Inc.

522 So. Fulton Avenue, Mount Yernon, N. Y.

Phone: Area 914 OWens 9-4600
Cables: Panoramic, Mount Yernon, N. Y. State
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JoinT CONFERENCE
ON AutomaTic CONTROL

The University of Texas, Austin, Tex.
has been selected as the location of the
fourth Joint Automatic Control Conference,
June 19-21, 1963. The first invitation of
papers will be made in IFebruary 1962, with
abstracts due at the end of September and
manuscripts by November 1. Such timing,an
innovation with the 1962 JACC, will permit
the mailing of complete preprints to pre-
registrants as much as a month before the
conference.

Since the 1963 congress of the Inter-
national Federation on Automatic Control
follows the JACC by only three months and
should overlap it only slightly in attendance,
authors of [FAC papers are being urged to
submit them also for JACC presentation.
Such dual submission is approved by the
American Automatic Control Council, and
is in fact encouraged for purposes of prac-
tice and criticism. Because of [FAC copy-
right restrictions, such papers will be pre-
printed in abstract only.

Of the five member societics of the spon-
soring council, the American lnstitute ol
Chemical Engineers has prime responsibility
for the 1963 JACC. Dr. Theodore ].
Williams, of Monsanto Chemical Co., St.
Louis, Mo., is General Chairman; Dr. Otis
.. Updike, University of Virginia, Char-
lottesville, Va., is Technical Program Chair-
man; and Dr. William A. Cunningham,
University of Texas, Austin, Tex., is Local
Arrangements Chairman. Papers on control
theory, applications, or components will be
solicited through the sponsoring societies.

PPacirFic ENERGY CONVERSION
CONFERENCE SET FOR AUGUST

The Pacific Energy Conversion Confer-
ence will be held at the Fairmont Hotel, San
Francisco, Calif., August 13-16, 1962.

The Conference is being sponsored by
the American Institute of Electrical Engi-
neers. Its purpose is to bridge the gap be-
tween scientific investigation and practical
application. Topics to be covered are: En-
ergy Storage, Thermoelectric, Magnetohy-
drodynamics, Thermionic, Photovoltaic,
and [Fuel Cells.

AIrR Force MARS
ANNOUNCES SCHEDULR

The schedule of broadcasts of the Air
IForce MARS Eastern Technical Net, oper-
ating Sundays from 2 to 4 p.M. EDST on
3295, 7540, and 15,715 kc, has been an-
nounced for May and early June:

May 6—“Rectifiers for Amateur Radio
Power Supplies.” A panel of rectifier engi-
neers will discuss the theory, operation and
application of germanium and silicon recti-
fiers. J. Mengenast, moderator.

May 13--“Presentation of the 1961
Edison Radio Amateur Award.” Rebroad-
cast of ceremonies attendant to the presenta-
tion of the 1961 Edison Award to William
G. Welsh, WISAD/6. Major General J. B.
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Bestic, Director of Telecommunications,
U. S. Air Force, speaker.

May 20—“Novel Equipment for the
MARS and Amateur Radio Station,” R.
Gunderson, Braille Technical Press.

May 27—“Applications of Drift Tran-
sistors to Radio Receivers,” J. Englund, RCA
Research Laboratories.

June 3—“Transistor Multivibrator and
Logic Design Considerations,” B. Lohman,
RCA Semiconductor Products Division.

Grour TRaVEL PLAN
To IFIP CoNGREss-62

IRE members planning to attend the
1P Congress-62 may take advantage of
the new reduced-fare group travel plan. This
major international conference on informa-
tion processing, which is organized by the
International Iederation for Information
Processing, will be held in Munich, Germany,
August 27-September 1, 1962, Papers and
exhibits on computing and data processing
will be contributed by experts from many
countries.

The reduced fare applies to a group of
25 or more who travel together, round-trip,
on the same regularly scheduled flights. For
example, the fare from New York to Munich
and back is $353.00 for each member of such
a group, compared with the $368.80 indi-
vidual fare on the same economy-class jet
flights. This substantial saving is available
to paid-up IRE members of any grade and
accompanying members of their immediate
family. Groups with various tlight dates and
routings will be arranged as interest war-
rants. For further information please write
to: W. Buchholz, IBM Development l.ab.,
P.O. Box 390, Poughkeepsie, N. Y.

Reservations should be made soon be-
cause seasonally heavy travel at the time of
the Congress may limit the anumber of
groups that can be organized.

NATIONAL ADVANCED-TECHNOLOGY
MANAGEMENT CONFERENCE SET

The National Advanced-Technology
Management Conference will be held at the
Opera House on the Seattle World’s Fair
Grounds, Seattle, Wash., September 3-7,
1962. The sponsors for the conference will
be: the American Institute of Chemical En-
gineers, the American Institute of Electrical
Engineers, the American Society of Civil
Engineers, the American Society of Mechan-
ical Engineers, the IRE, the Society of
American Military Engineers, the Society
for Advancement of Management, the Insti-
tute of Management Sciences, the National
Society of Professional Engineers, and the
University of Washington.

The theme of the conference is: An Ex-
position of Modern Systems Management
... Its Development and Practical Applica-
tion During an Era of Accelerating Tech-
nology. The conference is designed to create
an atmosphere suitable for the exchange of
ideas, both theoretical and practical, on this

subject for advanced-technology program
managers.

Panel subjects under consideration arc:
1) Information Management in Both Civil
and Military Science and Technology, 2)
How to Organize our Forces to Compete
with the Russians in the Military Area, 3)
A Summary of the Conference—to allow the
exchange of ideas about what the panel
members have found most significant in
what has been presented.

Workshop subjects under consideration
are: 1) Planning the overall program, 2)
Controlling the configuration of the end
product, 3) Quality assurance, 4) Final sys-
tem evaluation, 5) Allocation and control of
resources, 6) “Exploding” technology.

The Proceedings ot the conference can be
purchased for $8.00 by writing to the:
National Advanced-Technology Manage-
ment Conference, 512 First Avenue North,
Seattle 9, Wash.

PROFESSIONAL GROUP NEWS

At its meeting held March 8, 1962, the
IRE Executive Committee approved the
following new chapters: Joint PG on Audio
and Broadcasting—Moantreal Chapter; PG
on Broadcasting and Broadcast and Tele-
vision Receivers to be combined to form one
Joint Chapter—Philadelphia Chapter; PG
on Communications Systems and Vehicular
Communications to be combined to form one
Joint Chapter—Philadelphia Chapter; PG
on Antennas and Propagation and Micro-
wave Theory and Techniques to be com-
bined to form one [oint Chapter—Phila-
delphia Chapter.

MiILITARY ELECTRONICS
CONVENT!ON PROCEEDINGS

Convention Proceedings for the Third
National Winter Convention on Military
Electronics, held in los Angeles, Calif.,
[February 7-9, 1962, may be obtained from
the IRE Business Office. Mark requests at-
tention: Ray Banks, 1435 South La Cienega
Boulevard, l.os Angeles 35, Calif.

ScHEDULE CHANGED FOR
MAECON

The dates for the 1962 Mid-American
Electronics Conference scheduled for Nov-
ember 13 and 14, at the Hotel Muehlebach,
Kansas City, Mo., have been changed. The
conference will be held instead November 19
and 20 at the Continental Hotel, Kansas
City, Mo.

The conference’s theme will be “Elec-
tronics and Automation.” Technical Papers
Chairman is Dr. J. N. Warheld, University
of Kansas, Lawrence, Kan.

For information regarding booth space
write: Charles E. Day, c/o R. W. Farris Co.,
Inc., 1715 Baltimore, Kansas City, Mo.
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MODEL LE

Lindeck Microvolt Source for use as:

*A comparator in the calibration of volt

ratio boxes, saturated standard cells

and similar instrumentation.

A direct measuring_instrument in the

microvolt range.

Ranges: 0-1/2/5/10/20/50/100/200/500
wv; 172757200 my; 2 v,

Accuracy: +.5% of full scale

Readout: SRIC Model C. 100 division,
6.3" hand-drawn scale. Accuracy
.25%. Diamond pivoted!

Application is described in NBS Paper

RP1419, “Testing and Performance of

Volit Ratio Boxes". Copies available

upon request.

10 new

INSTRUMENTS

Model PCM ‘“Pocket-Pot.” A
ntzw multirangg,_l%gh sensitiv-
ity, miniature potentiometer,
with self-contained galvanom-
eter and battery operated
standardization circuit. in-line
readout. Continuous resolu-
tion on slidewire with 1 mv.
divisions. Infinite resistance
at null. Total measuring range
0-5.100 v. Plug in unit avail-
able to increase measuring
range to 500 v. and 1 amp.
(Model PC-S). Accuracy
+.05% of reading; +£.5
mv, on x1 range; £.1 mv.

on x.1 and x.01 ranges.

SINGLE WINDOW

READOUT
=

4 dial, 7 figure precision potenti-
ometer with single window readout and
a resolution of 1 part in 20 million. Total
measuring range of 2.099,999,9 volts in
steps of .1 uv. is achieved without the
necessity of switching ranges. Accu-
racy +(.0015% of reading 4.1 uv.)

Facilities are incorporated to enable
the user to completely “Self Check"
the potentiometer within its guaranteed
accuracy. All positions on the measur-
ing dials are calibrated steps (no slide-
wire). Thermal emf's are less than .1 uv.

COMMANDER
TYPE 9120

SENSITIVE RESEARCH

COMMANDER
TYPE 9152P

E A portable constant temperature
air bath designed to eliminate the haz-
ards involved in transporting saturated
standard cells. It is an ideal transfer
standard when direct intercomparison
of saturated standard cells is desired
between a calibration laboratory and
NBS or between variously located cali-
bration facilities of the same organiza-

MODEL PC-R

“Plug-in® Wheatstone Bridge for
use with PocketPot to make DC
resistance measurements from .1
Q to 9.999 megohms, Accuracy is
*1% from .1 Q to 10 @; =2%
above 10 @ to 1 megohm; 2%
above 1 megohm to 9.999 meg-
ohms.

COMMANDER Type 9770: Constant
current source for standardizing a
DC potentiometer or supplying a
stable current to any circuit in the
range of 10 ma. to 100 ma. Curtrent
stability is #=(1 ppm + stability of
reference cell).

COMMANDER Type 9180: A 3 dial, 5
figure version of the Dauphinee Po-
tentiometer. Accuracy =.002% of
reading. Range: —10uv. to 4-2.10100
v. in steps of 10 uv. on X1. Additional
ranges of X.1, X.01 and X.001 with
resolution to .01 wv. Thermal emf's

tion. Enclosure accommodates three @ less than .1 uv. “Self Checking®.

saturated cadmium cells constructed
with a porous partition to greatly im-
prove portability. Cells can be certified
to =.0001%.

Weight (30 Ibs.) and box size (18" L x
10” W x 10” H) are convenient for hand
carrying. Provision is made for opera-
tion fiom a portable battery pack, a
110 volt AC line or a car cigarette
lighter outlet. Enclosure is maintained
at a nominal 32°C and is guaranteed
not to vary more
than +.01C° even
after continuous ex~
posure to ambient
temperatures down to
0°F (=17.4°C) in still air.
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COMMANDER Type 9174: A dual
range, 2 dial, 4 figure microvolt po-
tentiometer. Thermal emf’s less than
.02 uv. Accuracy +.01% of reading.
Range: —10 pv. to 4+ 1010 uv.

Model ESX: AC/DC, 0-150 v., electro:
static voltmeter with DC scale ex-
pansion enabling_practical readings
down to 2 v. Input resistances from
1x 10" Q.

SESITIVE RESEARCH

INSTRUMENT CORPORATION

New Rochelle, N. Y.

COMMANDER
TYPE 9790

@ A DC amplifier for the measure-

ment of low level voltages in the frac-
tional microvolt range. Features are:

1..03 uv. lowest range.
2. Immediate recovery from overloads

of 1,000,000%.

3..003 uv. stability over a 24 hour period.

4. Facility for compensation of stray
thermal emf’s.

5. Easy accessibility for maintenance
purposes.

Output is 1 ma. into 1500 2, or 1 mv., 10
mv. or 100 mv. F.S. Input resistance of
50 @ to 1000 @ depending on input trans-
former selected. Continuously variable
gain control. Calibration signals to the
input (accuracy +5%) are .03/.1/.3/1/
3/10/30/100/300 uv. Response time is 2
to 5 seconds to 90% F.S.

COMMANDER instruments
are manufactured

for Sensitive Research by

Guildline Instruments, Ltd.,

Smiths Falls, Canada.
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Conference on Self-Organizing Systems

MusgurM OF SCIENCE AND INDUSTRY, CHICAGO, ILL., May 22-24, 1962

Tuesday Morning, May 22

“The Organization of Organization,”
0. Selfridge, Lincoln Lab., Massachusetts
Institute of Technology, Lexington, Mass.

“Self-Organizational Sysgems,” M. D.
Mesarovic, Case Institute of Technology,
Cleveland, Ohio.

“Self-Organization in the ‘Time Do-
main,” D. M. MacKay, University College
of North Staffordshire, Dept. of Communi-
cation, Keele, Staffordshire, Eng.

“Integrative Processes,” J. D. Cowan,
Warren S. McCulloch, Research Lab. of
Electronics, Massachusetts Institute of
Technology, Cambridge, Mass.

Tuesday Afternoon

“Information Input Overload,” J. G-
Miller, Mental Health Research Institute,
University of Michigan, Ann Arbor, Mich.

“Learning Signal Detection,” M. Kac,
Rockefeller Institute, New York, N. Y.

“Optimization Through Evolution with
Sexual Recombinations,” H. ]. Bremer-
mann, University of California, Dept. of
Mathematics, Berkeley, Calif.

The Automatic Formation of a Program
which Represents a Theory,” S. Amarel,
Radio Corporation of America, Princeton,
N. J.

Wednesday Morning, May 23
“Natural and Artificial Synapses,” L. D-

Harmon, Bell Telephone l.abs.,, Murray
Hill, N J.

“Logical Aspects of Neuristor Systems,”
H. Crane, Stanford Research Inst., Menlo
Parl, Calif.

“Some Probabilistic  Aspects of  Au-
tomata with a Pushdown Memory,” M. P.
Schultzenberger, Harvard University Medi-
cal School, Boston, Mass.

“Efficient Adaptive Systems and their
Realization,” J. H. Holland, University of
Mich., Anu Arbor, Mich.

“Empirical Laws and Physical Theories;
Discussion of the Respective Roles of [n-
formation and lmagivation,” L. Brillouin,
Columbia University, New York, N. Y.

Wednesday Afternoon

“Majority Logic,” S. Muroga, Inter-
national Business Machines Corp., York-
town lleights, N. Y.

“Interaction Between a Group of Sub-
jects and an Adaptive Automaton to Pro-
duce a Self-Organizing System for Decision
Makiung,” G. Pask, Systems Research Ltd.,
Richmond, Surrey, Eng.

“Cybernetic Ontology and the Trans-
junctional Operator,” G. Gunther, Univer-
sity of Illinois, Urbana, (1L

“Some Problems of Basic Organization
in Problem-Solving Programs,” A. Newell,
Carnegie Institute of Technology, Pitts-
burgh, Pa.

“Training Sequences for Mechanized In-

duction,” R. . Solomonoft, Zator Co., Cam-
bridge, Mass.

Thursday Morning, May 24

“Adaptive ‘Neuron’ Memory System,”
B. Widrow, Stanford University, Stanford,
Calif.

“A Comparison of Several Perceptron
Models,” Frank Rosenblatt, Cornell Uni-
versity, Ithaca, N. Y.

“A New Class of Multi-Layer Series in
Coupled Perceptrons,” A. G. Konheim,
International Business Machines Corp.,
Yorktown Heights, N. Y.

“Simple Tests for Linear Separability as
Applied to Self-Organizing Machines,” R. C.
Singleton, Stanford Research Inst.,, Menlo
Park, Calif.

Thursday Afternoon

“Remarks on the Algebra of Functors,”
K. Menger, Hlinois Institute of Technology,
Chicago, .

“A Feedback Coding Theory of Learning
and Cognition,” H. . Kantner, Armour
Research Foundation, [llinois Institute of
Technology, Chicago, 11l

“Some Similarities Between the Be-
havior of a Neural Network Model and
Electrophysiological Experiments,” P. G.
I“arley, Lincoln Lab., Massachusetts Insti-
tute of Technology, Lexington, Mass.

“The Representation of Information by
Neural Net Models,” P. H. Greene, Uni-
versity of Chicago, Chicago, [l

1962 National Microwave Theory and
Techniques Symposium

Tuesday Morning, May 22
Session I-—Microwave Frontiers

Chairman: Dr. D, D. King, Electronic
Communications, Inc., Timontum, Md.

“Millimeter \WWavelength Resonant Struc-
ture$,” R. W, Zimmerer, M. V. Anderson,
G. L. Strine, and Y. Beers, National Bureau
of Standards, Boulder, Colo.

“Superconducting Delay Line,” R. J.
Allen, A. J. Cummings, and F. M. Kudo,
Martin Marietta Corp., Baltimore, Md.

“Ferroelectric Phase Shifters for VHF
and UHF,” Af. Cohn and A. F. Eikenberg,
Electronic Communications, Inc., Timontium,
Md.
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BouLbEeR, CoLo., May 22-24, 1962

Tuesday Afternoon
Session II—Theory, Waveguide Properties

Chairman: Prof. A. A. Oliner, Microwave
Research Institute, Polytechnic Institute of
Brooklyn, Brooklyn, N. Y.

“Microwave Propagation in an Over-
dense Bounded Magnetoplasma,” B. ieder,
National Bureau of Standards, Boulder, Colo.

“Measurements of Field Strength on Res-
onator Boundaries by Perturbation of
Radiation Field,” I. Hefni, Lincoln Lab.,
M.I.T., Lexington, Mass.

“General PPower Loss Method for At-
tenuation of Cavities and Waveguides,”
J. J. Gustincic and R. E. Collin, Case Insti-
tute of Technology, Cleveland, Ohio.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Session III—Theory, Waveguide
Discontinuities

Chairman: Prof. A. A. Oliner, Microwave
Research Institute, Polytechnic Institute of
Brooklyn, Brooklyn, N. Y.

“Perturbation Theorems for Waveguide
Junctions, with Applications,” D, M. Kerns
and W. T. Grandy, Jr., National Bureau of
Standards, Boulder, Colo.

“Investigations of the Retlection from a
Junction of an tdeal Rectangular \Waveguide
with One Having Rounded [nside Corners,”
W. J. Anson, R. II". Beatty, D. M. Kerus, and
W. T. Grandy, Jr., Nalional Bureau of
Standards, Boulder, Colo.

May, 1962
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Sorry,
but your resistor specs
just went out of date

Now Corning supplies total AR
less than 3% with no derating

Start a design with known limits of resistance deviation as
tight as that and you can specify other components with
more certainty and more freedom.

Drop an amplifier stage? Use broader tolerance, cheaper
tubes or transistors?

That’s what our new Corning Design Tolerances are all

Model | Resistance (ohms) | Corning Design Tolerance

NF €0 100 to 100K 39

(Meets Mil-R-10509D) 65 100 to 348K

N 60 10 to 133K

(Meets Mil-R-10509D) 65 10 to 499K 3%
70 10 te 1 meg.

c 20 51 to 150K 5% (plus purchase
(Meets Mil-R-22684) 32 51 to 470K tolerance of either
428 10 to 1.3 meg. 2% or 5%)

PROCEEDINGS OF THE IRE May, 1962

about. They give you a percent deviation from nominal that
includes the purchase tolerance, maximum AR due to TC,
and maximum load-life drift. They’re based on extended
performance at full power and 70°C. ambient for over
30,000 hours.

We’ve assigned them to resistors that cover the 10 ohm—1
meg. tange: the fusion-sealed NF, the precision N, and the
low-cost, high-performance general purpose C. They’re
available fast, and at factory prices, from your local Corning
distributor.

A new folder, “Design Tolerances for Tin Oxide Resis-
tors,” gives you full information. Write for a copy to Corning
Glass Works, 542 High St., Bradford, Pa. . . . and sharpen
your pencil.

CORNING

Electronic Components
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“Electromagnetic Diffraction by a Planar
Array of Circular Disks,” W. H. Eggimann
and R. E. Collin, Case Institute of Technol-
ogy, Cleveland, Ohio.

“The Representation of Waveguides
Containing Small Ferrimagnetic Ellipsoids,”
L. K. Anderson, Bell Telephone Labs.,
Murray Hill, N. J., and H. J. Shaw, Stan-
Sford University, Stanford, Calif.

Wednesday Morning, May 23
Session [V—Filters

Chairman: Dr. S. B. Cohn, Rantec Corp.,
Calabasas, Calif.

“Interdigital, Band-Pass Filters,” G. L.
Matthaei, Stanford Research Institute, Menlo
Park, Calif.

“Microwave Bandstop Filters with Nar-
row Stop Bands,” L. Young, G. L. Matthaei,
Stanford Research Institute, Menlo Park,
Calif., and E. M. T. Jounes, TRG-West,
Menlo Park, Calif.

“The Design of Branch-Guide Couplers,
with Applications to the Suppression of
Spurious Frequencies,” L. Young, Stanford
Research Institute, Menlo Park, Calif.

“An Electronically Turnable Band-Pass
Microwave Filter,” 1. Kaufman, Space
Technology Labs., Inc., Canoga Park, Calif.,
and W. H. Steier, University of Hlinois,
Urbana, Il

Session V—High Power

Chairman: Dr. S. B. Coln, Rantec Corp.,
Calabasas, Calif.

“\ New Technique for Multimode
Power Measurement,” J. J. Taub and J.
Goldberg, Airborne Imstruments Lab., Deer
Park,L.1.,N. Y.

“A Novel High-Power Harmonic Sup-
pressor,” E. Wantuch and R. M. Maines,
Airtron, Inc., Morris Plains, N. J.

“Layercd Media as High Power Micro-
wave Absorbers,” S. R. Steele and R. J.
Briges, Raytheon Co., Burlington, Mass.

“I*ine Grain Spectrum Analysis of Pulsed

Microwave Ampliliers,” R. F. Koonts, Radio
Corp. of America, Moorestown, N. J.

Wednesday Afternoon
Session VI—Measurements

Chairman: R. W', Beatty, National Bu-
reau of Standards, Bowlder, Col.

“Subtle Differences in System Noise
Measurements and Calibration of noise
Standards,” 1. Mukaihate, B. Walsh,
M. F. Bottjer, and E. B. Roberts, Hughes
Aircraft Co., Culver City, Calif.

“An Accurate Millimeter Wave Loss and
Dclay Measurement Set,” M. B. Chasek,
Bell Telephone Labs., Murray IHill, N. J.

“Microwave Phase Comparator,” J. 4.
Kuaiser, Il. B. Smith, Jr., V. H. Pepper, and
J. H. Little, Diamond Ordnance Fuze Labs.,
Washington, D. C.

“Waveguide Perturbation Techniques in
Microwave Semiconductor Diagnostics,”
K. S. Champlin and D. B. Armstrong, Uni-
versity of Minnesota, Minneapolis, Minn.

Session VII—Components

Chairman: R. 1I". Beatty, National Bu-
rean of Standards, Boulder, Colo.

“Further Developments in Dielectric
Waveguide Devices for Millimeter Wave-
lengths,” C. E. Barnes, Bell Telephone Labs.,
Murray Hill, N. J.

“Phase Shift Characteristics of Dielectric
Loaded Waveguide,” G. F. Bland and A. G.
Franco, International Business Machines,
Yorktown Heights, N. Y.

“Ferrite Switches in Coaxial or Strip
Transmission Line,” C. E. Fay, Bell Tele-
phone Labs., Murray Hill, N. J.

“A 6 KW Peak Power Varactor Du-
plexer,” J. C. Hoover, Sperry Microwave
Electronics Co., Clearwater, Fla.

Thursday Morning, May 24
Session VIII—Limiters

Chairman: M. T. Lebenbaum, Airborne
Instruments Lab., Deer Park, L. I., N. Y.

“Bandwidth of Tem Diode Limiters,”
R. V. Garver and J. A. Rosado, Diamond
Ordnance Fuze Labs., Hashington, D. C.

“Frequency-Selective Limiting,” K. L.
Kotzebue, Watkins-Johnson Co., Palo Alto,
Calif.

“Operation of a Microwave Garnet
Limiter,” R. L. Comstock and L. J. Varnerin,
Bell Telephone Labs., Murray Hill, N. J.

“A Coincidence Region Power Limiter
Using Monocrystal Lithium Ferrite at 6500
Mec,” S. Okwit, Airborne Instruments Lab.,
Deer Park, L. 1., N. Y.

Session IX—Parametric Amplifiers

Chairman: M. T'. Lebenbaum, Airborne
Instruments Lab., Deer Park, L. I., N. Y.

“Multiple Pumped Parametric Ampli-
fiers,” G. Spuacek and R. Brewster, General
Motors Corporation Defense Systems, Santa
Barbara, Calif.

“Broadband Parametric Amplifiers,” R.
Pettai, Micro State Electronics Corp., Murray
Hill, N. J., and B. B. Bossard, Radio Corp.
of America, N. Y., N. Y.

“Large Signal Properties of Non-Degen-
erate Varactor Parametric Amplifiers,”
D. Jackson, Boeing Co., Seattle, 1Wash.

“Design of a Wideband Tunnel Diode
Preamplifier for Phased Array Radars,”
D. W' MacGlashan, Bendix Corp., Baltimore,
Ad.

Thursday Afternoon

Session X—(Invited Session) Future
of Microwave and Solid State

Chairman: Dr. K. Tomivasu, General
Electric Co., Schenectady, N. Y.

“Masers and Millimeter Waves,” Prof.
F. S. Barnes, University of Colorado, Boulder,
Colo.

“Microwaves and Solid State,” Dr, B.
Lax, Lincoln Lab., M.1.T.., Lexington, Mass.

“Coherent Wave Optics, New Frontier
of the Microwave Art,”'A. G. Fox, Bell Tele-
phone Labs., Holmdel, N. J.

IRE Seventh Region Conference

Orymreic HoteL, SEATTLE, \Vasi., May 24-26, 1962

“Space Communications” is the theme of
the 1962 IRE Seventh Region Conference
which will stress the impact of electronics on
the cultural and social life of the future.

All hotel reservations are being handled
only through the Seventh Region Confer-
ence Housing Bureau. The bureau will hold
hotel space until April 23. Your request
must be accompanied by a deposite of $15.00
a room, payable to “IRE Seventh Region
Conference.” Acknowledgment will be made
by the hotel. Cancellations must be received
by May 8 for any refund.

The Board of Directors of the IRE and
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of WESCON are also meeting during the
period of the Seventh Region Conference.
The program will be as follows:

Thursday Morning, May 24
Session 2A—Antennas

Moderator: Dr. N. Yaru, Hughes Air-
craft Co.

“Giant Aperture Antenuas for Space
Applications,” C. J. Sletten and P. Black-
smith, Jr., Electromagnetic Radiation Lab.
AFCRL.

“Antennas for the Naby Space Surveil-

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

lance System,” C. A. Bartholomew, Space
Surveillance Group NRL.

“Cassegrain Design Procedure,” P. Al
Jensen, Hughes Aircraft Co.

“High Power Dual Polarized Monopulse
Feed,” E. D. Burnett, Hughes Aircraft Co.

Session 3A—Electronics in Education

Moderator: T. L. Martin, Dean, College of
Engineering, University of Arizona.

Panel members: Prof. W. W. Ilarman,
Electrical Engineering Dept., Stanford Uni-
versity.

Moy, 1962



How much better 1 2N960 Series Epitaxial Mesa’

REPLACEMENT CHART+

Proces Graup 'ZNSEIZN!H 2N962 ZN%HZNBBS
I

Microalioy Dif‘used | 2NS 2N768 2N979

N84t W69 | N1
M98

2N1'00 2M982

~
2
2
]

2N705 28711 2N782 2N735 WB 2N130%
2NT11 2N711A 2N 2NIEBT 2N794
2N7118 2N
2N781 2N130!

— 4 —4
2NMI22R | 2N1122 2N1411 2N393
2N1:27

2N583 2NSB2

‘ ';‘esl
Is it true that Motorola’s germanium, epitaxial, 2N960 switching \

series will supplant nearly all other germanium micro-alloy, drift,

mesa, and other transistor types for high-speed switching applica- ‘

tions? And is it true that the Motorola series is even faster and per- Alloy

forms better than advertised? The best way to find out is to try it!

Microalloy

rift 2N643 2NB92 M0 2N603

Use the adjacent Replacement Chart and Specifications as a §:§§§ e

guide, and try any Of these Six remarkab]e new MOtOrO]a deViCeS ;In;lercfungeabllilyov lmesshmnlscn(hehaslso'perhn;m;ce inmoslszrb:hin;dvcnil_ap;licalim\s:
in your circuits. Judge for yourself what the advantages are.

Samples are available from your local Motorola District Office. MOTOROLA GERMANIUM EPITAXIAL SWITCHING TRANSISTORS
Ask also about Motorela’s low prices — in many cases, they are 2N950 | 2N961 ] 2N962 | 21964 | 2N965 | 2N966 | UNITS
Q ] NEE M
considerably lower than those for old type devices. N oma| 20| 20| 20| 40| 40| a0 | —
Some of the Published Advantages of the Motorola 2N960 Ve e 90| 20| 20| a8 | sl a8 | veis
Series: @ 50 mA 0 | 40| 40 | 35| .35 | .35 | voits
€ o . @ 100 mA 70 70| .70 | .60 | 60| .50 | Voits
faster switching time [
P . 1g—=20 mAdc 300 mc all types
guaranteed minimum Beta over a wide current range Ves =1.0 Vdc
specified at 10, 50, and 100 mA (ESL
low saturation even at 100 mA :=11g[‘)“;;dc 80| 8 [ 9/ 8| 80} 9 | pc
. <=
rugged Motorala mesa construction 1v=5 mAdc 125 | 125 | 150 | 125 | 125 | 150 | pe
the most comprehensive and conservative published - 0.6 nsec typical all types
specifications of any similar switching transistors
proven reliability from the world’s largest manufacturer of Tre 0.5 nsec iypical all types
germanium epitaxial transistors All types have 150 mW dissipation in free air.

300 mW at 25°C case temperature

For more information on this important
new mesa series, contact your Motorola
District Office, or call or write: Motorola
Semiconductor Products Inc., Technical R . A
Information Department, 5005 East

McDowell Road, Phoenix 8, Arizona.

Semiconductor Products Inc.

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

N.J. / Dallas / Dayton / Detroit / Garden City, L. |. / Glenside, Pa. A SUBSIDIARY OF MOTOROLA, INC. 1862
Hollywaod / Minneapolis / Orlando, Fla. / Phoenix / Silver Spring, Md, —
Syracuse / Toronto, Canada. 5005 EAST McDOWELL ROAD « PHOENIX 8, ARIZONA
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Prof. D. K. Weaver, Director of Electron-
ics Research Lab., Montana State University.

Prof. A. V. Eastman, Chairman, Electri-
cal Engineering Dept., University of Wash-
ington.

Prof. D. O. Peterson, Director of Electron-
ics Research Lab., University of California,
Berkeley, Calif.

Thursday Afternoon

Session 1A—Propagation and Ionospheric
Physics

Moderator: R. A. Helliwell, Radio Sci-
ence Lab., Stanford University.

“Topside Sounder,” R. W. Knecht,
National Bureau of Standards.

“Measurement of lon Composition Above
the F; Peak,” T. W. Flowerday and D. D.
McKibbin, Lockheed Missile and Space Co.

“Interpretation of VLF Propagation-
Measurement on the LOFTI Satellite,” R. L.
Smith, Radio Science Lab., Stanford Univer-
sity; L. H. Rorden, Stanford Research Insti-
tute; R. A. Helliwell, Radio Science Lab.,
Stanford University.

Session 1B—Satellite Communication

Moderator: Dr. G. H. Keitel, Pkhilco
Corp., Palo Alto, Calif.

(Title to be announced), S. H. Reiger,
The Rand Corp.

“A Review of Defense Communications
Satellite Program,” R. L. Clark, Department
of Defense, Washington, D. C.

“The Impact of Communication Satel-
lites on Civilian Communications,” R. T.
Haviland, General Electric, Philadelphia, Pa.

Session 2C—Advanced Circuit Packing
Techniques

Moderator: Lt. Col. J. K. Schioss, USAF
(Ret.)

“Principles, Practices and Problems of
Protective Packaging of Semi-conductor
Devices,” Dr. S. S. Flaschen, Semiconductor
Product Div., Motorola Inc., Phoenix, Ariz.

“Protection and Interconnection of
Space Quality Microcircuits,” G. J. Selvin,
Microelectronics Lab., Sylvania Electric Prod-
ucls.

“Packaging of Miniaturized Electron-
ics,” E. C. Singletary, Texas Instruments
Inc., Dallas, Tex.

“System  Packaging with Molecular
Electronics,” J. McKinley, Air Arm Division,
Westinghouse Electric Corp.

Friday Morning, May 25

Session 2B—Devices

Moderator: W. G. Shepherd, Head of
Electrical Enginecering Dept., University of
Minnesota.
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“High Power Lincar Electron Beam
Tube for Space Communication.” C. M,
Veronda, Sperry Electronic Tube Div.

“The  Solid-State  Traveling-Wave
Maser,” Dr. R. W. DeGrasse, Microwave
Electronics Corp.

“MM Wavelength Vacuum Tube De-
velopment,” G. Convert, Compagnie generale
de telegraphie Sans Fil, Paris, France,

“The Design of Optical Masers,” Dr.
J. C. Axtell, The Boeing Co.

Session 3C—Electronics in Business

Moderator: H. W. Haines, Vice Presi-
dent Finance, The Boeing Co.

“Impact of Electronics on Suppliers of
Equipment,” W. Hume, President of I.B.M.
Data Processing Div.

“Impact of Electronics on Systems and
Methods of Applying Electronics in Busi-
ness,” N. Ream, Director of System and
Procedures, Lockheed Co.

“Impact of Electronics on Business in
European Market,” H. Reinoud, Director in
Chief, Netherlands Postal and Telecommuni-
cations Services.

“Impact of Electronics on Finance,
Banking and Stock Market.” J. H. Moller,
Director Merrill Lynch, Pierce, Finner and
Smith.

Session 3E—Student Papers

Moderator: Prof. 1. J. Sandorf, Univer-
sity of Nevada.

“Impact of Electronics on People Busi-
ness and Management in Century 21,” J.
Diebold, President John Diebold and Associ-
ales.

Friday Afternoon

Session 1D—Space Experiments and
Communication

Moderator: S. H. Reiger, The Rand Corp.

“Ranger HI Lunar Impact Television
Experiment,” R. C. Heyser, Jet Propulsion
Labs.

“JPL Venus Radar Experiment,” M, II.
Brockman, Jet Propulsion Labs.

“Influence of the Sun on Space Com-
munication,” D. W. Swayze, Philco Corp.,
Palo Alto.

“An Approach to Space Craft Data
Handling and Experiment Control,” R. W.
Waller, Chief Engineer, Western Dizv., Com-
puter Control Co.

“A Microwave Radiometer for a Venus
Fly-By Probe,” D. Jones, Jet Propulsion
Labs.

Session 2D—Secondary Power

Moderator: W. C. Scott, Chief, Space
Power Technology Program, NASA.

“Solar  Thermo—Mechanical Power,”
J. A. Rudy, New Devices Labs., Thompson
Ramo-Wooldridge.

“Solar Photovoltaic Devices,” 4. Klam-
mer, Jr., Power Sources Unit, The Boeing Co,

“Biological Fuel Cell,” Commander F. W.
Anders, Bureau of Ships, U.S.N.

“Nuclear Radioisotope Power,” Capt.
R. T. Carpenter, Auxiliary Power Branch,
U. S. Atomic Energy Commission.

Session 3D—Electronics in 2012 AD

Moderator: Dr. L. Fields, Manager, Mi-
crowave Tube Div., Hughes Aircraft Co.

“Automatic Handbook,” N. Rochester,
I1.B.M.

“Electronic Nirvana,” D. E. Noble, Exec-
utive Vice President, Motorola, Phoenix.

“Electronic Mastering of Ship,” Rear
Adm. Bennett, Vice President Director of En-
gineering, Sangamo Electric Co.

(Title to be announced), W. 0. Mec-
Guigan, Assistant General Manager Engi-
neering, Stanford, Research Institute.

“Electronics and Health Care,” V. K.
Zworykim, Vice President and Technical
Consultant, David Sarnoff Research Center
RCA Research Labs., Princeton, N. J.

Saturday Morning, May 26
Session 1C—Radio Astronomy

Moderator: R. S. Lawrence, National
Bureau of Standards.

“Jupiter Radiation,” Dr. J. D. Warwick,
University of Colorado.

“University of [llinois Radio Telescope,”
Dr. G. W. Swenson, University of Illinois.

“Radar Reflections from the Solar
Corona,” Dr. J. M. Chisolm, Lincoln Labs.

“The 300 ft. Transit Radio Telescope at
the National Radio Astronomy Observa-
tory,” Dr. J. W. Finley, National Radio As-
tronomy Observatory.

Session 2E—Radiation Effects on
Electronic Equipment

Moderator: W. L. Brown, Bell Telephone
Lab.

“Radiation Environment for Space Elec-
tronics,” Prof. S. F. Singer, University of
Maryland, JPL.

“Radiation Effects on Solar Cells,” Dr.
J. M. Denny, Space Technology Labs.

“The Implication of Nuclear-Powered
Space Systems to the Radiation Effects
Problem,”™ Dr. J. C. Lee, Lockheed Missiles
and Space Div.

“Prediction of Transient Radiation
Effects on Electronic Equipment,” Dr. G. L.
Keister, The Boeing Co,

Moy, 1962



VARIABLE RESISTORS

Complete Line. Whatever you need, CTS has it or can make it to your Exact Requirement. HIGH QUALITY

CTS' world-wide sales organization will LUUDSPEAKERS
help solve your variable resistor POWER 13
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MILITARY 1-1/8" 2 1000—10 megs | 96 RV4
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- 15/16* 1 1009—5 megs | 90 RV2 all-purpose round and el-
};%16” }ég iggﬂ—;%mess gg | liptical . . . to 15" woofer.
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1/ 2% 3/4 1000—2.5 megs | 300* |RV6 produces the closest toﬁ
WIREWOUND VARIABLE RESISTORS CaTEonICaramic erances between moving
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3/4" 1-1/2to 3 [1/20—5K 110 R-18 DCTS of Peaducaoh Incm
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1-1/4" 30—15K RA20
Request Data Sheet
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High Stability 500°C Metal- | 3/47 Toon—a mames (200, | 178
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- * ——
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DIMENSIONS

COMPOSITION TRIMMER RESISTORS Request Data Sheet
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7/16x5/16x1/2 |1/8 |250u—2.5 megs | 220 184 *Carbon-
MILITARY 1-1/4x.295%x.350 [1/4 [|5000—1 meg 140 80 ceramic
.344 Dia. x .240 |1/10(2500—2.5 megs | 380°
CERMET TRIMMER RESISTORS
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1-1/4x.295x.335 |1 1000—1 meg 180 | 177
Only P.C. sizes are shown. Lead sizes are smaller.
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Founded ' 1896
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cTs CORPORATION Factories coast-to-coast for your convenience: Elkhart & Berne, Indiana; South Pasadena,
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Chicago Spring Conference

O’HarE InN, DEs PraiNgs, L., JUNE 18-19, 1962

The Chicago Spring Conference will be
held at the O’'Hare Inn, Des Plaines, 1ll.,
June 18 and 19, 1962. R. \W. Galvin of
Motorola will be the guest luncheon speaker.

The tentative program for the conference
follows:

Monday Morning, June 18
Session I

“Cross-Modulation and Modulation Dis-
tortion ol RI" Transistors,” G. E. Theriault,
Radio Corp. of America.

“A New UIIF T\ Local Oscillator,” L. R.
dMaguire, Sylvania Electric Products, Inc.

“Transistors in UL Television Tuners,”
S. M. Weaver, Texas Instruments Incorp-
orated.

“Gamma Distortion in the TV Svstem,”
G. V. Fyler, Zenith Radio Corp.

Monday Afternoon
Session II

“A High-Performance Silicon Transistor
Television Receiver,” J. A. Maclntosh, S.

Professional Groups*

Aerospace and Navigational Electronics
(G-11)—G. M. Kirkpatrick, Electronics
Equipment and Systems Lab., GE Co.,
Syracuse, N. Y.; H. R. Mimno, Cruft
Lab., Harvard Univ., Cambridge 38,
Mass.

Antennas and Propagation (G-3)-—Dr. H.
Fine, Applied Propagation Branch, Tech-
nical Research Div., FCC, Washington,
D. C.; S. A. Bowhill, Pennsylvania State
Univ., University Park, Pa.

Audio (G-1)—C. M. Harris, Electronics
Res. Labs., Columbia Univ., New York
27, N. Y.; M. Camras, Armour Res.
Foundation, Tech. Ctr., Chicago 16, Il

Automatic Control (G-23)—]. M. Salzer,
Ramo-Wooldridge, 5500 E. Segunda,
Hawthorne, Calif; G. S. Axelby, Westing-
house Air Arm Div., Friendship Airport,
Baltimore 3, Md.

Bio-Medical Electronics (G-18)—G. N.
Webb, Dept. of Medicine, Biophysical
Div., Johns Hopkins Hospital, Baltimore
5, Md.; L.. B. Lusted, Dept. of Radiology,
Univ. of Rochester, Rochester 20, N. Y.

Broadcast and Television Receivers (G-8)—
J. F. Bell, Zenith Radio Corp., 6001 \V.

* Names listed are Group Chairinan and TRans-
AcTtions Editors.
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4. Schwartz, P. J. Bénétean, Fairchild
Semiconductor, Division of Fairchild Camera
and Instrument Corp.

“Recent Developments in Deflection
Circuits,” K. 1. McGlashan, Advance Ross
Electronics Corp.

“Transistor Failure Modes in High
Power Switching Operation,” J. W. Mathews
Philco Corp.

“Highlights of Stabilized TV Deflection,”
J. Sennik, Dominion Eleclrohome Industries
Lid.

“A New Silicon High Performance Video
Output Transistor,” R. Gudis and C. Kile,
Lansdale Division, Philco Corp.

Tuesday Morning, June 19
Session III

“A Four-Transistor Line Operated Re-
ceiver,” S. II. Kuehler and K. G. Cherry,
Texas Instruments Incorporated.

“Ferrite Antennas for AM Broadcast
Receivers,” H. J. Laurent and C. A. B. Car-
valho, Bendix Radio Division, Bendix Corp.

“Television Stereo System,” R. B. Dome,

General Electric Co.

“A Mechanical Ultrasonic Signal Source
for Remote Control Systems,” L. J. Sien-
kiewicz and H. T. Goldstein, Westinghouse
Electric Corp.

Tuesday Afternoon
Session IV

“Practical Design Considerations for
Low-Cost FM Stereophonic Receivers,”
R. J. Nelson and O. P. Hart, Radio Corp. of
America.

“A Two-Transistor FM Broadcast Band
Tuner for a 12-Volt Automobile System,”
W. F. King, Am perex Electronic Corp.

“New Capacitor Products for Use in
Radio and Television Receivers,” 11°. M.
Robinson, Cornell-Dubilier Electronics Divi-
sion, Federal Pacific Electric Co.

“The Design of a Low Cost, High Sensi-
tivity FM Tuner,” D. Ruby, Zenith Radio
Corp.

“A  Self-Protecting Transistor Power
Amplifier,” G. Randolph and N. Kramer,
Knight Electronics Corp.

Dickins Ave., Chicago 39, Hl.; C. W.
Sall, RCA, Princeton, N. ]J.

Broadcasting (G-2)—R. F. Guy, 264 Frank-
lin St., Haworth, N. J.; W. L. Hughes,
School of Elec. Engrg., Oklahoma State
University, Stiliwater, Okla.

Circuit Theory (G-4).Dr. |. H. Mulligan,
Jr., College of Engrg., New York Univ.,,
University Heights, New York 53, N. Y.;
M. E. Van Valkenburg, Dept. of E.E.
Univ. of Hlinois, Urbana, Il

Communications Systems (G-19)-—R. L.
Marks, Rome Air Dev. Ctr., Griffiss AFB,
N. Y.; E. J. Baghdady, Elec. LEngrg.
Dept., M.L.T., Cambridge 39, Mass.

Components Parts (G-21)—F. E. \Wenger,
Headquarters, ARDC, Andrews AFB,
Washington 25, D. C.; G. Shapiro, Engi-
neering Electronics Sec., Div. 1.6, NBS,
Connecticut Ave. and Van Ness St.,
Washington 25, D). C.

Education (G-25)—G. [. Moore, Westing-
house Elec. Corp., East Pittsburgh, Pa.;
W. R. LePage, Dept. of I£.E., Syracuse
Univ., Syracuse 10, N. Y.

Electron Devices (G-15)—\V. A. Adcock,
Texas Instruments, 6000 Lemmon Ave.,
Dallas 9, Tex.; G. Wade, Spencer lab,,
Raytheon Co., Burlington, Mass.

Electronic Computers (G-16)—W'. L. Ander-
son, 1408 Lexington Rd., Falls Church,

WHEN WRITING TO ADVERTISERS PLEASE MENTION-—PROCEEDINGS OF THE IRE

Va.; Prof. N. R. Scott, Dept. of Elec.
Engrg., University of Michigan, Ann
Arbor, Mich.

Engineering Management (G-14)—T. W.
Jarmie, Engineered Electronics Co., 1441
E. Chestnut Ave., Santa Ana, Calif.;
A. H. Rubenstein, Dept. of Indus. Engrg.,
Northwestern Univ., Evanston, 11l

Engineering Writing and Speech (G-16)—
J. M. Kimm, Jr., IBM Journal, 17th
Floor, 545 Madison Ave., New York,
N. Y.; H. B. Michaelson, 1BM Res. Ctr.,
Box 218, Yorktown tleights, N. Y.

Geoscience Electronics (G-29)—R. W,
Olson (Acting Chairman), Texas Instru-
ments, Inc., Dallas, Tex.; Editor to be
advised.

Human Factors in Electronics (G-28)-
R. R. Riesz, Bell Telephone Labs., Mur-
ray Hill, N. J.; J. 1. Elkind, Bolt Beranek
and Newman, Inc., 50 Moulton St., Cam-
Bridge, Mass.

Industrial Electronics (G-13)—]. E. Eise-
lein, RCA Victor Div., Camden, N. J.;
R. W. Bull, Coleman lnstruments, Inc.,
42 Madison St., Maywood, HI.

Information Theory (G-2)—G. L. Turin,
E.E. Dept., Univ. of California, Berkeley,
Calif.; A. Kohlenberg, Melpar Inc., 11
Galen St., Watertown, Mass.

Instrumentation (G-9)—H. \V, Lance, Nat'l
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POD? . N0 guarantee
~ of similarity!

e One pea may be damaged by insects
& - 1 or disease . . . or may be quite different
A simply through a caprice of nature.

THERE IS A

TYPE Y58 DIFFERENGE IN TYPE Y15
Highest Precision
Resolution D E F LE GTI U N Low Current
Stator Yoke Yoke
TYPE Y25 0 K E s ) TYPE Y57
Compact Specialists in yokes, Syntronic’s team of experts 171.D.
Rotating knows more about yoke design, engineering and m Push-Pull
Yoke quality control than anyone else. A solid record \\ Yoke
of leadership for over 10 years—acknowledged
throughout the industry.
This specialized experience means more to you
TYPE Y15 - than' yOl.J may know.‘ “Little” things make' a big g TYPE Y59
quality difference . . . like fast spot recovery time . . . ; ‘? B
Low Capacity smallest, roundest dots . . . geometrical precision ! = 1/8”1.D.
Push-Pull ... rapid settling time . .. least spot growth from ( /’ Transistor
Yoke for Speed center to edge . ..smallest residual magnetism. = Yoke
Mighty important, actually. Syntronic cares enough
to make them right. You can depend on it.
. “ Syntronic claims—and delivers—the most precise ’,\V\
% S at yokes that can be made. Every time. Year after year. f ¢
TYPE F10 5 p . TYPE F40
&- To your exact requirement. And Syntronic’s team of \ ¥ Ji
Precision - @y experts can help solve your yoke problems. & ‘ h
Electro-magnetic Since there is a difference, benefit from it. Get the (o 2 Dynamic-static
Focus Coil B most from your display. ) Focus Coil

o
S ﬂ l'ro ” Z 6' INSTRUMENTS, INC.
y % 100 Industrial Road, Addison, lllinois
Phone: Kingswood 3-6444
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Bureau of Standards, Boulder, Colo.;
G. B. Hoadley, Dept. of E.E., North
Carolina State College, Raleigh, N. C.

Microwave Theory and Techniques (G-17)
— 1. N. Anderson, EMT Corp., Syosset
Industrial Park, 210 Michael Dr., Syosset,
L. L, N. Y.: D. D. King, Electronic
Commun., Inc., 1830 York Rd., Timoni-
um, Md.

Military Electronics (G-24)—\W'. L. Doxey,
EC Dept., USARDIL., Fort Monmouth,
N. J.; D. R. Rhodes, Radiation Inc., Box
37, Melbourne, Fla.

Nuclear Science (G-5)-—L. Costrell, Nu-
cleonic Inst. Sec., NBS, Washington 25,
D. C.; R. . Shea, Dig Power Plant

Sections®

Eungrg., Knolls Atomic Power Lab., Gen-
eral Electric Company, Schenectady,
N. Y.

Product Engineering and Production (G-22)
—A. R. Gray, Astronics of Florida, lnc.,
1110 S. Woods St., Box 5606, Orlando,
Fla., D. B. Ehrenpreis, 325 Spring St.,
New York, N. Y.

Radio Frequency Interference (G-27).
—H. E. Dinger, Naval Research Lab.,
Washington 25, D. C.; O. P. Schreiber,
Technical Wire Prods., Inc., 129 Der-
mondy St., Cranford, N. J.

Reliability and Quality Control (G-7)-
L.]., Paddison, Sandia Corp., Sandia Base,
Albuquerque, N. Mex.; W. X, Lamb, Jr.,

22124 Dumetz
Calif.

Space Electronics and Telemetry (G-10)—
K. M. Uglow, Jr., 2228 Oriole Dr., Sara-
sota, Fla.; I'. T. Sinnott, Mail Zone 549 -
30, Convair-Astronautics, San Diego 12,
Calif.

Ultrasonics Engineering (G-20)—\". Salmon,
Stanford Research Inst., Menlo Park,
Calif.; O. E. Mattiat, Res. Div., Acoustica
Associates Inc., 415 E. Moutecito St.,
Santa Barbara, Calif.

Vehicular Communications (G-6)—R. P.
Gifford, General Electric Co., Rm. 206,
Mountain View Rd., Lynchburg, Va.;
W. G. Chaney, AT&T Co., 195 Broadway,
New York 7, N. Y.

Rd., Woodland Hills,

Akron (4)---C. M. Kelly, 2915 Silver lake
Circle, Cuyahoga Falls, Ohio; D. Grant,
1206 Thorndale Dr., Akron 20, Ohio.

Alamogordo-Holloman (7)—\W. S. Stotts,
1507 Michigan Ave., Alamogordo, N. Mex.,
H. T. Castillo, 2611 Pontiac Ave., Alamo-
gordo, N. Mex.

Albuquerque-Los Alamos (7)- -R. K. Moore,
608 Vassar Dr., N.E., Albuquerque,
N. Mex.; I'. H. Jean, 1017 Alcazar, N.E.,
Albuquerque, N. Mex.

Anchorage (7)—tl. D. DeVoe, Box 644,
Anchorage, Alaska; J. T. Little, Star
Route B, Box 3453, Spenard, Alaska.

Atlanta (3)—B. E. Montgomery, 6520
Bridgewood Valley, Atlanta 5, Ga.; R. S.
Duggan, Jr., 1112 Mason Woods, Dr.,
N.E., Atlanta 6, Ga.

Baltimore (3)—j. T. Wilner, 2610 N.
Charles St., Station WBAL, Baltimore 18,
Md.; E. B. Cole, Jr., 103 Glenwood Rd.,
Bel Air, Md.

Bay of Quinte (8)—M. B. Broughton, Elec.
Engrg. Dept., Royal Military College,
Kingston, Ont., Canada; E. E. Pascal, 45
Benjamin St., STE-32, Belleville, Ont.,
Canada.

Beaumont-Port Arthur (6)—I1. \V. Bartlett,
3790 Ironton, Beaumont, Tex.; R. Cun-
ningham, Rte. 1, Box 181, Kirbyville,
Tex.

Benelux—Herre Rinia, Parklaan 24, Eind-
hoven, Netherlands; G. J. Siezen, 3
Konig Willem [ Laan, Blaricum, Hol-
land.

Binghamton (1)—F. W. Schaaf, R.D. 1,
Apalachin, N. Y.; D. W. Deno, 3149
Briar Clifl Ave., R.D. 1, Vestal, N. Y.

Boston (1)—G. I>. McCouch, Alcott Rd.,
Concord, Mass.; R. E. Scott, 114-H
Northeastern Univ., Boston 15, Mass.

Buenos Aires—|. M. Barcala, 71-385 La

* Numerals in parentheses following sections desig-
nate region number. First name designates Chairman;
second name Secretary.

28A

Plata, FCNGR, Republica, Argentina;
E. J. Kirkscether, Arenales 3598-A,
Buenos Aires, Argentina.

Buffalo-Niagara (1)—D. P. Sante, 4530
Greenbriar Rd., Williamsville 21, N. Y.;
I°. A. Timberlake, 169 Greenhaven Ter-
race, Tonawanda, N. Y.

Canaveral (3)—C. E. Mattox, 209 Beverly
Rd., Cocoa, Fla.; W. J. Haberhern, Jr.,
118 Atlantic Blvd., Eau Gallie, IFla.

Cedar Rapids (5)-—S. M. Morrison, 2034
Fourth Ave., S.E., Cedar Rapids, lowa;
A. E. Anderson, 1054 34 St., N.E., Cedar
Rapids, lowa.

Central Pennsylvania (4)—\W. J. Ross, 105
Elec. Engrg. Dept., University Park, Pa.:
J. L. Brown, Jr., Ordnance Research Lab.,
P.0. Box, 30 State College, Pa.

Chicago (5)—\W. B. McClelland, 1601
Cherry St., Park Ridge, t.; P. D. Huston,
233 S. Villa Ave., Elmhurst, [l

Chile—]. del Rio, Corp. de Radio de Chile,
Casilla 1407, Santiago, Chile; J. de la
Quintana, IBM \World Trade Corp.,
Cassila 3630, Santiago, Chile.

China Lake (7)-—-D. W. Kermode,
USNOTS, P.O. Box 577, China Lake,
Calif.; D. I>. Kasper, 1803-B Young Cir-
cle, China Lake, Calif.

Cincinnati (4)—A. J. Bissonette, 680 Tyler,
Milford, Ohio; J. W. Murray, 5603 Green
Acres Court, Cincinnati 11, Ohio.

Cleveland (4)—R. Kazarian, 2031 Lakeview
Ave., Rocky River, Cleveland 16, Ohio;
J. I. Sheetz, Ohio Bell Telephone Co., 700
Prospect Ave., Rm. 704, Cleveland 15,
Ohio.

Colombia—\V. Westphal, Carrera Fa, #40-
62, Bogota D. E., Colombia, S. A.;
B. Alzate, Calle 48, #23-26, Apt. 401,
Bogota, Colombia, S. A.

Columbus (4)—-F. A. Wolf, 354 Chatham
Rd., Columbus 14, Ohio; E. N. Wyler, 109
\W. Stafford, Worthington, Ohio.

Connecticut (1)—S. C. Wadhams, 13 Der-
wen St.. Glenbrook, Conun.; P. N. John-

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE [RE

stone, Twin Lakes Rd., North Branford,
Conn.

Dallas (6)—T1. Prickett, Jr., 805 Clearwater
Dr., Richardson, Tex.; C. K. Hager, 2709
Greenbrook Dr., Garland, Tex.

Dayton (4)—R. J. Framme, 316 Claranna,
Dayton 9, Ohio; S. Weissman, 805 Lp-
pington Dr., N., Trotwood, Ohio.

Denver (6)—1I. S. Johnson, 1241 Monaco
Pkwy., Denver 20, Colo; I. I’ Venditti,
Denver Res. Inst., Univ. of Denver, Den-
ver 10, Colo.

Detroit (4)—D. \". Stocker, Dept. of Elec.
Engrg., Wayne Univ., Detroit 2, Mich.;
L. E. Barber, 402 N, Troy St., Royal Oak,
Mich.

Egypt—H. M. Mahmoud, 24 lFalaki St.,
Cairo, Egypt; ElI-Garhi I. El-Kashlan, 46
Suez-Kanal St., Engineering City, [m-
baba, Cairo, ligypt.

Elmira-Corning (1)—71. G. Keeton, 611
McDowell Place Elmira, N. Y.; R. K.
Ainey, Westinghouse Elec. Corp., Box
284, Elmira, N. Y.

El Paso (6)—A. M. Rojas L., 2326 Copper
St., El Paso, Tex.; C. W. Brown, 323
Encino Drive, El Paso, Tex.

Emporium (4)—H. W. Herbert, Sylvania
Electric Products, Inc., Emporium, Pa.;
R. F. Bergdahl, R.F.D. 2, Emporium, Pa.

Erie (1)—R. S. Page, 1224 Idaho Ave., Erie,
Pa.; K. . Challstrom, Buffalo Rd.,
R.D. 1, Harborcreek, Pa.

Evansville-Owensboro (5)—K. G. Miles,
2105 East Gum St., Evansville 14, Ind.;
F. R. Snyder, 2521 Iroquois Dr., Owens-
boro, Ky.

Florida West Coast (3)—R. E. Henning,
Sperry Microwave Electronics Co., Box
1828, Clearwater, Fla.; C. \V. Bentfield.
605 First St., S.E., Largo, Fla.

Fort Huachuca (7)—]. W. Virden, 102
Crandel St., Fort Huachuca, Ariz.; L. J.
Knight, 135 jeflords St., Fort Huachuca,
Ariz.

Fort Wayne (5)—C. I-.

Mason, 1519}
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FABRICATING }
MICROMODULES |
T0 MOBILE ROOMS §

Magnetic Shields Custom Fabricated to Any Size or Shape

The industry’s widest range of production facilities ... in 3 factories:

PRESS FORMING AND DRAWING ¢ HYDROFORMING
®* SPINNING ¢ HAND FABRICATION OF PROTOTYPES

Already Tooled for Samples or Production

» Simple designs to elaborate
complexes.

» Micromodule size to a com-
pletely prefabricated mobile
shiclded room weighing 5
tons which can be trans-
ported anywhere — an
achievement unique with
Magnetic Shield Division.*

* Single or multiple laminae
constructions.

ALSO AVAILABLE
* Processed stock for fabrication in your own plant.
» Co-operative design facilities.

Use this SINGLE CONVENIENT SOURCE for all magnetic
shielding requirements. Saves you countless design hours . . . helps
speed your project . . . lowers your costs.

We recommend NETIC and CO-NETIC magnetic shielding mate-
rials because they are non-shock sensitive, non-reteative, do not
require periodic annecaling and provide completely efiective shield-
ing for optimum results.

NETIC and CO-NETIC are widely specified for satellite, missile,
protecting recording tapes, data processing and for innumerable
other military, scientific and laboratory applications as well as for
commercial applications.

PHONE YOUR NEAREST SALES OFFICE TODAY:

BALTIMORE, MARYLAND LOS ANGELES, CALIFORNIA
HOpkins 7-3766 WEbster 1-1041

UNION CITY, NEW JERSEY PALO ALTO, CALIFORNIA
UNion 4957 DAvenport 1-5064

MERIDEN, counecncur
SAN DIEGO, CALIFORNIA
BEverly 7-9232 ACademy 4-1717
MIAMI, FLORIDA

SEATTLE, WASHINGTON
EAst 3-8545

PHOENIX, ARIZONA
AMhurst 4-4934

HOUSTON, TEXAS
HOmestead 5-7780

nghland 4-1118
WESTMOUNT, MONTREAL,
QUEBEC

WEllington 7-1167

DALLAS, TEXAS
FLeetwood 1-1615

MAGNETIC SHIELD DIVISION

Perfection Mica Company

1322 N. ELSTON AVENUE, CHICAGO 22, [LLINOIS
ORIGINATORS OF PERMANENTLY EFFECTIVE NETIC CO-NETIC MAGNETIC SHIELDING
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Micro miniature
shield and cover,
punch press
operation.
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Sequence of

ﬁ shield cans,
i ‘ a @  punchpressor
spinning.

Complex
configuration
multi-lamina
shield,
hydroformed.

CRT shield
)\ illustrating

combination of
J hand fabrication,

spinning and sizing.

= SN SRR AL e 2.4 o R s

Backward wave
tube shield
assembly design,
involving hand
fabrication and
hydroform or
spinning.

o ——

Special purpose
shield, hand
fabrication
(levitated gyro).

Tape preserver
can be spun,
hydroformed or
punch press
fabricated.

Data storage tube
shield, hydroform
or spinning, plus
hand fabrication.

Large fabricated
*special structure
(shaker table
shield), approx.
60" dia. and

57” high.

Composite photo
) demonstrating that
o magnetic shielding
qualities of NETIC
alloy material are not
affected by vibration,
shock, (inciuding
dropping), etc.
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Crescent Ave., IFort Wayne, Ind.; D. W.
Von Berg, 4015 Wedgewood Dr., Fort
Wayne, Ind.

Fort Worth (6)—S. 'I'. Lanham, Sr., 5017
Vicki, Fort Worth 17, Tex.; M. F. Shep-
herd, 2324 Clearview, Fort Worth, Tex.

France—]. R. Pernice 15 Rue de la Fais-
anderie, Paris 16, France; J. D. Lebel,
Lab. de P’hysique, Ecole Normal Supe-
reure, 24 Rue Lhomond, Paris §, France.

Gainesville (3)—A. D. Sutherland, 1626
N.W. 14 Ave., Gainesville, Fla.; A. T.
Raczynski, Sperry Elec. Tube Div,,
Gainesville, Fla.

Geneva—G. C. Gross, 1.T.U., Palais \Vil-
son, Geneva, Switzerland; Secretary to be
advised.

Hamilton (8)—F. H. Edwards, United-Carr
Fastener Company of Canada, Ltd., 231
Gage Ave., N., Hamilton, Ont., Canada;
C. C. Minchel, Canada Westinghouse Co.,
Elec. Tube Div., Plant 2, Hamilton, Ont.,
Canada.

Hawaii (7)—E. A, Piety, 2030 Hone Rule
St., Honolulu 17, Hawaii; G. H. Stagner,
525 Lunalilo Home Rd., Honolulu 16,
Hawaii.

Houston (6)—L. A. Mullan, Radio Station
KTRH, Rice Hotel, Houston 2, Tex.;
J. A. Beyer, 5221 Lincrest Lane, Houston
27, Tex.

Huntsville (3)—D. E. Rowe, 8602 Camille
Dr., S.E., Huntsville, Ala.; J. A. Power,
4003 Marie St., Apt. 1. Huntsville, Ala.

India—Officers to be advised.

Indianapolis (5)-—S. M. Stuhlbarg, 4904
Staughton Dr., Indianapolis, ind.; R. C.
Olsen, 4040 Adams Court, N., Indianapo-
lis, Ind.

Israel—Chairman to be advised; H. Fischler,
Weizmann last. of Science, Dept. of
Electronics, Box 26, Rehovoth, Israel.

Italy—A. Marino, Via Guido d’Arezzo 14,
Rome, ltaly; G. P. Tarchini, Laboratorio
Ricerche Elettr., Via de Parlamento N.
33, Borgolombardo, Milan, Italy.

Ithaca (1)-—H. L. Heydt, GE Advauced
Elec. Ctr., Tomkins County Airport,
[thaca, N. Y.; M. E. Hollar, Advauced
Electronics Ctr., G.E. Co., Ithaca, N. Y.

Kansas City (6)—F. A. Spies, Bendix Avia-
tion Corp., Box 1159, Kansas Citv 41,
Mo.; K. D. Benedict, 1032 East Alton.
Independence, Mo.

Kitchener-Waterloo (8)—B. S. McConachie,
Rayvtheon Canada, Ltd., 61 Laurel St.,
E., Waterloo, Ont., Canada; \W. J. Grey,
Rayvtheon Cavada, Ltd., Box 8, 400
Phillips St., Waterloo, Ont., Canada.

Las Vegas (7)—J. IL. Jurmain, Edgerton,
Germeshausen, Grier, 300 Wall St., Box
1912, L.as Vegas, Nev.; L.. S. Krever, 617
Twin Lakes Dr., Las Vegas, Nev.

Little Rock (6)—R. V. Anders, 5801 Winda-
mere Dr., Little Rock, Ark.; W. C.
Allsopp, Jr., Ark. Industrial Electric Co.,
5020 Chub Rd., Little Rock, Ark.

London (8)-—T. W. \W. Stewart, 1 Susan
Ave., London, Ont., Canada; R. .
Johnson, 9 Ingleside I’lace, London, Ont.,
Canada.

Long Island (2)—]. W. Kearney, Airborne
Instruments Lab., Walt Whitman Rd.,
Melville, L. L., N. Y.; C. H. Doersam, Jr.,
Instruments for Industry, 101 New South
Rd., Hicksville, L. I., N. Y.

Los Angeles (7)—]. J. Guarrera, 17160
Gresham St., Northridge, Calif.; E. E.
Ingebretsen, 15435 Tupper St., Sepulveda,
Calif.
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Louisville (5)—H. I. Smith, Kentucky
Rural Elec. Co-op Corp., 4515 Bishop
Lane, Louisville 18, Ky.; E. L. Marven,
Sr., 811 Camden Ave., Louisville 15, Ky.

Lubbock (6)—F. A. Spuhler, Texas Tech.
College, Dept. of E.E., Lubbock, Tex.;
E. F. Kilcrease, 2114 38 St., Lubbock,
Tex.

Miami (3)—G. A. Liedholz, 6060 S.\W. 114
St., Miami 56, Fla.; J. R. Haeger, 1240
S. Alhambra Circle, Coral Gables 16, Fla.

Milwaukee (5)—T. H. Houle, 1000 S. 56
St., West Allis 14, Wis.; K. J. Schlager,
1519 N. 118 St., Wauwatosa 13, Wis.

Mobile (3)—C. R. Hicks, 4128 N. Marietta
Dr., Mobile, Ala.; E. G. Schone. Box 4102,
Mobile, Ala.

Montreal (8)—IH. . Schwartz, 5212 King
Edward Ave., Montreal 29, Que., Canada;
A. Breton, Ecole Polytechnique, 2500
Marie Guyard Ave., Montreal 26, Que.,
Canada.

Newfoundland (8)-—Chairman to be ad-
vised; F. A, Mulloy, 85 Calver Ave., St.,
John's Newf., Canada.

New Orleans (6)—G. Allen, 4239 St. Charles
Ave,, Apt. C, New Orleans, 15, La.; N. R.
lLandry, 6079 Louisville St., New Orleans
24, La.

New York (2)—IL. W, PPollack, 300 Lennox
Road, Brooklyn, N. Y.; E. Schutzman,
College of Engrg., New York University,
University IHeights, New York 53, N. Y.

North Carolina (3)—\. E. Lanford, 3260
Nottingham Rd., Winston, Salem, N. C.;
J. 1. Barron, Southern Bell T and T Co.,
Box 240, Charlotte, N. C.

Northern Alberta (9)—-L.. N. Donovan,
24 Birch Dr., Box 136, St. Alberta, Alta.,
Canada.; R. A. Mcl.ean, 9516 69 A\ St.,
Edmonton, Alberta, Canada.

Northern New Jersey (2)—I1. S. Wertg,
[l Parsonage Rd., Short Ihlls, N, J.;
M. E. Levine, Tung-Sol Electric, Inc.,
545 N. Arlington Ave., East Orange, N. |.

Northwest Florida (3)—F. |. Sites, 29-B
Boatner Dr., Eglin Village, Eglin AFB,
Fla.; H. G. Wise, Box 878, Fort Walton
Beach, Fla.

Oklahoma City (6)—L. Black, 1701 N.\V.
35 St., Oklahoma City 18, Okla.; J. M.
Ashworth, 3934 N.W. 34 St., Oklahoma
City 12, Okla.

Omaha-Lincoln (5)—J. A. Rogers, 3815
Marcy St., Omaha 5, Neb.; C. Hyde, 312
Ferguson Hall, Univ. of Neb., Lincoln 8,
Neb.

Orlando (3)—]. R. Matzinger, 1825 White-
hall Dr., Winter Park, Fla.; C. E. Mec-
Ginnis, 1720 Shawnee Trail, Maitland,
Fla,

Ottawa (8)—\W. R. Conway, 2075 \Wood-
crest Rd., Ottawa 1, Ont., Canada; S. G.
Jones, 1910 Haig Dr., Ottawa 1, Ont.,
Canada.

Philadelphia (3)—R. M. Showers, Moore
School of Elec. Engrg., 200 S. 33 St.,
Philadelphia 4, Pa.; P. A. Lathrop, 19
Sweetgum Rd., Levittown, Pa.

Phoenix (7)—I1. R. Hyder, 1iI., 2523 N. 57
St., Phoenix, Ariz.; R, K. Peterson, 2034
W. Rancho Dr., Phoenix 15, Ariz.

Pittsburgh (4)-—R. 1. Van Nice, 112 Dela-
ware Court, Gleushaw, Pa.; R. P. O'Sheq,
Rear 125 Woodvale Ave., Johnstown, Pa.

Portland (7)—M. L. Morgan, 12907 S.W. 62
Ave., Portland 19, Ore.; C. H. Moulton,
1625 S.\WV. 87 Ave., Portland 1, Ore.

Princeton (2)—R. D. Lohman, RCA,

Somerville, N. J.; O. E. Dow, RCA Labs.,
Princeton, N. J.

Quebec (8)—R. M. Vaillancourt, 638 Ave.
Mon Repos, Ste. Foy, Quebec 10, Que.,
Canada; K. A. Laurie, 775 Calixa LaVal-
lee, Apt. 15, Quebec 6, Que., Canada.

Regina (8)—S. K. Smith, ¢/o Saskatchewan
Govt. Tel., 2350 Albert, Regina, Sask.,
Canada; G. H. Beuker, 2901 Athol St.,
Regina, Sask., Canada.

Rio de Janeiro—]J. A. Wiltgen, Caixa Postal
450, Rio de Janeiro, DF, Brazil; C. J.
Chapin, c/o Riggs National Bank, Du-
Pont Circle Branch, 1913 Massachusetts
Ave., N.W,, Washington 6, ). C.

Rochester (1)—]. L. Wheeler, 535 Rondo
l.ane, Webster, N. Y.; D. \W, Healy, Jr.,
Univ. of Rochester, River Campus Sta-
tion, Rochester 20, N. Y.

Rome-Utica (1)—R. A. Zachary, Jr., 11
Arbor Dr., New Hartford, N. Y.; C. J.
Civin, 4 Colonial Dr., New Hartford,
NUY.

Sacramento (7)—A. O. Rohde, 3160 Adams
Rd., Sacrameunto 25, Calif.; J. C. Bissett,
8717 Jounie Way, Fair Oaks, Calif.

St. Louis (6)- -G. E. Barnard, 639 N. 69 St.,
East St. Louis, Hl.; E. A. Kuhlman, 9020
Cardinal Ter., Brentwood 17, Mo.

Salt Lake City (7)—A. \W. Vodak, 2587
Sherwood Dr., Salt Lake City, Utah.;
H. J. Redd, 1771 Severn Dr., Salt Lake
City 17, Utah,

San Antonio-Austin (6)—\\'. L. Donaldson,
129 El Cerrito Circle, San Antonio 12,
Tex.; C. R. Graf, 207 Addax Dr., San
Antonio 1, Tex.

San Diego (7)-—E. \W. Carlson, 3154 Brem-
erton PL, La Jolla, Calif.; A. C. Greceley,
2615 Kim P’l, San Diego 11, Calif.

San Francisco (7)—S. IF. Kaisel, Microwave
Electronics Corp., 4061 “Transport St.,
Palo Alto, Calif.; Acting Secretary: A, T.
Waterman, Jr., Electronics Research
Lab., Stanford University, Stanford, Calif.

Schenectady (1)--1. G. Mihran, G.E. Re-
search Lab., Box 1088, Schencctady,
N. Y.; I. J. Ellert, G.E. Co., Bldg. 37,
Rm. 578, 1 River Rd., Schenectady, N. Y.

Seattle (7)—\W. J. Siddons, 6539 39 St..
N.E., Seattle 15, Wash.; W. L. Green,
7202 N. Mercer Way, Mercer Island,
Wash.

Shreveport (6)—E. J. Culling, 3252 Sarah
St., Bossier City, La.; E. C. Strickland,
2914 Bolch St., Shreveport, La.

South Bend-Mishawaka (5)—H. \W. Vogt-
mann, Bendix Mishawaka Div., 400 S.
Beiger St., Mishawaka, Ind.; N. O. Kindt,
50635 Dresden Dr., South Bend 17, Ind.

South Carolina (3)—J. Taylor, 6417 Wesl-
shore Rd., Columbia, S. C.; J. Bouvy,
4700 Oakwood Rd., Columbia, S. C.

Southern Alberta (8)—R. E. Smith, 1507 20
A St., N.W.,, Calgary, Alta., Canada;
G. E. Parkinson, 735 35 St., N.W,, Cal-
gary, Alta., Canada.

Syracuse (1)--G. F. Platts, 101 Iroquois
lLane, Liverpool, N. Y.; G. M. Kirkpat-
rick, 202 David Dr., N. Syracuse 12, N. Y.

Tokyo—Miyaji Tomota, Yokogawa Elec.
Works, Ltd., 3000 Kichijoji, Musashino-
Shi, Tokyo, Japan; Fumio Minozunwu, 16
Ohara-Machi, Meguro-Ku, Tokyo, Japan.

Toledo (4)—R. B. Williams, Jr., 5945 Sun-
mit St., Sylvania, Ohio; H. R. Holmes,
3557 149 St., Toledo, Ohio.

Toronto (8)—G. T. Quigley, Philips Indus-
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AT TEXAS INSTRUMENTS:

New capabilities in antenna research

WITH THE AID OF SCIENTIFIC-ATLANTA EQUIPMENT

Recently the Apparatus Division of Texas Instru-
ments Incorporated built a new antenna research
laboratory to allow more advanced work on a wide
range of applications. These include radar equip-
ment and systems for airborne early warning,
submarine detection, and airport and airborne
surveillance. Scientific-Atlanta supplied the anten-
na pattern instrumentation consoles and position-
ing equipment which includes the following major
1tems:

a wide range, low noise receiving system (model
402 A ); an antenna pattern recording system (model
APR 20/30); an antenna pattern integrator (model
API-1); and an azimuth over elevation antenna
positioner (model PAE 5).

This instrumentation, along with signal sources
from S through K, bands, a complete line of stand-
ard test equipment, an anechoic chamber, an in-
side test range, and 150 acres of outside test ranges,
gives Texas Instruments one of the most sophisti-
cated antenna test facilities in the country.

R S e o

{

Texas Instruments engineers report that their
Scientific-Atlanta equipment enables them to make
quick, accurate and reliable one-way pattern/gain
measurements, antenna backscatter experiments,
and studies of advanced methods of electronic
scanning, all contributing to missile antenna de-
sign programs and experiments relating to antenna
theory.

e E S - ,_ s — e 0N B e

Antenna positioner installed in Texas Instruments’ anechoic chamber
(microwave darkroom) is one part of the Scientific-Atlanta instrumented
facility.

For more details on the Texas Instruments
fa<;111ty and how Sc1ept1ﬁc-Atlanta can Texas Instruments® installation
design, construct and install an antenna uses a completely equipped
- a Scientific-Atlanta console.
test facility that suits your needs,
pkase write to:

| SCIENTIFIC-ATLANTA, INC.

"
e 2162 Piedmont Road, N.E. Atlanta 9, Georgia Phone: 875-7291

Challenging opportunities for electronic engineers
with five to ten years' circuit design experience.
Please send complete resume to Personnel Manager.
An equal opportunity employer.

/

f

__________..'_____
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BUILT FOR

693

This attenuator handles input powers of
at least 20 watts CW or 10 KW peak
applied to either terminal. Available in
attenuation values from 1 db to 20 db
and covering the frequency range from

C 101500 mec, the Model 693 has these
other

Weinschel Features:

@ Black anodized aluminum body with
cooling fins dissipates heat efficiently,
preserves stability.

e “Type N” stainless steel connectors
giving long service life and excellent
corrosion resistance.

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

® Certificate of calibration showing in-

sertion loss test data with guaranteed
accuracy explicitly stated.

WEINSCHEL

ENGINEERING

——

10503 METROPOLITAN AVENUE
KENSINGTON, MARYLAND
Tel.: 949-0141 (Area Code 301)
TWX: KENS 446
In California: 631 Wilshire Blvd
Santa Manica
TWX: SMON 7185
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Univac Military Operations, St, Paul,
has hired two new engineers to supervise
the electronic design of advanced micro-
miniature aerospace computers.

T. M. Sammis

They are: Theodore M. Sammis,
(SM’61), supervising development engi-
neer, and Walter C. Timm (8'53-A’55-
M’60) principal development engineer,
both former senior group engineers at Mc-
Donnell Aircraft Corp., St. Louis, Mo.

Mr. Sammis supervised the design of
miniature aerospace digital equipment at
McDonnell. He previously was a super-
vising engineer at Hazeltine Electronics
Corp., Little Neck, N. Y.

Before joining McDonnell, Mr. Timm
was on the technical staff of Bell Tele-
phone Laboratories, Whippany, N. J. He
is a member of the American Institute of
Electrical Engineers.

%
<

Joseph D. Schantz ($’33-A’35-SM"44)
has been appointed manager of the ZMAR
program at the eastern operation of Syl-
vania  Electronic
Systems, Waltham,
Mass., a major di-
vision of Sylvania
Electric Products,
Inc.

Since July 1960,
Mr. Schantz has
served as Director
of Engineering at
the division’s Wal-
tham Laboratorics,
which recently
combined with the
Data Systems Operations at Needham,
Mass., to form the eastern operation. Pre-
viously, he served successively as Chief
Electronics Engineer, Assistant Manager
of the avionics division, and finally as
Director of Plans and Programs for Bell
Aircraft Corp., Buffalo, N. Y. Mr.
Schantz also served as a research engineer
with RCA and as manager of the military
projects division of Farnsworth Television
and Radio Corporation.

He received his Bachelor’s degree in
electrical engineering from Gettysburg
College and his Master’s degree from the
University of Michigan.

A\ 2

J. D. ScrANTZ

John D. Smith (M’59) has been ap-
pointed head of the Mechanical Engineer-
ing Department at the Data Systems
Division of Litton Systems, Canoga Park,
Calif.

Mr. Smith was graduated from the Uni-
versity of Denver in 1941 with a B.S. de-
gree in electrical engineering, and from the
University of Southern California in 1955
with an M.S. degree in electrical engineer-
ing.

In the newly-created post Mr. Smith
will be responsible for mechanical engi-
neering for the advanced command and
control systems developed and manufac-
tured by the division. Before joining Litton
systems he was manager of the displays
laboratory at the Hughes Ground Systems
Division, Fullerton.

Mr. Smith is a member of the AIEE.

%%
e

It was recently announced that Dr.
Thomas E. Tice (S'46-A’'50-SM’55-F’61)
has been appointed to the position of Chief
Engineer of the An-
tenna and Micro-
wave Group, at
Motorola Inc., Mil-
itary  Electronics
Division,  Scotts-
dale, Ariz.

Dr. Tice, a na-
tive of Florence,
Ala. was prior to
this appointment
the director of Ohio
State University's
Antenna Labora-
tory, Columbus, Ohio, and was responsible
for research in microwave circuits, wave
propagation, antennas, and electromag-
netic field theory. Concurrently, Dr. Tice
held the rank of Professor, OSU Depart-
ment of Electrical Engineering.

He was a former communications of-
ficer with the U. S. Army Signal Corps
and was responsible for the installation and
maintenance of Army airways communica-
tions equipment and air navigational aids
in North Africa and Arabia.

Dr. Tice served as Editor-in-Chief for
McGraw-Hill’s “Techniques for Airborne
Radome Design” in 1957.

Dr. Tice is a member of Sigma Xi, Tau
Beta Pi, Eta Kappa Nu, and Chi Beta
Phi. He is also a member of the Air Force
Advisory Group on Passive Satellite Com-
munications, the IRE Seventh Region
Student Paper Competition Committee,
and the IRE Phoenix Section Awards
Committee.

T. E. TicE

%
o

Eugene F. Shell (M’51) of Endicott,
N. Y., has been promoted to Assistant Sys-
tems Manager at IBM’s Space Guidance

(Continwed on page 36A4)



A SIGNIFICANT BREAK-THROUGH
IN TRANSISTOR TECHNOLOGY...

ECDC

The Best High-Power, High-Speed Switching
Transistors Ever Developed Provide the Optimum
Combination of Voltage, Power, and Speed

The Sprague ECDC Transistor is the first to combine the optimum
features of the electro-chemical precision-etch techniques and dif-

£ TYPES 2N2099 & 2N2100
X

fused collector techniques in one highly-mechanized process.
The ECDC Transistor meets these 7 conditions for an '‘ideal”
transistor:

These P-N-P Germanium Electro-Chemical,
Diffused-Collector Transistors are espe-
cially designed for core and film memory
driver applications. They feature excel-

1. Very low collector-to-case thermal resistance through the utilization of
high thermal conductivity material as the collector body, resulting in
high power dissipation. to over 400 ma, high frequency response,

and low saturation resistance. The low-height

lent beta linearity from less than 1 ma

2. Thin base width for high radiation resistance and lower storage time. OIS I T e O L e

3. Precision-etched emitter pit permits placement of emitter junction at designers’ needs.
proper resistivity for optimum breakdown voltage and frequency response.
. - ) ) .  TYPES 2N2096 & 2N2097
4. High conductivity surface surrounds emitter pit and close emitter-to-base %I

spacing results in extremely low base resistance. A 5
) Types 2N2096 and 2N2097 are electrically

5. Precision-etched collector provides optimum control of collectcr series BOR i jentical to Types 2N2099 and 2N2100,
rgsistance with attendant low saturation voltage, low storage time, and W respectively, except for their TO-31 Case,
high breakdown voltage. with its threaded stud mounting.

6. Low collector series resistance as a result of the use of high conductivity
material for the mass of the collector area | | For complete information on ECDC Tran-

7.The structure and manufacturing processes are suited for automated ;'s'mf" wrg? .F,)md";' Markeé;"%,segm"'
production equipment with immediate in-process feedback. | fonsisor TAvision, Sprague “TecTric ol

pany, Concord, New Hampshire.

*Trademark of Spragve Electric Co.

SPRAGUE COMPONENTS

‘ A
TRANSISTORS INTERFERENCE FILTERS HIGH TEMPERATURE MAGNET WIRE s p n n G U
CAPACITORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS !

MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES

E MARK ILITY
RESISTORS PULSE-FORMING NETWORKS FUNCTIONAL DIGITAL CIRCUITS ™ OF RELIABIL
MICROCIRCUITS TOROICAL INDUCTORS ELECTRIC WAVE FILTERS

'Sprague’ and '@’ are registered trademarks of the S Etectric Co.
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extending the bounds
of possibility. ..

The ADL-Strong
Arc Imaging Furnace for

CRYSTAL GROWING RESEARCH

The ADL-Strong ARC IMAGING FURNACE is opening new areas
of crystal growing research, well beyond the capabilities of previously
available systems. The non-contaminating and continuous radiant
heat source produces a peak black-body temperature of up to 4000°K.
The Verneuil powder feed system and the boule platform are com-
pletely enclosed, permitting selection of inert, oxidizing or reducing
atmospheres in pressures ranging from ten microns to sixty p.s.i. The
powder feed rate and the vertical and rotational speeds of the growing
boule are all individually adjustable.

Other models of the ADL-Strong Furnace are available for a wide
range of general high-temperature research, solid propellant ignition
studies, and high-temperature mass spectrometry. For complete
technical data and price information, write: RESEARCH EQUIP-
MENT, Arthur D. Little, Inc., 20 Acorn Park, Cambridge 40, Mass.

Arthur 4. Little, Inc.

APPLIED SCIENCE - RESEARCH EQUIPMENT
ENGINEERING - MANAGEMENT CONSULTING
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(Continucd from page 34.1)

Center in Owego.

Mr. Shell joined
IBM in May, 1952
after having served
as an engineer with
the Air Force in a
civilian capacity at
Wright Patterson
Air  Force Base,
Dayton, Ohio.

His IBM as-
signments have
been in design coordination and devel-
opment cngineering in the Owego bomb
navigation programs. He was one of the
original group assigned to manage the ad-
vanced system study in October, 1955
that led to development of the B-70
ASQ-28 Bombing Navigational Missile
Guidance System.

In May, 1958 he was named Manager
of the ASQ-28 Project Office and in Aprii
1960 was appointed Functional Manager of
the ASQ-38 Project Office.

A

E. F. SHELL

%%
o

S. Paul Shackleton (M'31-SM’43), en-
gineering consultant, has joined the staff
of I'T'T Communication Systems, Inc.,
Paramus, N. J.
Since his retirement e oo
from Bell ‘Tele- ; ; )
phone  laborato-
ries, Inc., he has
served as consult-
ant to NSA and the
President’s Com-
mittee on  Scien-
tists and Engineers e
in Washington and »’
to RCA in New
York. He has also  S- P. SHACKLETON

been employed as

assistant to the Director of Researrh at
Maxson Electronics and with [ehigh De-
sign Co., Inc. of Arcs Industries. He is
presently working on worldwide communi-
cation systems under DOD contracts at
ITT Communications Systems, Inc.

.

o

Tom Tracy (M’'55) has been unamed
Marketing Manager of Datamec Cor-
poration, Sunuyvale, Calif.

Mr. Tracy for-
merly was North-
west District Man-
ager of Ampex
Instrumentation
Products, with
headquarters in
Palo Alto. DBefore
joining Ampex in
1959, he was associ-
ated with the in-
strument, transis-
tor and data han-
dling divisions of
Minneapolis-IToneywell for 10 years as a

T. TrAcCY

(Continued on page 40A4)
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now from ADL

THE .
CRYODYNE® |
HELIUM .

a new milestone

Closed-cycle refrigeration at liquid helium temperatures is now available
in proven hardware. Arthur D. Little, Inc. — under the initial sponsorship
of International Business Machines Corporation and continuing sponsor-
ship by the U.S. Army Ordnance Corps through Bell Telephone
Laboratories, Inc. — has extended the development of its patented
Gifford-McMahon cycle to produce the ADL. CRYODYNE HELIUM
REFRIGERATOR. The Refrigerator will provide up to 250 milliwatts
of refrigeration at liquid helium temperatures and will function normally
regardless of physical orientation. A number of units were completed
in 1961 and by December 31st had accumulated, in aggregate, more than
10,000 operating hours. A CRYODYNE Refrigerator on one endurance
test run exceeded 1500 hours of continuous operation without mainte-
nance or control manipulation.

Because of its demonstrated reliability, its compact size and simplicity of
design, the CRYODYNE Refrigerator lends itself to a wide range of
application in cooling superconductive, quantum electronic, and IR
devices. For complete technical data and price information, write:
CRYOGENIC EQUIPMENT, Arthur D. Little, Inc,, 20 Acorn Park,
Cambridge 40, Massachusetts,

Albert Hatch (left) and Dr. Howard McMahon
discuss the results of a test run. Dr. Mc-
Mahon and William E. Gifford, now Pro-
fessor of Mechanical Engineering at The
University of Syracuse, were co-inventors of
the refrigeration cycle used in the CRYO-
DYNE Refrigerator. Albert Hatch is in charge
of engineering development of the Refrig-
erator at ADL.

Avthur D). Little, Inc.

APPLIED SCIENCE - RESEARCH EQUIPMENT
ENGINEERING * MANAGEMENT CONSULTING
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€2 (Arrow points to truck. Compare 42 counter-weight towers—  Enormous variometer coil for

ﬂ°§f" Péntagon Buildings . . -ttwc; iden- I;eltix H‘,’fs,? slize in firs:a photo.) 36 of them like this—carrying  inductance to tune the antenna
cal antenna arrays . . . center towers 8-story Helix House cortains an-

nearly as high as the Empire State tennaycoupling and automatic ;;e%zn:ioonussgsgﬁtir[l:]aalgr;cgs Z{ft,f(';" e alran%e of o 0
Building support the gigantic spider web  de-icing equipment to rid the d 0 matna These VLF very 10w lrequency.
of steel towering a thousand feet up and  immense antenna system of ice. an cor(ect antenpa LI L Ve (elto TATES [
embracing twoe square miles . . . nearly Buried beneath the ground: an- and strain from winds up to  trate the depths of the sea to
an entire peninsula at Cutler, Maine. other 11 million feet of copper 130 knots or ice forming on submerged submarines.
(Arrow indicates comparative size of wire in the radiating system ter- the 64 miles of bronze
Helix House to tower.) minating in the sea water itself. ~antenna.

THIS AMAZING ENGINEERING ACHIEVEMENT RESULTED FROM SUPERB
TEAMWORK BETWEEN THE PRIME CONTRACTOR — CONTINENTAL ELEC-
TRONICS . . . THE UNITED STATES CONGRESS . .. AND THE U.S. NAVY . ..
WORKING TOGETHER IN HARMONY TO STRENGTHEN AND SOLIDIFY NA.
TIONAL DEFENSE. THAT THE U.S. NAVAL RADIO STATION AT CUTLER WAS
COMPLETED IN RECORD TIME, ONE FULL YEAR AHEAB OF SCHEDULE IS ADE-
QUATE TESTIMONY TO THE SMOOTH EFFICIENCY OF THIS COM BINED EFFORT.
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MANUFACTURING
4212 South Buckner Boulevard M Dallas 27, Texas

DESIGNERS AND BUILDERS OF THE WORLD’S
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Huge Helix coil 20 feet in diameter and 40 feet
tall is wound with 3% inch Litz Wire . . . just
one of the scores of huge components that
combine to give this new communication
station maximum power . . . range.. . . reliab-
ility . . . and the special penetration possibil-
ities VLF possesses that no normal high fre-
quency radio provides.

i
‘

.
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Control console and portion of the unique
CEMC Type-125 2,300,000 watt VLF Trans-
mitter that propagates along the curvature
of the earth instead of bouncing off the IONO-
SPHERE: thus eliminating dead communica-
tion areas or skip distances to give this Naval
voice of command greater range and improved
reliability.

o ‘

In one instant 2,000,000 watts will blast the
U. S. Navy's voice of command around the
world. At the control console, during opera-
tion, push-button simplicity provides a new
and highly reliable major element of command
to the U. S. Navy .. . another element of that
might by which the nation promotes the
keeping of the peace.

WORLD'S MIGHTIEST VOICE
OF COMMAND TO HELP KEEP
THE PEACE. OFFERING NEW
RELIABILITY

DEPENDABILITY
MAINTAINABILITY

ONE FULL YEAR AHEAD OF SCHEDULE!

_ EVergreen 1-7161 M SUBSIDIARY OF LING-TEMCO-VOUGHT, INC/Q,,
... MOST POWERFUL 'RABPIO TRANSMITTERS /
: e N

L
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(Continued from page 36A)

THE ¢géz TOUCH .

sales engineer and sales supervisor.

Mr. Tracy was graduated from the
California Institute of Technology with a
Our rokar's “eye” n B.S. degree in Applied Physics.

I { e end view of o CLSOSI

2,
<

The Polytechnic Institute of Brooklyn
announced the appointment of Dr. John G.
Truxal (5'47-:\"48-SM’54-F'59) to a vice-
presidential position. Dr. Truxal, the
former head of the electrical engincering
department since 1957, was named vice-
president for educationa!l development.

Dr. Truxal, a native of Lancaster, Pa.,
received his B.A. degree from Dartmouth
in 1943, a B.S. in electrical enginccr‘ing
from Massachusetts Institute of Technol-
ogy in 1947, and a Doctor of Science
degree from M.L.T. in 1950.

He joined the Polytechnic faculty in
1954 as an associate professor of electrical
engineering after serving with the faculties
at M.LT. and Purdue University.

Dr. Truxal is the author of “Controls
Systems Engineering,” and the co-author
of “Principles of Electronic Instrumenta-
tion.” He is a member of the IRE Editorial
Board, the American Institute of Electrical
Engineers, Phi Beta Kappa, and Tau
Beta Pi.

°,
o

(Continted on page 118-)
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Clairex Photoconductive Cells, like the human
eye, are "windows to the world”’ of control G A L L I u M
system design. Our continvally expanding i

line now includes the 5-1 series of hermeti- [
cally sealed Cadmium Sulphide cells, employ- for technical and
ing a sensitive material formulation that
matches the spectral sensitivity of the human Iaboratory use
eye! These are the first real “electronic eyes”

and thus are particularly useful in applica-
tions involving human vision . . . such aos
Daylight Switches, Photography, and Auto-
ma);icg Brightness Conlrolyin Television ' 99-9°/o

Receivers. Ga

99.99%
99.999%
99.9999%

in telecommunication

in highest
purity

Exported by

LAIREX MEDIMPEX

Budapest, 502 ¢ P.O.B. 34
ORPORATION B ROSHY

% and New Favhines to meer Growing Need:

@ WEST 30 STREET, NEW YORK 1, N. Y & MU 4.0940 e
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Here is MEASURED RELUBILITY!

Ten thousand EL-MENGO high reliability

5‘,",5;',“1'0%2 dipped mica capacitors were put on life test
rvre M2DM at 85°C with 225% of the rated DG voltage

applied-After 26,500,000 actual test unit-
hours no failures of any type occurred.

The accumulated 26.5 x 108 test unit-hours without any failures can be used to calcu-
late many different failure rates depending upon the confidence level desired. However,
we shall explore the meaning of the results at a 909 confidence level.

Assuming no acceleration factor for either temperature or voltage, we have verified
a failure rate of less than 0.01% per 1000 hours. (Actually, there is a temperature effect
and it has been found that, with the DC voltage stress remaining constant, the life de-
creases approximately 50% for every 10°C rise in temperature. There is also a voltage
effect such that, with the temperature stress remaining constant, the life is inversely
proportional to the 8th power of the applied DC voltage.)

Assuming no temperature acceleration factor and assuming the voltage acceleration
exponent is such as to yield an acceleration factor as low as 100, we have nevertheless
verified a failure rate of less than 0.0001%, per 1000 hours.

Assuming no temperature acceleration factor and assuming the voltage acceleration
factor is on the order of 250 (test results are available to confirm this) we have ac-
cumulated sufficient unit-hours to verify a failure rate of less than 0.00004% per 1000
hours!

Note that all the above failure rates are calculated at a 90% confidence level!

Only 1 Failure in 14,336,000 Unit-Hours BRLAAT: S\ 43
for 0.1 MFD Capacitors DIPPED

Life tests have proved that El-Menco Mylar-Paper Dipped Capacitors — tested at CAPACITORS
105°C with rated voltage applied — have yielded a failure rate of only 1 per 1,433,600 MPD
unit-hours for 1.0 MFD. Since the number of unit-hours of these capacitors is in- TYPE

versely proportional to the capacitance, 0.1 MFD El-Menco Mylar-Paper Dipped
Capacitors will yield ONLY 1 FAILURE IN 14,336,000 UNIT-HOURS.

*
MINIMUM LIFE EXPECTANCY FOR 1.0 MFD “* MYLAR-PAPER DIPPED
CAPACITORS AS A FUNCTION OF VOLTAGE & TEMPERATURE

L Ly L1111
w #*THE NUMBER OF UNIT-HOURS 15 INVERSELY
WO PROPORTIONAL TO THE CAPACITY IN MFD 111
63 mhg—
E 5 1 B T
3: 1 R T e 23 et e S
[-4 - A
&= 3 B
g - AA=85°C TEMPERATURE c
- - BB=105"C TEMPERATURE
C€C=125°C TEMPERATURE
1000 10,000 100,000 1,000,000 10,000,000

UNIT-HOURS FOR ONE FAILURE
% Registered Trade Mark of DuPont Co.

Write for Reliability Study and technical brochures.

e ELECTRO MOTIVE MFG CO.; inc.

SR WILLIMANTIC, CONNECTICUT
Dipped Mica » Molded Mica « Silvered Mica Films » Mica Trimmers & Padders
- E ncu Mylar-Paper Dipped * Paper Dipped « Mylar Dipped » Tubular Paper
ARCO ELECTRONICS, INC,, Commuaity Drive, West Coast Manufacturers Contact:
/ ) Great Neck, L. I., New York COLLINS & HYDE CO., 535 Middlefield Road,
ﬂ,,a mw % Exclugive Supplier lo Jobbers and Distributors Palo Alto, California
in the U. S. and Canada 1250 E. Artesia Avenue, Long Beach, California
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For complete technical information, call your
G-E Semiconductor Products District Sales
Manager. Or write Rectifler Components De-
partment, Section 23E62, General Electric Com-
pany, Auburn, New York. In Canada: Canadian
General Electric, 189 Dufferin Street, Toronto,
Ontario. Export: International General Electric,
159 Madison Avenue, New York 16, N. Y.
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ELECTRONICS

PROGRESS IN RECTIFIER COMPONENTS

-~ 100ma

A revolutionary advance
in power semiconductors

REVERSE
CURRENT

REVERSE VOLTAGE ————=

I 1
RATED PRV 1700
1200 v v

AVALANGHE

A NEW 12 AMPERE RECTIFIER WITH PEAK
REVERSE RATING OF 1200 VOLTS, AND A SELF-
PROTECTIVE REVERSE "AVALANCHE™ POWER
DISSIPATION RATING UP T0 3900 WATTS

The most important step forward in rectifier technology since General Electric introduced
the SCR, the ZJ218 Controlied Avalanche Rectifier is the first of a new generation of G-E
power semiconductors which eliminate a fundamental silicon rectifier limitation. Carefully
controlied non-destructive internal avalanche breakdown across the entire junction area
protects the junction surface, eliminates destructive local surface heating that permanently
Impairs or destroys the conventional rectifier's reverse blocking abillity. In effect, ZJ218 has
buiit-in “zener” diode protection, even well beyond 1200 volts. 600, 800, 1000 and 1200 PRV
types are now available ... all with these outstanding features:

@ self-protection againstvoitage transients...dissi-
e pates up to 3900 watts peak power In reverse
AGAINST VOLTAGE TRANSIENTS direction
® new high reliability standards at PRV's up to
PRV LI A3 1200 voits (as well as lower voltages)
@ 25¢C @ protection of other circult components (including
Min. Mox. transformers) from overvolitage through rigidiy
0 spec'd max./min. avalanche characteristics
1200 1500 1930 @ simplified rectifler serles operation in high volit-
1000 1250 1550 age applications . . . eliminates need for shunt
. resistors
800 1000 1290 @ permits continuous operationin avalanche
600 750 1030 breakdown reglon at high voltage . ..unharmed
by hi-pot and megger tests

GENERAL @3 ELECTRIC

PROCEEDINGS OF THE IRE May, 1962 43A



FeProxcube
ight denendent
PeSTSIOF conlFolS
gureen fow

SAUGERTIES, N.Y. The Ferroxcube
LDR (Light Dependent Resistor) is a
cadmium sulphide resistive element
offering a resistance ratio of 25,000 to
1 for a light intensity change from total
darkness to 1400 foot candles. This
interesting device costs as little as 25¢
in production quantities.

The applications of the LDR are
limitless. In addition to the obvious
use as a light switching device, it may
be used as an automatic voltage stabi-
lizer, whereby increasing voltage in-
creases light source which in turn de-
creases the resistance of an LDR. In
the same circuit with suitable fixed re-
sistance values, secondary voltages
can be exactly compensated. The LDR
is also used as a modulator for low fre-
quency audio signals, converting an
interrupted light source into related
electrical characteristics.

LDR units offer a dark value of
10,000 ohms minimum in total dark-
ness, and a light value at 92 foot can-
dles of 75 to 300 ohms. Resistance
response time is better than 20,000
ohms per second as light fades. LDR’s
are available in disc-type or top-hat
configurations with bottom leads. An
Engineering Kit including LDR units

I
.w'“'*
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NEWS

New Products

QAL TR T

These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical

l information.

Burnell Dedicates
I Guillemin Laboratory

Sctence and industry joined in the

[ dedication (Oct. 26, 1961) of Burnell &

Co., Inc.’s, new Guillemin Research Lab-

oratory in Cambridge, Mass. Honoring Dr.

Ernst A. Guillemin, eminent M.I.T. scien-

tist who is also vice president in charge of

rescarch of Burnell & Co., the lab is be-

lieved to be the first facility of its kind de-

| voted exclusively to research in electronic
filters and networks.

|

Above, Dr. Guillemin (center) is shown
in a discussion with Dr. Lan J. Chu
(right), professor of electrical engineering
at M.I.T., and Lewis G. Burnell, exccutive
vice president and director of engineering
of Burnell & Co., who were among the
guests at the dedication. The firm’s main
plant is located at 10 Pelham Parkway,
| Pelham, N. Y.

and complete technical data is avail- |

able for only $10.00.

FERRITES

42 FERROXCUBE

CORPORATION OF AMERICA
SAUGERTIES, NEW YORK

4
=
(1)
x
'S

FERROXCUBE CORPORATION of America
Saugerties, N. Y.

r

i '
) 1
i 1
1 ]
1 ]
' Tam interested in: ;
1 [J Potcores ] Memory cores, :
. Planes and Stacks
1 [J Recording head cores ,
i [ Custom ferrite parts '
: [J Non-linear resistive elements :
| NAME '
1 1]
1 GOMPANY -
. '
1 1
1 1
) ]
) ]

ADDRESS

\ Multi-Speed Reversible
Transmission

With continuous running input, this
transmission, designed by Autotronics,
| Inc., Dept. T., P. O. Box 208, Florissant,
Mo., delivers eight binary ratio output
speeds in both directions plus an electro-
magnetically actuated instant brake. Out-
| put torque is in excess of 45 Ib. in. at each
speed.

With 1800 rpm input, the output speeds
are 360, 180, 90, 45, 22.5, 11.25, 5.625, and
2.8 rpm in both clockwise and counter-
clockwise directions. Speed and/or direc-
tion change takes place within 25 milli-

WHEN WRITING TO ADVERTISERS PLEASE MENTION-—PROCEEDINGS OF THE IRE

Please mention your IRE affiliation.

Size is 3.6” diameter by 7.3” long ex-
cluding shaft extensions. Transmission is
shown in picture with cover removed.

Price dependent upon specifications and
quantity ordered. Contact: Art Lee, Sales
Manager, for additional information.

Photocell Punched
Tape Reader

A high speed unit is the newest addition
to the line of Photocell Punched Tape
Readers, according to an announcement
of Rheem Manufacturing Co., Electronics
Div., 5200 \W. 104th St., Los Angeles,
Calif. The new model, the RR-1000, is
nominally a 1,000 character per second
unit, and features completely transistor-
ized circuits, photovoltaic sensing cells and
rugged two speed motor drives.

This new high speed unit is believed to
be the lowest priced high speed tape reader
currently being marketed. The uni-direc-
tional model is priced at $1,450.00 and the
bi-directional model at $1,590.00.

The standard model includes 2:1 speed
ratio selectable with low level input, and
5, 7, and 8 level tape selection. Qutputs
can be selected for positive or negative
logic and positive or negative voltage level.
The reader is 5} inches high and 19 inches
wide for rack mounting.

For details contact Dr. Wm. Leone at
the firm.

Mechanical Filter

A new low cost mechanical filter for
commercial and amateur communications
equipment is available from Collins Radio
Co., Components Div., . O. Box 1891,
19700 San Joaquin Rd., Newport Beach,
Calif

(Continued on page 40.44)
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Maznifica-ion: 20 times

Old hat

Six months ago this Fairchild transistor was the newest thing
on the market. Now there’s a better one. Made by Fairchild.
Meeting the challenge of your own products is a criterion of
leadership in this fast-moving, fast-changing industry. That’s
why the search to make it R
(1) work better, (2) do more = AR CHIL.D

and (3) cost less—goes on
24-hours a day at Fairchild. SEMICONDUCTOR

ATWRIFIN 7w CAL 8537/ A DIVISION OF FAIRCH! AMERA AND IMSTRL MEN" CORPORATION

FAIRCHILE SEMICOMDUCTOR/ 545 WHISMAN RC., MOUNTAIN YVIEwW, CALIF./YORKSGH RE'A-8151Y




NEWS
New Products

e

Based on innovations in design and
manufacturing, the new 453 kc¢ mechanical
filter will be available at cost reductions of
as much as 35 per cent under the standard
version of the same filter.

The new filter has steep skirted selec-
tivity with a 6 db bandwidth of 2.1 k¢ and
a 60 db bandwidth of 5.3 kc—a shape fac-
tor of just over 2.5 to 1. One of the most
widespread applications of the new filter is
expected to be in single sideband trans-
mitters and receivers.

The filter is packaged in a phenolic case
and is suited for circuit board manufactur-
ing techniques involving dip soldering.
The filter is 2} inches long, and slightly
more than } inch wide and % inch high,
not including mounting studs and termi-
nals.

Production quantities will be available
with 120-day delivery after May, 1962,
Specific application, price and delivery
information can be obtained from the
firm,

Phase Meter For Pulsed
Microwaves

Wiltron Co., 717 Loma Verde Ave.,
Palo Alto, Calif., has developed a phase
meter for pulsed microwave signals.

This new phase measuring capability is
of importance to microwave tube manu-
facturers, radar and communication sys-
tem designers, transmitter designers and
other users of microwave pulsed signals.
It means that for the first time there is an
instrument for measuring the RF phase
characteristics during a pulse and between
suceessive pulses.

The meter takes a ups sample of the
pulsed signal being measured. After cali-
bration, the average phase during this
sample is presented on a direct reading
meter in degrees. The point of sampling
can be progressively moved through a
pulse to achieve a plot of phase for each
portion of the pulse. In addition, the entire
pulse phase pattern can be read out on an
oscilloscope. This permits the observation
of dynamiic phase changes, with a response
time of about 0.2 microsecond.

The Model 305 sells for $2,450.00 and
must be used with one of Wiltron’s Phase
Detectors which are in the range of $950.00
and above. Delivery is 7 wecks.

46A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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VHF Frequency Meter

The LA-70B VIHF Frequency Meter,
designed by Lavoie Laboratories, Inc.,
Morganville, N. J., can measure from 10
ke to 3,000 mc with an accuracy of
0.0001% between 20 mc to 3000 mc. In
addition, it is capable of generating fre-
quencies from zero to 3000 mc. Using an
oven-mounted 1 mc quartz crystal for
frequency control, the instrument has a
stability of 0.001% and resetability of
0.000035%,

It is a direct reading meter, no tempera-
ture correction curves or calibration book
is required, and the instrument operates in
an ambient temperature range of 4°F to
130°F.

Useful for any frequency measurement
task, and particularly mobile radio service,
the instrument is useful in input, oscillator
and intermediate or harmonic frequency
measurements and any frequency en-
countered in VHI receivers. Since any
desired single frequency over the entire
range of zero to 3,000 nic is available as an
active output, alignments of VHE re-
ceivers and other passive elements can also
be performed.

The LA-70B also features: output fre-
quencies of zero to 3000 mc with output
levels in the order of a few tenths of a volt;
internal impedance (as a generator) 3000
ohms; internal impedance (as a frequency
meter) 50 ohms; with power requirements
of 115 v, +10%, 60 cps, 130 watts maxi-
mum during warmup to 105 watts during
operation.

Transformers and
Inductors

Microtran Company, Inc., Valley
Stream, N. Y., has produced several new
lines of products.

Among these are a new line of PICO
miniaturized transformers for miniatur-
ized printed-circuit board applications,
and a new stock line of toroid inductors.

The new PICO series with leads on
0.1” grids is 5/16"X13/32"X15/32" high
and weighs 0.1 ounce. Gold-plated, high-
strength nickel alloy leads permit both
reliable soldered joints and high-density
welded packaging. Epoxy molded con-
struction per MIL-T-27, Grade 5, Class
R, 10,000-hour life. The 20 different items
in the PICO series are available in impe-
dance ratings from 3.2 ohms to 200,000
ohms.

The line of toroid inductors is available
in a wide choice of frequency ranges and
inductances. Types of construction avail-
able are: open frame, plastic dipped,
molded with lugs. The inductors are her-
metically sealed with a standard accuracy
of inductance of +2%,.

Detailed information, specifications,
comprehensive catalogs, pricing, and list of
distributors may be obtained from the

firm.
High Density
Contact Connector
Winchester Electronics, Inc., 19 Wil-
lard Rd., Norwalk, Conn., has announced

a new subminiature high density con-
nector,

Named the SRD series, the connector
is designed for use with instrumentation
employing small modular packages. Ex-
tremely suitable for logic units in com-
putors, and allied applications, the con-
nector, 0.6” square, has center jackscrew
for engagement and disengagement and is
readily adapted for potting.

‘T'he component has 32 contacts; solder
dup and dip solder terminals; pin contact
brass, socket phosphor bronze—gold plated
over silver. Polarization is by pins in place
of contacts. Standard molding is diallyl
phthalate. Contact spacing is 0.094",

(Continued on page 484)
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Crossed-Field Microwave Devices
Editor-in-Chief : E. OKRESS

Editors: G. MOURIER, J. FEINSTEIN,
and E. KETTLEWELL

Assistant Editor for Volume 1:
G. R. FEASTER

Volume 1, 1961, 648 pp., $22.00
Volume 2, 1961. 520 pp., $18.00

Microwave Engineering
By A. F. HARVEY

Late 1962, about 1025 pp.,
approx. $30.00

An Introduction to

Microwave Practice
By P. F. MARINER
1961, 238 pp., $9.00

Microwave Tubes

Proceedings of the International Congress on
Microwave Tubes, Munich, June 1960

Edited by J. WOSNIK
1961. 608 pp., $50.00

Photo-Electronic Image Devices

Proceedings of the Second Symposium,
September 1961, London

Volume 16 of Advances in
Electronics and Electron Physics

Edited by J. D. MCGEE, W. H. WiLCOCK,
and L. MANDEL

Summer, 1962, in preparation

Optimization Techniques
Edited by GEORGE LEITMANN
Summer 1962, abour 475 pp.

Science and Information Theory
Second edition

By LEON BRILLOUIN
January 1962, 351 pp.. $9.00
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The development of science and technology in the past fifty years has been truly
remarkable. Application of the vast new knowledge from science has produced funda-
mental discoveries in clectronics. In turn, the various fields of electronics have con-
tributed new knowledge and instruments without which many advances could not have
been made.

As publishers in the sciences throughout this entire range, we are aware of the
essential role of printed material in the progress of basic and applied research. Among
our new titles are many works of interest to radio and clectronic engineers. Information
on any title will be furnished upon request to our offices or to your technical bookseller.

A selection of important recent books appears below.

A Primer of ALGOL 60
Programming

Auvtomatic Programming Information
Centre Studies in Data Processing No. 2

By E. W. DIJKSTRA
May 1962, 114 pp., $6.00

Ballistic Missile and
Space Electronics

Volume 2 of the Sixth Symposium on
Ballistic Missile and Aerospace
Technology

Edited by C. T. Morrow, L. D. Evry,
and M. R. SMITH

December 1961, 453 pp., $9.00

Energy Conversion for
Space Power
Edited by NATHAN W. SNYDER

Volume 3 of Progress in Astronautics
and Rocketry

1961, 779 pp., $7.25

Space Power Systems
Edited by NATHAN W. SNYDER

Volume 4 of Progress in Astronautics
and Rocketry

1961, 632 pp., $6.00

Guidance and Control
Edited by R. E. ROBERSON and
J. S. FARRIOR

Volume 8 of Progress in Astronautics
and Rocketry

May 1962, in preparation

Semiconductor and Conventional
Strain Gages

A Symposium held under the Auspices of the
Instrument Society of America, January 1961,
in St. Lovis

Edited by MiLLs DEeaN, III
Spring 1962. about 300 pp.

Communications Satellites

Proceedings of a Symposium held in London,
May 1961, Organized by the British
Interplanetary Society

Advisory Editor: L. J. CARTER
April 1962, 212 pp., $7.00

Advances in
Computers
Edited by FrRanz L. ALT

Volume 2, December 1961, 434 pp.,
$14.00

Advances in

Space Science and Technology
Edited by FREDERICK I. OrDWAY, III
Volume 3, 1961, 482 pp., $14.00

Solid State Physics
Advances in Research and Applications

Edited by FREDERICK SEITZ and
Davip TURNBULL

Volume 13, May 1962, about 475 pp.,
approx. $15.00

N
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New York and London
111 Fifth Avenue, New York 3
Berkeley Squore House, London, W. 1
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What is your

Switch Problem™?

Special Needs Solved
by Grayhill

One unit incorporates
a 2 deck, 4 pole,

#36 Series

Concentric Shaft Switch,
#24 Series

Spring Return feature,
and Push-Pull Switch
operated by V3’ shaft.

To Satisfy
a Specific Need

Solved! A customer’s problem with
this hybrid, combining features of several
standard Grayhill switches. Modifications of ’
existing Grayhill switches have solved tricky
packaging and control problems. Common
modifications are: non-standard shafts and
bushings, gold plated current carrying mem-
bers, taper tab terminals, cross shorting ro- ’
tors, external shorting bars, and others. Gray-
hill “design flexibility”, quality, and service
combine to meet your requirements. Send l
your specifications, estimated quantity, and [
delivery requirements for quotation.

Typical Rotary Switches by Grayhill provide:
e Multiple decks e 1 or 2 poles per deck
e Break 1 amp. 115 VAC e Carry 5 amps.
o Low Signal Level Capability
& Meets MIL-S-3786A/4 (SRO4E36B3HP)
& MS16109B

Write for Grayhill Engi-
neering Catalog describing
full line of Grayhill minia-
ture rotary and push button
switches, test clips, binding
posts, push post, transistor
sockets, and other miniature

components.,
Area Code 312, Phone 354-1040

L?ayﬂ/ 505 Hillgrove Avenue

La Grange, illinois

“N. Gineer’’

"PIONEERS

IN MINIATURIZATION

WHEN WRITING TO ADVERTISERS PLEASE
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(Continued from page 46A4)

High Power Pulsed Oscillator

Oscillator, PG-650C, an improved version of the original
model, manufactured by Arenberg Ultrasonic Laboratory, Inc.,
94 Green St., Jamaica Plain 30, Mass., is used as a variable fre-
quency pulse modulated RF source for applications requiring high
power as well as extreme stability. Its chief application has been
in all phases of ultrasonic testing, nuclear magnetic ressnance and
transient analysis.

The standard units provide 0 to 300 v peak to peak pulses into
93 ohms from 5 mc to 90 mc. The pulse length is coatinuously
adjustable from 1} to 20 usec and provision is made for external
or internal triggering from 50 to several thousand cps. Three cali-
brated delay ranges cover 20 to 120, 100 to 1100, and 1000 to
11,000 usec. In addition, fine controls giving a 1% change of the
coarse controls on pulse length, prf and delay are provided.

The pulse length can be reduced to a minimum of } usec and
on special units extended to 50 or 100 usec with a small increase
in the minimum continuously variable range.

The rise time is 0.4 usec or 3
cps, whichever is greater, on
standard units and the fall time
is shorter. Provision can be made
for increasing the rise or shaping
the envelope. The RF pulse is
phase stable with respect to the
trigger and jitter can be held to
0.005 usec. Droop or overshoot is
less than 5%. Because of the
push-pull gated oscillator action,
the total harmonic content is less
than 10% consisting mainly of
the third harmonic and no noise or background is generated be-
tween pulses. RIF leakage is detectable only with great difficulty.

The unit is contained in a shielded aluminum box with a rack
mounting front panel. The output may be taken either from a
balanced or unbalanced shielded U.H.F. receptacle.

The RF tuning is easily adjusted via a wide band spread
vernier dial and read on a straight line chart. The range can be ex-
tended from 300 kc to 150 mc on the standard unit with extra
coils, or from 12 ke to 210 mc on a modified unit.

Other features of the standard unit now are:

(1) Gated output for blanking or intensifying purposes available

during the RF pulse.

(2) Provision for two pulses of the same frequency and amplitude
separated by a variable delay initiated by the same trigger.
A modification will allow these to have different widths.
External modulation of the RF pulses from a gate to allow
any sequence of variable pulse widths and spacings. The ap-
plication is mostly for nuclear magnetic resonance work but
external modulation will allow pulsing up to a 110 kc repeti-
tion rate for accurate measurements of sound velocity.

Variable Pulse Qutput

(3)

(Continued on page 524}
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Patents and the Electronics Company

The basis for Patent Law in the Constitution of the
United States reads: “The Congress shall have power
. . . to promote the progress of science and useful arts,
by securing for limited times to authors and inventors
the exclusive right to their respective writings and dis-
coveries.”

Patents Are Needed!

In the early days of the patent law, individual in-
ventors obtained patents on their inventions and bene-
fited in proportion to their commercial successes. Today
the individual has much less opportunity to work out
successful ventures alone and more often combines
forces with others. At the other extreme is the large
corporation with an elaborate system for exploiting the
inventions of its engineers even to the point of license
pools some of which have been knocked down by ap-

lication of Anti-Trust Laws. With serious difficulties
at both ends of the scale, the small company has come
into its own in patent matters. The small company with
proper handling can reap great rewards from the skill-
ful use of the Patent Laws of this and foreign countries.
Some of these rewards are set forth below:

Worth Patenting?

1. The growth and stability of a small electronics
business depends on many factors such as marketing,
management, financing, but fully as important is its
technical ability. Technical ability means, among other
things, a certain amount of development, This develop-
ment requires good engincers and good ideas. Many
of these good idcas are worth patenting.

Stimulant to Engineers

2. The patenting of new ideas is one of the best
stimulants to more and better ideas. This is really the
heart and core of the intent of the Constitutional provi-
sion for patents and it really works. New products re-
quire new ideas. New ideas flow readily from creative
engineers in the right environment. One of the ways to
help create this environment is to give the enginecer the
recognition that the proper handling and patenting of
his ideas provides. A well integrated and competent
patent department can provide much of this stimulat-
ing environment for the engincer. In a small company
in the electronics field a competent patent engineer/at-
torney can provide this patent department at a nominal
and predictable cost.

Patents Stabilize

3. Patents held by small electronics companies pro-
vide a strong stabilizing influence on the company’s
operations and its standing and recognition in the field.
Patents help establish a field of priority. This estab-
lished field of priority may be most valuable in its im-
plicit warning to competition. This is especially true

of competition from other companies who recognize
the value of patents and ask and give respect for the
fields of priority which they establish. This valuable
aspect of patents grows with the growth of the patent
coverage obtained, but requires the obtaining of good
patents, All this usually takes place, when properly
handled, without patent suits and only with the warn-
ings which are implicit with the issuance of carefully
drawn and apparently valid patents.

Patents Are Assets

4. Patents are property and have asset value. There
is a striking contrast between the company which after
years of operation has no patents and the one which
has gathered many. Many businesses are sold or obtain
financing on asset values greatly augmented by their
patents. Sometimes the patents are themselves sold at
considerable profit. A company which might otherwise
be an empty shell, when provided with a patent folio
can show substantial values. Patents are an equity ac-
cumulated over the years which might otherwise be-
come almost completely lost in the normal course of
business. This assct value alone makes patents an ex-
tremely good business practice. There are other im-
portant ways in which the asset value of patents may
be used. The licensing of patents especially for non-
competitive uses may be a source of considerable reve-
nue. Patents which are not being worked may be sold.
The patent department should be aware of these possi-
bilities and bring them to the attention of management
for decision.

Patents Do Protect

5. Finally, and this section is made the last for good
reason, patents may be used to sue others. The small
company is admittedly at a disadvantage here with re-
spect to the large corporation since patent suits are ex-
pensive. However, with careful management and the
proper attitude with regard to patents, suits are a last
resort. This is a subject with too many implications to
be discussed fully here. It is merely suggested that
patents may be dealt with and many important and
real values realized without resorting to patent suits.
The statement that a patent is only a right to sue,
glosses over the many advantages and values set forth
above, which may be had without even considering
suing others.

A Patent Is Insurance

A patent program may be regarded as an insurance
program; insurance that full value will be received for
contributions to advancement of the electronics art.

Printed through the courtesy of:

Alfred W, Barber Laboratories
32-44 Francis Lewis Blvd.
Flushing 58, N.Y.

Tel. 212-IN 3-3306
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Tradition

of Excellence

RESISTORS
RHEOSTATS - TAP SWITCHES
o VAREABLE TRANSFOIMERS - RELAYS
TANTALUM CAPACITORS « R.F. CHOKES - DIODES

Request Catalog from

OHMITE MANUFACTURING COMPANY
3637 Howard Street, Skokie, Illinois
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IS YOUR COMPANY ON
THE OFFENSE FOR DEFENSE?

SIGNAL is your

infroduction

to the men who control

government’s growing $6.5 billion radio-electronics spending

Never before have our armed forces so badly needed the thinking and
products of the electronics industry. Advertising in SIGNAL, the official
journal of the Armed Forces Communications and Electronics Association,
puts you in touch with almost 11,000 of the most successful men in the
field—every one a prospect for your defense products!

Share in the defense and the profits!
Company membership in the AFCEA,
with SIGNAL as your spokesman, puts
you in touch with government decision-
makers!

SIGNAL serves liaison duty between the
armed forces and industry. It informs
manufacturers about the latest govern-
ment projects and military needs, while
it lets armed forces buyers know what
you have to offer to contribute to our
armed might. SIGNAL coordinates needs
with available products and makes de-
velopments possible.

But SIGNAL is more than just a maga-
zine. It's part of an over-all plan!

A concerted offensive to let the govern-
ment. which has great faith in industry
and the private individual producer,
know exactly what’s available to launch
its far-sighted plans. Part of this offen-
sive is the giant AFCEA National Con-
vention and Exhibit (to be held this year
in Washington, D.C., June 12-14) IHecre,
you can show what you have to contribute
dircetly to the important buyers. Your
sales team mcets fellow manufacturers
and military purchasers and keeps “on
top” of current government needs and
market news.

Besides advertising in SIGNAL which
affords year-round exposure by focusing
your firm and products directly on the
proper market . . . besides participation
in the huge AFCEA National Conven-
tion and Exhibit . . . the over-all plan of
company membership in the AFCEA
gives your firm a highly influential organ-
1zation’s experience and preslige to draw
upon.

As a member, you join some 175 group
members who fecl the chances of win-
ning million dollar contracts are worth
the relatively low investment of time and
money. On a local basis, you organize
your team (9 of your top men with you
as manager and team captain), attend

52A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

monthly chapter meetings and dinners,
meet defense buyers, procurement agents
and sub-contractors. Like the other 59
local chapters of the AFCEA, your team
gets to know the “right” people.

In effect, company membership in the
AFCEA is a “three-barrelled” offensive
aimed at putting your company in the
“elite” group of government contractors
—the group that, for example in 1957, for
less than $8,000 (for the full AFCEA
plan) made an amazing total of 459.7 mil-
lion dollars!

This “three-barrelled” offensive consists
of

(1) Concentrated advertising coverage in
SIGNAL, the official publication of
the AFCEA;

(2) Group membership in the AFCEA,
a select organization specializing in
all aspects of production and sales in
our growing communications and
electronics industry; and

fubg

(3) Attending AFCEA chapter mectings,
dinners and a big annual exposition
for publicizing your firm and display-

ing your products.

If you're in the field of communications
and electronics . . . and want prestige, con-
.. let SIGNAL put
vour company on the offense for defense!
Call or write for more details—now!

tacts and exposure .

Wm. C. Copp & Associates

72 West 465th Street,
New York 36, New York
MUrray Hill 2-6606 £/
Boston + Chicago -
Minneapolis - Los
Angeles + San Francisco

ONICATIgY g
o ot

. NEWS
New Products

These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

(Continued from page 48A)

(4) Provision for use as a pulsed amplifier
in order to use an external C\W source
of greater frequency stability than is
possible with a gated single stage oscil-
lator. This mode can be extended to
several gated stages of amplification.

(5) Operation as a CW oscillator of 10 to
20 watts output in the standard fre-
quency range.

Connectors

Automatic Metal Products Corp., 314-
323 Berry St., Brooklyn 11, N. Y., an-
nounces the development of five new series
of micro-miniature
connectors. ‘These
new serics are as
follows: T MM
(Threaded) 50 chm;
TMDM  (Threaded)
75 ohm; MMP
(Push On) 50 ohm;
MMP (Push On)
75 ohm and, TPS
(Bayonet) 50 ohm.

Instyleand con-
figuration,  these
connectors closely
parallel the present
sub-miniature connectors as shown in
the firm’s brochure #sub min-1-660-5M.
They have improved electrical and en-
vironmental characteristics, and are recom-
mended for the most severe applications
at frequencies up to “X” band.

Standard cable clamping in all of these
series is \Wedge-Lock/Captive Contact.
Optional cable clampings are Wedge-
Crimp/Captive Contact, or an external
crimp type clamp. These cable clamping
techniques are said to cut assembly time
as much as 709 over previous methods.
As an optional extra, neoprene or silastic
strain relief boots in either black or stand-
ard RETMA colors may be supplied.

All connectors have Teflon insulation.
They may however, be supplied with al-
ternate insulation materials for special ap-
plications such as radiation resistance, etc.

In the Threaded and Push-on series.
plug members contain the female contact
and jack members contain the male con-
tact. In the Bayonet series, contacts are
reversed. Optional polarization of all of
these connectors may be obtained by re-
versing the male and female contacts.
Additional polarization may be obtained
by reversing hoth the contacts and insula-
tors. (By utilizing the various polarization
methods, three connectors may be placed
side by side on a panel without the chance
of accidental mismating.)

(Continued on page 544)

Use your
IRE DIRECTORY!
It's valuable!
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RFI ANALYSIS & PREDICTION
BY COMPUTER!

Any equipments or components you are producing
for missile weapons systems can be analyzed for
Radio Frequency Interference by Capehart’s
INTERDICT* Group. Under our analysis procedures,
RFI is computer-predicted on finished products,
prototypes, or preliminary designs. Every item of
electronic equipment which produces radiated or
conducted RF signals is considered a transmitter,
and every electronic equipment which is subject to
malfunction as a result of exposure to conducted or

radiated spurious signals is considered a receiver.

We will make specific recommendations and provide
design changes to bring your equipment within the
RFI specifications or inform you if it is already
within standards. Capehart’s INTERDICT Group per-
forms this same service for any other type of instal-
lation, site or system where RFI may be a potential
problem. Our approach in RFI diagnosis of over-all
operational requirements utilizing computer pro-
gramming has been proven on a number of elec-
tronic equipments, missile systems and military sites

including Cape Canaveral and Vandenberg AFB.

% Interference Detection and Interdiction by Countermeasures Team

COMPLIANCE WITH CURRENT MIL SPECS: MIL-1-26600 ® MIL-I-6051 ® MIL-1-6181D

Engineers interested in joining Capehart’s INTERDICT Group, or in other
opportunities at Capehart, are invited to contact our Professional Recruiter,

at the address below.

A 4

INTERDICT GROUP, Dept.

CORPORATION

I, CAPEHART CORPORATION

87-46 123rd Street, Richmond Hill 18, New York * Hlckory 1-4400

PROCEEDINGS OF THE IRE May, 1962
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from
2.6GC
to 40GC
...broadest
line of
waveguide
test
equipment isolators

B All of your ferrite test equipment isolator needs are available in stock — com-
petitively priced — from Ferrotec. In 8 waveguide sizes from 2.6GC to 40GC.
Unique design provides rugged mechanical construction and a high degree of
magnetic stability. New developments include coaxial test equipment isolators with
octave bandwidth coverage in 3 units, from 1GC to 8GC.

Shown: x-band isolator Write for Data Sheet
Frequency Insertion
Range Waveguide  Isofation Loss VSWR Model .

M Size Min.db  Max. db Max. No. Price
2600- 3950 RG-48/U 20 1.0 1.20 1-151L $340
3950- 5850 RG-49/U 25 1.0 1.15 1-152L $240
5850- 8200 RG-50/U 30 1.0 1.15 1-153L $220
7050-10000 RG-51/U 30 1.0 1.15 1-154L $195
8200-12400 RG-52/U 30 1.0 115 1-155L $190

12400-18000 RG-91/U 30 1.2 1.15 I-156L $260
18000-26500 RG-53/U 25 1.5 1.15 1-157L $280
26500-40000 RG-96/U 20 2.0 1.15 1-158L $320

FERROTEC INC.

217 CALIFORNIA STREET « NEWTON 58, MASS.
DEcatur 2-7600
Design . Development « Production of microwave ferrite components

[, NEWS
New Products

These manufacturers have invited PROCEEDINGS
| readers to write for literature and further technical
information. Please mention your IRE affiliation.

(Continued from page 52A)

Transformers and Chokes

I
*
",

A new stock line of high current recti-
tier transformers and chokes with ratings
from 9 to 56 volts at 1 to 200 amperes is
now available from Signal Transformer
Co,, 1661 Mcbhonald Ave., Brooklyn 30,
N. Y. Primarily designed for low voltage,
high current applicatious, these items find
extensive use in power supplies for tran-
sistor circuits, computers, magnets, battery
charging and electro-plating. Units can be
obtained for 50 or 60 cps operation in both
open frame and encapsulated types. Avail-
able for immediate shipment from the
firm.,

Solid State
Temperature Reference

A rack-mounted version of the Thermo-
Ref solid-state temperature reference is
now available from Genistron, Inc., 2301
Federal Ave., Los Angeles 64, Calif., from
allapplications requiring close temperature
measurement tolerances and field rugged-
ness with laboratory accuracy.

Two 40-channel conliguration of the
Genistron unit provides a choice of junc-
tion materials—chromel-alumel in the
Thermo-Ref Model 4010 and copper-
constantan in the Model 4020, and other
materials as specified.

Reference temperatureis 212°F (100°C)
with a special scale, visual calibrator, indi-
cating meter for voltage check point. Junc-
tion uniformity and temperature stability
are both +.2°F over the standard operat-
ing range of —20°F to +150°F which
allows laboratory accuracy in typical ap-
plications. Power requirements are 10
watts maximumat 115V, 60 cps with nom-
inal 15-minute warmup. TC channel to
channel isolation is in excess of 50 meg-
ohms. Custom modifications can be sup-
plied to meet specific requirements. The
Thermo-Ref meets applicable military en-
vironmental specifications. Designed for

(Continued on page 564)
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MUMETAL

IS THE ANSWER TO YOUR
MAGNETIC SHIELDING PROBLEMS

Instant relief to interference caused by extra-
neous magnetic fields is the net result of shields
made of Allegheny Ludlum’s Mumetal. These
shields protect components against stray exter-
nal fields or prevent neighboring parts from
being affected by a field-generating component
inside the shield. In electronics, Mumetal and
shielding are practically synonymous terms.

To develop its optimum shielding properties,
Mumetal must be properly annealed in a pure,
dry, high temperature hydrogen atmosphere
after fabrication. When properly annealed,
Mumetal has extremely high permeability and
is capable of attenuating stray fields to negli-
gible proportions.

In general, high permeability, shielding ex-
cellence and strain sensitivity go hand in hand.
In the optimum condition, Mumetal is rela-
tively soft. Shields in this condition should be

ALLEGHENY LuDLUM (H

handled with care in order to preserve optimum
shielding efficiency.

In many applications, fabricating or field
conditions are encountered which make it im-
possible to avoid straining the material after
the high temperature hydrogen anneal. Even
when strained, Mumetal shields remain ex-
tremely effective.

The inherent ductility of Mumetal offers fab-
ricating advantages in forming, drawing, and
spinning operations.

For all your shielding requirements, insist on
Allegheny Ludlum Mumetal. And for more in-
formation, ask for a copy of EM12, a 20 page
technical Blue Sheet describing Mumetal, its
properties, annealing details, etc. Write
Allegheny Ludlum Steel Corporation,
Oliver Bldg., Pittsburgh 22, Pa., Address
Dept. IRE-5

4

®
ﬂ PIONEERING on the Horizons of Steel a106
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BINDING POSTS AND PLUGS

Miniature binding pasts, plates and plugs are
available in additian ta the regular line af
standard size units. The plates, plugs, and in-
sulated binding pasts are available in black
arred. The plugs and plates are alsa available
in law lass mica filled phenalic.

JAMES MILLEN MFG. CO,, INC.

MALDEN

56A

PUTS THE BEST IN
CREATIVE ELECTRONICS

INTO YOUR HANDS

28 pages of professional elec-
tronic equipment in kit and wired
form—for Lab . . .Line. . . Home

EICO, 3300 N. 8lvd., L.I.C. 1, N. Y, IRE-5 ¢
Send free 32-page catalog & dealer's name. |

] Send new 36-page Guidebook to HI-FI for ]
which | enclose 25¢ for postage & handling 1

Name — |
Address ; !
City Zone ___ State '

3300 N. Bivd,, L.I.C, 1, N, Y.
Export Dept., Roburn Agencies
431 Greenwich St., N.Y. 13. N. Y,

MASSACHUSETTS
l NEWS / rang 166 10 320 el s an ble as ¢
3
New Products self ed rack-mounte nwhq\\n
/ R(LE or as iplifier only. Modei ONN-S
160.7 The rack nionnted units eanloy
These manufacturers have iavited PROCEEDINGS solid state regulatee power sapply. Pric

teaders to write for literature and further technical
information. Please mention yaur IRE affiliation.

t '
standard 19-inch rack the unit
s It hes deep

I'ypical usage includes rack-mounted
I'hermo-Ref models as an integral com
ponent of temperature monitor sysieins in
missi e test stand oper ns, and other

pplications when temperature accuracy is
mportant

Ior additional inforriation, contae: the

ountt

n

Octave Amplifiers

\ new scries of packaged octave ampl
tiers is now available from LEL. Inc., 75
Akror St., Cepiague. N Y. These bown
noise. broadband RE amplificrs cover a
range of [requencies from 10 me 1o 640 ¢

e
' ;
L N Rt

- 2ee =
ol

I'he Model OMP-3-160 has a gain of
30 dl minimum 0.5 db ripple and
linear output of greater than 1 volt over th
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and delivery upon request
\verage noise reis O (f

Miniature Preamplifier

Quanta Dyne, PP.Q. Box 232, Mei
Park, Calif., has introduced its Model O-6°
minature amplifier. This rugecdizec, ultra
sensitive, low-noise. sclid-state preampl
1er can be used for original equipmnents o
test hench. Tneluded cmong its many uses
are microwave crvseal boosting anel video
preamplification

The 0-63 provides nomina:ly 50 db
gain over the bandwideh of 30 ¢ps 1o 100
ke and 40 dib gain over the bandwidth of
10 cps to 6W0 ke, measared with typicat
input impedance of 7 kohms, output im
pedance of 4 kohms, source impedance
of 1 kohni, and loed impedance of 1

May, 1962



MICRO-MESH SIEVES DETERMINE

PARTICLE SIZE DISTRIBUTION - Accurately

Set of Buckbee Mears Co.
Micro-mesh sieves,
standard sizes from 20

to 90 microns. Smaller
sizes to order. Background:
Enlarged evaporation mask
for Mesa transistor.

Buckbee Mears research in subminiature
mesh has solved many problems for the
industry. A few current items are—

EVAPORATION MASKS—Mesa Transistors
SHADOW MASKS—Color TV

STORAGE MESH—Radar Tubes
CALIBRATED DIALS—Test Equipment

Anything that can be drawn can be repro-
duced. Send us your problems

SETS FROM
20 TO 90
MICRONS

The accurate measurement of
particle size distribution of
cracking catalyst has become
practical. Buckbee Mears has
developed screen sets which
have been thoroughly tested
as reported on by Ketjen N. V.
Amsterdam*, and ASTME*.
One comment ‘'micro-mesh
sieve method produces data
with great accuracy and repro-
ducibility.”” Ancther ‘‘the
sieves made by Buckbee
Mears Company appear espe-
cially attractive.”

According to these papers,
previous methods had dis-
advantages and results by
different methods varied con-
siderably. Now BMC sieves are
recommended as a primary
standard for testing size dis-
tribution of dry materials
(cracking catalyst).

*Copies of these papers will be sent

on request also complete sieve
information.

buckbee mears

245 EAST SIXTH STREET . ST. PAUL 1, MINNESOTA

PROCEEDINGS OF THE IRE Moy, 1962
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Now, Plan Your COMPLETE Electronics Package
with Chassis-Trak of Indianapolis

For Space-Age Electronics Packaging, you can get . ..

® slides ® chassis ® panels ® cable retractors ® cabinets ® handles

® and related hardware from Chassis-Trak of Indianapolis

From the Light-Duty C-300 slide. ..
exceptionally compact, measuring
only 1.687” in height and .352" in
width and supporting loads up to 50
pounds . . . all the way up to Heavy-
Duty Slides which support hundreds
of pounds, you can find the right
slide, tailored to your application . . ,
whether it’s military or industrial,
standard or custom.

Chassis-Trak engineers will be
glad to furnish recommendations to

A Package for Every Major Missile Project from . .,
525 South Webhster Ave., Indianapolis, Indiana

58A

meet your special problems . . , with~
out cost or obligation, of course,
Write today for engineering data
sheets.

A
chassis 1
Jrak
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. NEWS
New Products

These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

(Continucd from page 56A4)

megohm (high input impedance module
to work in conjunction with the ampli-
fier is also available).

The noise of the Q-63 is nominally 3
microvolts, measured with a source im-
pedance of 1 kohm and a load impedance
of approximately 6 K.

Mechanical specifications list the size
at "X $"X2" less the BNC 1094/U con-
nectors, and the weight at 2 oz.

The external power supply require-
ments of 9 volts at approximately 3 ma
may be met by a Quanta Dyne miniature
battery pack, Model Q-630.

Ferrite Isolator

A new ferrite isolator is now being
manufactured by Instrument Systems
Corp., Microwave Div., 129-07 18th Ave.,
College Point 56, N. Y.

Model 3005-1 is an X Band, medium
power waveguide isolator, operating on the
Faraday rotation principle, having sub-
stantial isolation characteristics coupled
with minimum insertion loss.

In normal applications, it is placed be-
tween the microwave source and its trans-
niission line to improve the stability and
reliability of the generator. The non-
reciprocal characteristic prevents imped-
ance variations, due to long line effects and
load mismatches, from appearing at the
source, thus providing broad band opera-
tion in addition to the elimination of fre-
quency pulling.

Constructed of aluminum, the isolator
operates into a 3:1 VSWR mismatched
load. The device has been qualified under
applicable government specifications for
Naval and Air Force environments. Cost
per unit is $210.

More information on isolators and
microwave ferrite components of all kinds
may be obtained by writing to Manager,
Microwave Division, at the firm,

AC Power Supply

A portable ac power supply that pro-
vides an adjustable output voltage from 1
to 140 volts has been developed by Indus-
trial Timer Corp., 1407 McCarter High-
way, Newark 4, N. J., for a wide variety

(Continned on page 60A4)
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MICROWAVE SWEEP GENERATORS

Still the industry’s most advanced oscil-
lators. Series 620 single band models
and Model 605 use convenient plug-in
generator heads covering 1-26.5 kmc.
Models 6001B-6004C provide 1 watt
output, electronically swept or stable
single frequency, 1-12 kmc.

Features include built-in leveler and
narrow band symmetrical sweep, ad-
justable frequency markers, and Quick
Look readout. Drift, less than *.02%
per hour; residual FM, less than
*+.0025% peak.

These units save valuable engineer-
ing time by providing constant RF
power input to microwave tubes and
other components under test. With
constant input, variations in output in-
dicate directly component transfer
characteristics. Microwave properties
are examined over continuous spec-
trum, assuring accuracy during broad-or
narrow band testing. Prices: Model 620
series, $2,890-3,340; Model 605, $1,750;
Generator Heads, $1,500-1,990; Model
6001B-6004C, $7,250-8,690.

MICROWAVE LEVELERS

Ideal instruments for maintaining con-
stant power output (*1 db) with long
term stability. CW or square wave mod-
ulation. Fast response, very high gain
assure flat RF output from BWO'’s. Also
available: Model 700 leveler amplifier,
which may be used with external RF
components. Prices: Microwave Level-
ers, $875-990; Model 700, $575.

PROCEEDINGS OF THE IRE May, 1962

MICROWAVE AMPLIFIERS

Alfred manufactures microwave ampli-
fiers for virtually every requirement —
general purpose, medium power, high
gain, and low to medium noise figure.
All models feature low spurious modu-
lation and stable operation. General
purpose amplifiers provide 30 db gain
and 10 mw power output with 25 db
noise figure. Medium power models
offer power up to 10 watts. High power
amplifiers provide up to 1 Kw pulse
power. Low noise amplifiers provide
noise figure from 6 to 15 db at frequen-
cies from .5 to 12 kmc.

In addition to standard amplifiers,
Alfred offers periodic or permanent
magnet focused amplifiers where light
weight and low input power is required
as well as amplifiers designed specifi-
cally for phase modulation. Prices:
General purpose amplifiers, $1,490-
1,690; Medium power amplifiers,
$1,550-3,590; Low noise amplifiers,
$3,150-4,990.

POWER SUPPLIES
Alfred furnishes four basic types of
power supplies. Model 250 Traveling

Wave Tube Supply operates low and
moderate power traveling wave ampli-

Leveler. This combination electronically
sweeps frequency linearly with respect
- to time while maintaining RF pewer vir-
_ tually constant across the band.

fier and oscillator tubes. This instrument
provides all normal sources — helix,
collector, four separate anodes, grid,
heater, solenoid and blower—from one
compact unit.

Microwave Power Supplies Model
252, with the unregulated and regulated
solenoid supplies Model 253 and 254,
operate all presently known low and
medium noise figure TW tubes. Model
252 furnishes electrode and heater
power for permanent magnet focused
TW tubes. Electromagnet focused TW
tubes require in addition either Model
253 or 254 solenoid supply. Alfred’s
Sweeping Power Supplies serve as
general purpose sources for either elec-
tronically swept or fixed frequency op-
eration of voltage tuned magnetrons,
BWO’s and similar microwave tubes.
Alfred’s floating high voltage supplies
provide extremely stable and highly
regulated DC voltages, featuring wide
voltage and current ranges, very small
ripple and accurate voltage adjustment.
Prices: Model 250, $1,990; Models 252,
$890; 253, $300; 254, $400; Sweeping
Power Supplies, $1,650-1,690; High
Voltage Supplies, $690-1,090.

Free catalog available. Write to:

ALERED ELECTRONICS

3176 Porter Drive ® Palo Alto, California
Phone: DAvenport 6-6496
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ELECTRONIC

AND ELECTRICAL

COMPONENTS

| HAVING AXIAL LEADS

(such as capacitors, diodes,
fuses and resistors)

ORGANICALLY
FINISHED

at rates of up to

12,000

Model HD-3

Completely
automatic

REMOTE
MASKING
SPRAY
COATER

Applies a solvent and abrasion-
resistant clear coaling that protecls
color coding and labeling or a light-
tight seat for silicon diedes. Coating is
confined to desired arsa while racks,

loaded with
tiodes move
y> continuously

" ihrough spray
station. The diodes,
while in the racks, are

Spun so as to assure an
even coating and remain in
the racks for hoth spraying and haking
operations.

M Model PR-1

POWDERED RESIN
COATING MACHINE

Automatic Feed and Control
Adjustable Speed.

*
CM Medel TL-1
AUTOMATIC TRAY
LOADING MACHINE

*

%X\GR Model ML-1

AZINE-LOADER
*

Send for literature.

CONFORMING
MATRIX
GORP.

899 NEW YORK
AVENUVE

60A
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WHEN WRITING

These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

(Continned from page 584)

of applications in both laboratory and
production installations.

Called Model VVS, the unit is basically
a package comprising a variable trans-
former capable of controlling loads up to 5
amperes, voltmeter, input line and output
receptacle. Model V'VS features a large
voltmeter showing the output voltage,
which is adjusted with a knob on the front
of the unit.

The portable unit is self-contained,
with a carrying handle, heavy duty line
cord and plug, and a convenient two-
prong build-in receptacle for output volt-
age.

Applications for Model VVS are nu-

T GREIBACH |
Y e ‘ I

merous, including kboratory testing and
production control

List price of the Model VVS is $55.00,
subject to Industrial Timer’s standard
quantity discount schedule.

Solid State
Frequency Multiplier

A high efficiency, passive solid state fre-
quency multiplier was exhibited at the
IRE show by Microwave Associates, Inc.,
Burlington, Mass.

The MA-8028 multiplier can be driven
with 3 watts CW power at about 36 1040
me and will deliver 200 mw at the 32nd
harmonic in the L-band range. The band-
width is 1.25%.

Three stages, featuring a compact
lumped-circuit design, are incorporated in
this multiplier, two of which are quad-
ruplers and the third stage a doubler. A
total of 5 varactors are used. No external
bias is required.

(Continued on page 644)

UNPARALLELED EXCELLENCE

1
-

i
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PRECISION
METERS

' No empty claim this. Thousands of users
throughout the world will attest to this fact—
GREIBACH PRECISION METERS ARE THE

FINEST, MOST ACCURATE AND DURABLE
} METERS AVAILABLE—AT ANY PRICE.

Up to 40 Ranges in a Single
Meter 0.2uA up,
Voltmeters up to 5QM/V

W

L) ;
No Parallax—Impervious to
Repeated Shock

[
Minutely Accurate
(Better than 0.025%)

®
i Permanent Calibration

IR

[
I
|
]

o
125,000,000%
Overload Protection

RGN TR

NEW Super-sensitive
True RMS Meter

TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Why? Guild-quality craftsmanship combined
with the unique Greibach Frictionless Bifilar
suspended coil movement to achieve a degree
of stability, accuracy and dependability
unattainable by any other design.

Prove the validity of our claim by working with
a Greibach meter—or if this is not immediately
convenient—ask any qualified person who

has ever used a Greibach instrument.

We offer complete technical details and an
almost infinite number of models and ranges
in a beautifully illustrated, 20-page catalog.
Send for your copy today!

GREIBACH INSTRUMENTS CORPORATION

315 NORTH AVENUE, NEW ROCHELLE, N. V.

PHONE: MEW ROCHELLE 3-7800
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probably the purest metal ever produced by man . . .

A curious metal is gallium. It melts in your hand, but doesn’t
boil until 1,983°C. Like water, but unlike most elements, it
expands when solidified. Gallium exists in nature, particu-
larly in aluminous ores of the bauxite type. But because of
low concentration, it is not economical to process these ores
for gallium content alone. Discovered in 1875, this rare
metal only recently has shown commercial promise.
Gallium is extremely anisotropic. The variation in electri-
cal resistivity is thought to be greater than for any other
known metal. Gallium is widely used in semiconductor de-
vices such as tunnel diodes, high-speed switches and micro-
wave diodes. Gallium alloys readily with most metals, which
leads to applications as cathodes in specialized vapor-arc
lamps, in dental alloys, as low-resistance contact electrodes.
Gallium is used as a sealant for glass joints in laboratory
equipment, particularly mass spectrometers and vacuum
equipment. It shows promise as a heat transfer medium in
nuclear reactors. It is added in smail amounts to certain
selenium rectifiers because it emits electrons at fairly low

PROCEEDINGS OF THE IRE Moy, 1962

GALLIUM

"ALOA

temperatures. It is being evaluated as thermionic valve
cathodes for the same reason.

Today Alcoa produces three grades: 99.99 per cent pure,
99.999 per cent pure and 99.9999 per cent pure {Ga-4,
Ga-35, Ga-6)—probably the purest metal ever produced by
man. Alcoa’s spectrographic and electronic techniques are
the most rigorous and highly developed in the industry.

Are you interested in gallium applications—tried or un-
tried? Our research and development people are available
for discussion. Please write Aluminum Company of Amer-
ica, 972-E Alcoa Building, Pittsburgh 19, Pa.

For exciting drama watch ‘‘Alcoa Presents”
every Tuesday evening—ABC-TV

ALCOA CHEMICALS

ALUMINUM COMPANY OF AMERICA




29 Fields of Special Interest-

The 29 Professional Groups are

listed below, together with a brief definition of each, the name of

t

Aerospace and Navigational
Electronics
Annual fee: $3.

The application of electronics to opera-
tion and traffic control of aircraft and
to navigation of all craft.

Mr, George M. Kirkpatrick, Chair-
man, General Electric Co., Syra-
cuse, N.Y.

42 Tran%achons, *9, Vol. 1. No. 3; Vol. 2,
No, 1-3; No. 1, 2, Vol. §, "No. 2, 3.
4Vol6,NolZ,4Vol7N01234
Vol. 8, No. 1,2, 3, 4

Antennas and Propagation
Annual fee: $6.

Technical advances in antennas and
wave propagation theory and the utili-
zation of techniques or products of this
field.

Dr. Harry Fine, Chairman, Applied
Pxopagactlon Branch FCC, Washing-
ton, D.C.

Transactions, *Vol. AP-2, No. 2; AP,
No4AP5 No. 1-4; AP6.N012.34
AP7,N01234AP8,1\012 4,5, 6;
AP9,No.1,2,3,4,5,6.

Audio
Annual fee: $2.

Technology of communication at audio
frequencies and of the audio portion of
radio frequem‘y systems, ncluding
acoustic terminations, recording and
reproduction.

Dr. Robert W. Benson, Chairman,

Elec. Eng. Dept., Vanderbilt Uni-

versity, Nashville 5, Tenn,
61 Transactlons, *Vol, AU-1, No. 6; *Vol.
AU-2, No. 4; Vol. AU-3, No. 1, 3, 5 Vol.
AU4 No. 1,56 Vol AUS No.l 2, 3 4,

AU6 345,6.AU7 o.l,

2.3 4, .6 AU8 No.l 2,3, 4,5 6; AU-9,
No.'1,2, 3, 4, 5.

—‘T"

Automatic Control
Annual fee: $3.
The theory and application of auto-

matic control techniques including
feedback control systems.

Mr. John M. Salzer, Chairman, 909
Berkeley St, Santa Monica, Calif.

16 Transactions, PGAC-3-4-5-6, AC-4, No. 1,
23ACJ,N0124AC-6N0123

Bio-Medical Electronics
Annual fee: $3.

The use of electronic theory and tech-
niques in problems of medicine and
biology.
Mr. George N, Webb, Chairman,
Dept. of Med. Biophysical Dlv..
Johns Hopkins Hospital, Baltimore

23 Transactions, 8, 9, 11; ME-6, No. 1, 3. 4;
ME-7, No. 2, 3, 4; BME'8, No. 2, 3, 4.

Broadcast & Television

Receivers
Annual fee: $4.

The design and manufacture of broad-
cast and television receivers and com-
ponents and activities related thereto.

Mr. John F. Bell, Chairman, Zenith
Radio Corp., 6001 W, Dickens Ave,,
Chicago 39, IIl.

30 Transactions, *7, 8; BTR-1, No. 1-4,
BTR-2, No. 1-2-3; BTR-S, No. 1.2; BTR4
No. 2, 3-4; BTR-5, No. 1, 2; BTR-6, No. 1,
2, 3; BTR.7, No. 1,2 3.

Broadcasting
Annual fee: $2.
Broadcast transmission systems engi-

m'ermq mcluding the design and utili-
zation of broadcast equipment.

Mr. Raymond F, Guy, Chairman,
264 Franklin St., Haworth N.J.

21 Tmnmctmus, No. 10, 11, 12, 13, 14; BC-6,
No. 1, 2. 3; BC-7, No. 1, 2,3, 4

Circuit Theory
Annual fee: $4.

Design and theory of operation of cir-
cuits for use in radio and electronic
equipment.

Dr, James H. Mulligan, Jr,, Chair-
man, College of Eng.,, New York
University, New York 53, N.Y.

35 lransndlons. CT-4, No. 3-4; CT-5, No. 1,
CT-6, 01234CT7N023,4.
CT8 No. 2,3

Communications Systems
Annual fee: $2

Radio and wire telephone, telegraph
and_ facsimile in marine, aeronautical,
radio-relay, coaxial cable and fized sta-
tion services.

Mr. Ralph L. Marks, Chairman,
Rome Air Dev. Center, Grifiss AFB,

23 Transactions, CS-§, No. 2, 3; CS-6, No. 1,
fv:CS7ZI§0134Cé8N01234CS-9.
o. L 2,

Component Parts
Annual fee: $3.

The characteristics, limitation, applica-
h:on.g,_d("uclopmcnt, performance and re-
liability of component parts.

Mr, Floyd E. Wenger, Chairman,

Headquarters ARDC, Andrews AFB,
Washington 25, D.C,

25 ’lranmdmm CI-4, No 1, 2 3. 4; CP-5,
No. 2. ; CI'-6, No. 1 2, 3, Cl 7 No. I,
2\,4(1’8 l\o 1.2.3

Education
Annual fee: $3,

To foster improved relations between
the electronic and affiliated industries
and schools, colleges, and universities.

Mr. George E. Moore, Chairman,
Westinghouse Electric Corp., East
Pittsburgh, Pa.
15 Transactions, Vol. E-1, No. 3,
I, 2, 3,

4; E-2, No.
4; E-3, No. 1, 2, 3, 4; E-4, No. I, 2, 3.

Electron Devices
Annual fee: $3.
Electron devices, including particularly
electron tubes and solid state devices.
Mr. Willis A. Adcock, Chairman,

Texas Instruments Co., Dallas 9,
Tex.
36 lransactwne *Vol. ED-1, No. 3, 4; ED-3,
No. 2, ED-4, N0234 EDS No. 2, 3, 4;
ED-6, No. 1, 3; ED-7, No. 2, 3. 4; ED-8, No.
1,23, 4,5, 6.

Electronic Computers
Annual fee: $4,

Design and operation of electronic com-
puters.

Dr, A. A, Cohen, Chairman, Rem-
lhxillgton-Rand Univac, St. Paul 16,
nn,

40Tr:\n<:\ctmns, EC.6, No. 2, 3; EC.7, No. 1,
23, N01234EC9N0123
3 EC- 10 Vo 1,23, 4

Engineering Management
Annual fee: $3.

Engincering management and adf_ninis-
tration as applied to Ieclgngqal, indus-
trial and educational activities in the
field of electronics.

Mr. T. W, Jarmie, Chairman, Engi-

neered Electronics, 1441 East Chest-
nut Ave,, Santa Ana, Calif,

23 Transactions, EM-4, No. 3, 4; E'VI S,
No. 1-4; EMG,\o]ZS E"\I/l\' 2, 3;
EM-8, No. 1,2, 3.

Engmeerm% erhng und Speech

nual fee: $3,
The promotion, study, development,
and zmprowment of the Icchmques of
pre/»arahon organization, processing,
editing, and delwery of any form of
information in the electronic- -engineer-
mg and related fields by and to in-
dividuals and groups by means of direct

or derived methods of communication.
John M, Kinn, Jr., Chairman, IBM
Journal, 545 Madison Ave., New
York, N.Y.

10 Transactions, Vol. EWS-1, No. 2; EWS-2,

No. 1, 2, 3; EWS.3, No. 1, 2; EWS.4, No. 2,

3.
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-IRE’s 29 Professional Groups

the group chairman, and publications to date. * Indicates publications still available

Geoscience Electronics

Annual fee: None
Rescarch and development in electronic
instrmentation for geophysics and geo-
chemistry, especially gravity measure-
;.m'nts, setsiic wcasurements, magnet-
ics, well-logging, space exploration,
meteorology, occanography, etc.

Human Factors in Electronics

Annual fee: $2.

Development and application of human
fac{ors and knowledge germane to the
design of electronic equipment.
Mr. Robert R. Riesz, Chairman, Bell
Tel. Labs, Murray Hill, N.J.

4 Tranxacnom. HFE-1, No. 1, 2; HFE.2,
No. 1

Industrial Electronics

Annual fee: $3.

Llectronics pertaining to control, treat-
ment and wmeasurenent, spcczﬁcally n
industrial processes.

Mr. J. E. Eiselein, Chairman, RCA
Victor Div., Camden, N. J.

16 Transactions, *PGIE 1, 3, 5, 6, 7, 8, 9, 10,
11: 1E.7. No. 1, 2, 3; TE-8, No. 1, 2.

Information Theory

Annual fee: $4.
The theoretical and experimental as-
pects  of information transmission,
processing and utilization.
Dr. George L. Turin, Chairman,

Dept. of E.E., Univ. of California,
Berkeley 4, Calif,
31 Trausactions, PGIT-4, IT-1, No. 3; IT-2
No, 3; 1T-3, No. 1, 2, 3, 4; 1T-4, No.
4; IT-5, No. 1, 2, 3,
1T-7, No. 1, 2, 3, 4.

i,2 3
4; 1T-6, No. 1. 3, 4, 5;

Instrumentation

Annual fee: $3.

Measurements and instrumentation uti-
lizing electronic techniques.

Mr. Harvey W. Lance, Chairman,
galtl. Bureau of Standards, Boulder,
olo.

21 Transactions. ’G1-4, Vol. 1-6, No, 2, 3, 4*
Vol. 1-7, No. 1, 2; Vol. 1-& No. 1, 2: Vol. 1-9,
No. 1, 2, 3; Vol. 1-10, No. 1, 2.

Microwave Theory and
Techniques

Annual fee: $3.
Microwave theory, microwave circuitry
and techniques, microwave measure-
ments and the generation and amplifica-
tion of microwaves.

Mr. Tore N. Anderson, Chairman,
lléMT Corp., Syosett, Long Island,
40 Transactions, MTT-4, No. 3; MTT-5,
No. 3, 4; MTT-6, No. 1. 2, 3, 4; MTT-7,
No. 2, 3; MTT-§, No. 1, 2,3, 4,5, 6; MTT.9,
No. 1, 3. 4, 5. 6.

Military Electronics

Annual fee: $2.

7:11(’ electronics sciences, systems, ac-
tivitics and services germane to the re-
quirements of the military. Aids other
Professional Groups in liaison with the
military.
Mr. Willie L. Doxey, Chairman, EC
Dept,, USASRDL, Fort Monmouth,

14 ’lransacnons, MIL-1, No. 1; MIL-2, No.
15 MIL-3, No. 2, 3, 4; MIL4 No. 273, 43
MIL-5, \o 1,234

Nuclear Science

Annual fee: $3.

Application of clectronic techniques and
devices to the nuclear field.

Mr. Louis Costrell, Chairman,
N.B.S., Washington 25, D.C.

22 Transactions, NS-1, No. \§ 2;
NS-5, No. 1, 2, 3; NS-6, No. 1, 2, 1\9 h

No. 1, 2.3, 4/ NS-8. No. 1,2, 3, 4'

Product Engineering
& Production

Annual fee: $2,

New advances and materials applica-
tions for the improvement of produc-
tion techniques, mcluding automation
techniques.

Mr. Alfred R. Gray, Chairman,

élstrodyne Reliability Inc. Orlando,
a.

10 Transactions, No. 3, 4, 5, 6; PEP-5, No.

1.2, 3. 4

Radio Frequency Interference

Annual fee: $2,

Origin, effect, control and measurement
of radio frequency interference.
Mr. Harold E. Dinger, Chairman,
gaval Research Lab., Washington

3 Transactions, RFI-1, No. 1, RFI-2, No. 1,
RFI-3 No. 1.

Reliability and Quality
Control

Annual fee: $3.

Principles and ﬁrachcm used in reli-
ability and quality enginecring of clec-
tronic products.

Mr L. J. Paddison, Chairman,

Sandia Corp., Sandia Base, Albu-
querque, N.M.

22 ll.msacnons, *3, 5,10, 11, 12, 13, 14, 15,
RQC.9, No. 1. 2, 3; RQC-10, No.1. 2, 3.

Space Electronics and Telemetry
Annual fee: $3.

The control of devices and the meas-
urement and recording of data from
a remote point by radio.

Mr. Kenneth V. Uglow, Chairman,

Electro-Mechanical Research Inc.,
Sarasota, Fla.

20 ‘Transactions, TRC-1, No. 2-3; TRC-2,
No. 1; TRC-3, No. 2, 3; TRC-4, No. 1;
SET-5, No. 1, 2, 3, 4; SET-6, No. 1, 2, 3-4;
SET-7, No. 1, 2,3, 4.

Ultrasonics Engineering

Annual fee: $2.

Ultrasonic_measurcments and commu-
nications, including underwater so1gnd,
ultrasonic delay lines, and wvarious
chemical and industrial ultrasonic de-
vices.
Dr. Vincent Salmon, Chairman,
Stanford Research Inst., Menlo Park,
Calif,
10 Transactions, PGUE, 5, 6, 7; UE-7, No. 1,
2; UE-8, No. 1.

Vehicular Communications

Annual fee: $3.

Communications problems in the field
of land and mobile radio services, such
as public safety, public wutilities, rail-
roads, commercial and transportation,
etc.

Mr. Richard P. Gifford, Chairman,

3eneral Electric Co., Lynchburg,
a.

18 Transactions, 5, 8, 9, 10, 11, 12, 13; Vol.
VC-9, No. 1, 2, 3; Vol. 10, No. 1, 2.
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USE THIS COUPON

Miss Emily Sujane PG-5-62
IRE—1 East 79th St,, New York 21, N.Y.

Please enroll me for these IRE Professional
Groups

.................................. $ . s
.................................. L 50000000000
11 (3 B 60a0308 600000 608000 AG0BEBEaEERBEAI00G000
Address ....ceovviiiiitiinieiiianioinsaiieins
Place coeecoueiocincesiiseiisiaasncosassessaces

Plecase enclose remittance with this order.

al group bership is limited to active
IRE members.
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NEW BETTER-THAN-EVER NEWS

fi@ ew Products/
RELIABILITY | ==

. h N . . These manufacturers have invited PROCEEDINGS
for |ong-d|stance pomt-to-pomt communications readers to write for literature and further technical

information. Please mention your IRE affiliation.

(Continted from page 604)

ORTHERN RADIO ‘ The body, of aluminum construction, is

5% long, 2}" wide and 2" deep exclhuding

mounting pads and connectors. Total

NEW 16-CHANNEL TRANSISTORIZED weight is less than two Ibs. The nominal
VOICE FREQUENCY DIVERSITY CARRIER | input impedance is 50 ohms with type
TELEGRAPH TERMINAL TYPE 235 MODEL 3 “N "input and output connectors.

MIL DESIGNATION AN/FG C-61A The multipliers are particularly useful

i telemetering or beacon transmitters,
- Al units militarized: components and design ap- antenna  alignment, signal gencration,

proved by U.S. Military. radar or hxed-frequiency communications

- Converters have equalized gain and adjustable time driver stages, or in local oscillator service.
3 delay in each channel for better diversity performance A major advantage is (hat precise ire-
g and interchangeability. uency control can be achieved in micro-
Ew 2k - Switching Panels provide “local” or “remote” se: wave channels using crystal-controlled
. lection of 2-channel or 4-channel diversity modes. drivers at {requencies under 100 mc.
= - Combiners have adjustable gains in each channel, These units are now in production and
s for complete switching flexibility, and the combining are available within six weeks after receipt
. follows an ideally modified square law function for both of order. Prototypes are priced at about
Z-channel space or frequency and 4-channel space plus $1600 with substantial price reduction on
: frequency diversity.

quantity orders.
. Keyers have adjustable ‘‘threshold’’ sensitivity con-

trol and simplified input circuit selection. Bouldin New V P
. .. Dotter and Delay Indicator provides test keying : :

signal source for keyers and delay equalizers in ali For Westromcs, Inc.
channels,
Write for complete literature.

Wood W, Bouldin has been elected vice
president in charge of sales at Westronics,
Poce-Setlers in Quality Communication Equipment. Inc., 3605 McCart, Ft. Worth, Texas. Ie

i . joined the firm as a

Norrezzry RaDIO COMPANY, inc. .
147 WEST 22nd ST..NEW YORK 11, NEW YORK \l ) 11959 havi

In Conoda: Northern Radia Mfg. Ca., Ud., 1950 Bonk St., Billings Bridge, Ottawa, Ontario. AL s having

_ _ previously  served

three years in the

> i USAF as a B-36
pilot and two years
for at Chance Vought

as a flight test en-
gincer. Heisa grad-
uate of John Rea-
gan High School,

Houston, and Texas

A&M  where  he

carned his B.S. degree in 1954 in Industrial
®

Technology. Westronics, Inc. specializes in
its own proprietory line of industrial elec-
tronic recording and indicating instru-

LOOK TO

‘ Towers in guyed and
self-supporting types
for Microwave, FM
and TV antenna sup-
port, Vertical Radia-

75 } :?P;m‘i‘;;?:l's etc. in TRYLON offers outstanding ments for both domestic and foreign mar-
Antenna and Tower capability. kets.
Antennas for all serv- . . M 1 d
ices from VLF to Use this knowledgeable, experienced ylar an
UHF including Log

Periodics, Rhombics, source that offers: Foﬂ Capac1t0r
gg:’l‘"k':g:::‘:' ::c’ l.. 'YVorIdwide experience in. nlilitury, o

civilian and government applications.
2. Full service and responsibility includ-
ing: research, development, manvufacture
and installation.
3. Resourceful, experienced personnel
with outstanding records of achievement.
4. Worth-while economies because we
do our own manvfacturing.

Full line of accessories. Full capability
and facilities for testing, research and

E development.
e Write, wire, or phone and let us help . .
. you on your requirements. A Mylar and foil capacitor, Type MV,
has been announced by the Capco Div.,
WIND TURBINE COMPANY Texas Research and Electronic Corp., 6612
WEST CHESTER, PA. Phone: OWen 6-3110 DEI!lOIl Dr., l)all_a\s 35, Iex.as. Ih_ese ca-

| pacitors are specilically designed for low
drift requirements. Fully stabilized, they

(Continued on page 66A4)

TRYLON TOWER AND ANTENNA SYSTEMS
RESEARCH ® DEVELOPMENT o MANUFACTURE ® INSTALLATION
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MX-8051-32T1 NN

MX-8038-3X1INW

MX-8034-2S1 NN

Harmonic Generators for Microwave Power

AVAILABLE models of varactor harmonic gen-
erators can now provide outputs over most of the
microwave spectrum. Microwave Associates’ sev-
eral years of experience in designing and building
a wide range of varactor harmonic generators
make possible a standard line of which several

typical units are described Lere.

These solid-state sources of microwave power
provide precise frequency multiplication, light-
weight, small size, and have low power require-

ments.

We would like to discuss with you how these units
can serve your requirements for highly reliable,
fixed-frequency RF power sources. If you have
special environmental or space requirements,
modifications of units in our standard line will

most probably save you considerable time.

PROCEEDINGS OF THE IRE May, 1962

l ! [ ! { Input Out| ut"
Input Output | P
Model Application | Fretlvency | Fredueney | homeny) | e
| 1 Mc) | (Mc) | Walts | Walts {
o R o _ I s
MX.8052-16TINN | VHF — L 60 960 10 [ 2 |
MX-8052.24TINN | VHF—L | 40.43 | 960-1025| 12 1
MX-8051.32TINN | VHF—L| 40 | 1280 | 4 0.2
MX-8034-251 NN L—s 1125 | 2250 2 1
MX-8057-128X 1MW | VHF — X 64 i 8192 10 | 0175
MX-8045-2X1WW | C—X 4500 9000 ’ 1.2 0.5
MX.8038-3XINW | S—X |2800-3100 8400.9300! 0.25 | 0.010 ‘

I -

The above units are representative of our current line of over
60 standard harmonic generators. Write for our mew four
page short form Harmonic Generator Catalog.

R R L R R R R R R R AL L] -

MICROWAYVELE
ASSOCIATES, INC.

: United Kingdom Sales:

. A Microwave and Semiconductor Devices, Ltd.

. A’ Skimpot Trading Estate, Luton, Bedfordshire, England
M Other Export Sales: Microwave International Corp.

36 W. 44th Street, N.Y.C., N.Y,, U.5.A, Cable: Microken

BURLINGTON, MASSACHUSETTS « WESTERN UNION FAX
TWX: BURLINGTON, MASS. 942 « BROWNING 2-3000

Seeteeresersreiterrsterrceerean



NOW

A family of
Precise
Thermistors

Ys) produces a family of precise ther-
mistors which match standard Resist-
ance-temperature curves within £1%.

 — —
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Resistance Temperature Characteristics —
Partial Range—YS1#44006 Thermistors (10K),

You can now use stock YSI thermistors
interchangeably as components in any
temperature transducer or compensator
circuit without individual padding or

balancing.
DATA

Base resistances at 25° C. of:

100 0 1K 10K
3000 3K 30K
100K

e Each family follows the same RT
curve within *1% accuracy from
—-40° to +~150° C.

® Cost under $5.00 cach, with sub-
stantial discounts on quantity orders.

e Quantities under 100 available from
stock at YSI now.

® YSI can produce precise thermistors
with different base resistances and
beta’s where design requirements and
quantities warrant,

For complete specifications and details write:

I OW SPR " o

¥

1
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(Continued from page 644)

are available from stock in 1% capacity
tolerance. The high moisture resistance of
the epoxy-impregnated wrap eliminates the
need for encapsulation. These capacitors
have a positive temperature coefficient
with dissipation factors of less than 0.459
for values under 1.0 mfd and less than
0,75% for higher values at 25°C, Available
in standard ratings from 0.0005 to 2.00
mfd at 200, 400 and 600 volts de, they are
priced from $.30 to $1.20 in 100 lots.

Tunable Magnetron

Metcom, Inc., 76 Lafayette St., Salem,
Massachusetts, offers for the first time a
waveguide output 2 KW N Band tunable

STANDING WAVE RATIO INDICATOR

magunetron. The MXM-28 has been de-
signed to withstand missile type environ-
mental conditions in addition to working
under pure vacuum atmosphere. In addi-
tion, the MXM-28 has been designed to
undergo sterilization under customer’s
specification for space environs.

The MXM-28 offers 2 K\V peak power
at 3 KVand 3 amperes input under extreme
shock, vibration, and temperature en-
virons.

The MXM-28 is available 60-90 days.

Magnetic Shields
For Dewar Flasks

Magnetic Shield Div., Perfection Mica
Co., 1322 No. Elston Ave., Chicago 22, 1.,
offers a new line of diversionary Netic and
Co-Netic magnetic
shields which mini-
mize effects of the
earth’s  magnetic
tield as well as all
other low level fields
on samples being
tested under cryo-
genic conditions in
any size dewar
flask. Two, three or
four concentric cy-
lindrical shields can
be used, one inside
the other. The shield illustrated is 36” high
and 15" OD. 1t consists of three inner
shields of high permeability Co-Netic
alloy and one outer shield of heavy gauge

(Continwed on page 68-)

Al

IM-166/URT

The TMC Model SWR-1K (IM-166/URT} is a multi-purpose instrument
which will instantaneously provide visual indications of Forward Power,
Reflected Power, and Voltage Standing Wave Ratio.

The SWR-1K may be used in any 50 or 70 ohm unbalanced transmission
system covering 2-30 MCS with average powers up to 1000 watts,

The SWR-1K is used as an operational and maintenance tool at trans-
mitter stations and in electronic plants for production testing of transmitters
and in laboratories for RF transmission system measurements.

For additional information about the SWR-1K and other test equipment,
please contact TMC Test Equipment Division, Mamaroneck, New York.

and Subsidiaries

The Test Equipment Division Of

THE TECHNICAL MATERIEL CORPORATION

World Wide Suppliers of Electronic C i

MAMARONECK, NEW YORK

OTTAWA, CANADA® ALEXANDRIA, VIRGINIA« GARLAND, TEXASeLA MESA, CALIFORNIA« POMPANO BEACH, FLORIDA
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TUNG-SOL
SUBMINIATURES

PROCEEDINGS OF THE IRE

May, 1962

LA

RUGGED, RELIABLE SUBMINIATURES meeting
the most stringent military and industrial specifica-
tions are a Tung-Sol specialty. Most of the sub-
miniature tubes in the military preferred and
guidance lists (Mil-Std-200F) are available from
Tung-Sol.

TUNG-SOL SUBMINIATURES are available as
diodes and twin diodes, triodes and twin triodes,
indicator triodes for transistor circuit read-out,
pentodes, voltage regulators and references, and

thyratrons.

TUNG-SOL SUBMINIATURES are supplied for al-
most every kind of portable, wearable, airborne,
missile and space equipment: communications re-
ceivers and transceivers, telemetry, instrumentation
and computers, radar and video, radiosondes and

transponders.

TUNG-SOL SUBMINIATURES are used in all mod-
ern circuits: power supply, amplifier, gating, logic,
control, oscillator, mixer, detector, read-out, con-
verter, counter, trigger, switching, pulse generation,

relay and multiplier.

TUNG-SOL SUBMINIATURES operate over a wide
range of frequencies: d-c, a-f, i-f and r-f; wideband
or narrow band, HF, VHF and UHF,

WRITE FOR CATALOG containing detailed char-
acteristics and applications information about
Tung-Sol subminiature tubes. Tung-Sol Electric Inc.,
Newark 4, N. J. TWX: NK 193. Sales Offices: Atlanta,
Ga.; Columbus, Ohio; Culver City, Calif.; Dallas,
Texas; Denver, Colo.; Detroit, Mich.; Irvington, N.J.;
Melrose Park, 1ll.; Newark, N.J.; Seattle, Wash.
CANADA: Abbey Electronics, Toronto, Ont.

®TUNG-SOL
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SAVE TIME
AND
SPACE

IMPROVE SYSTEM RELIABILITY
WITH THE NEW COJAX FROM COOKE

COJAX compactness makes possible a small patch field with
many thousands of possible circuit connections. COJAX improves your
system reliability by reducing your system downtime.

COJAX Model 22B is a shielded switching device for entering
coaxial or shielded transmission lines. Especially designed for video,
communication and antenna system applications, COJAX provides the
stability of a normally closed circuit between permanently associated
lines and the flexibility of alternate circuit routing by means of patch
cords.

A patchcord inserted in the COJAX automatically breaks the nor-
mal circuit and switches the signal into the patch cord circuit. A special
patch cord enables testing the normal circuit without tripping the
switch.

Miniaturized so that 22 COJAX switches may be installed in the
standard 19" (A) panel . . . ruggedized so that each side of the
COJAX will withstand more than 100,000 patching operations . . .
and so trouble free that the COJAX switching section has performed
without breakdown in over 15 million switching operations.

Write for literature and prices.

735 North St. Asaph Street -

Alexandria, Virginia + King 8-3889

VY Y VY Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y VY YYVYYVYYVYYVYYVYYVYYVYYYY

Hermetically Sealed Crystals
Ovens with Hermetically Sealed Thermostats
Help with Frequency Control Problems

Write for free Catalog

Wsrthowm Snaineers
Laboratornies, Tne.

ROckwell 3-359|

845 Beloit St. Burlington,

AAAAAAAAAAAAAALAALAA

<
TWX: BURL WIS 426 «
Wis. «

AAAAAAAAAAAMAAAAAALAALAAALALAALALAALALALAALAALAALAALAALAAALAAAALAAAAADAD
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K_Lj New Products

These manufacturers have invited PROCEEDINGS
readers to write for literature and further technicat
information. Please mention your IRE affiliation.

(Continued from page 66A)

Netic alloy. Shield sections are symmetri-
cally separated by rectangular aluminum
spacers positioned around the shield'’s pe-
riphery parallel to its axis. This multi-sec-
tional air gapped construction was selected
because attenuations of 1,000 times or bet-
ter were required. Conduction of external
magnetic fields to the inner low level area
is minimized by progressively shortening
the inner Co-Netic shields and extending
the outer Netic shield beyond the inner
shiclds at the open end.

A multi-section viewing port is pro-
vided. This consists of four sliding panels,
one in each shield section, which can be
manually opened or closed sequentially by
inserting a hand hook in the panel holes.
(See illustration.) The entire shield can be
parted at the middle of its length on a butt
joint junction seam with overlapping
flange.

In addition to dewar flask application,
the shield’s basic design permits general
laboratory usage for a wide variety of
other magnetic shielding applications. Al-
though designed specifically for dc mag-
netic fields, the shield will prove even more
effective in medium or low level ac fields.
Electrostatic shielding is also provided by
simply grounding the outer shield.

Low retentivity and low shock sensi-
tivity are inherently displayed by the
Netic and Co-Netic alloys used. All shiclds
have heen annealed and require no further
heat treating.

Delivery is four to six weeks. Prices are
subject to design complexities and size,
and range from $150.00 to $1500.00.

Crystal-Controlled
Frequency Standard

The model 51455, a +.999600-mc crys-
tal-controlled frequency  standard, was
designed by Reeves-Hoffman Div., Dy-
namics Corp. of America, Cherry and
North Sts., Carlisle, Pa., as an aid to pre-
cise navigation and for use as a master
oscillator of “TRANSIT™ operational test
equipment. Operating ambient-temipera-
ture range is from 0 to 60°C. Frequency is
5 me or frequencies nearby; aging, 1 part
10* per week; short-term stability 5 parts
10" per second. Output is 55 millivolts,
sine wave; power required, 2.7 watts at 12
volts dc regulated to 1% or better, or 33
watts at 28 volts dc regulated to 5%. Out-
put impedance is 50 ohms.

The oscillator measures 5 by 5 by 8%
in., including hardware, and weighs 8 Ib.
Mounting is by two captive }-inch screws,

(Continued on page 814)
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In the complete
BUSS line...

you can quickly find the right fuse and

fuseholder to meet every demand!

Dual-element “slow-blowing”’,
single-element ‘‘quick-acting”” and
signal or visual indicating type fuses
. . . plus a companion line of fuse
clips, blocks and holders . . . are
available from one source — BUSS.
You'll save time and trouble by
turning first to BUSS when you
need fuses and fuseholders.

To safeguard against ‘kicks’ or
complaints, every BUSS fuse is
tested in a sensitive electronic de-

BUSS Fuésés;%are' made to protect - not to blow, l}eédlessly.

vice. Any fuse not correctly cali-
brated, properly constructed and
right in all physical dimensions is
automatically rejected to assure de-
pendable protection under all ser-
vice conditions.

Save engineering time on special
problems in electrical protection.
At your request, the BUSS fuse
engineers are at your service to help
you determine the fuse or fuse
mounting best suited to your needs.

BUSS micznkes a complete line of fuses fcr home, farm, commercial,

In many cases it is possible to find,
in the complete BUSS line, a fuse
and fuse mounting already available
in local wholesalers’ stocks, so that
your device can be easily serviced.

For more information on BUSS
and FUSETRON small dimension
fuses and fuseholders . . . Write for
bulletin SFB. 2

BUSSMANN MFG. DIVISION,
McGraw-Edison Co.
University at Jefferson, St. Lovis 7, Mo.

TRUSTWORTHY N.
ELECTRICAL PRO

- alectronic, electrical, automotive cad industrial use.

PRGCEEDINGS OF THE |RE May, 1962
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accurate
amplification
of low-level
signals from

DC to
beyond 200 kc?

Just use a KIN TEL
121A/A solid-state
DC Amplifier

The KIN TEL 121A/A is a non-inverting amplifier
with response from DC to beyond 200 kc. It
has fixed gains of 0, +1, +10, +20, +30,
+50, +100, +200, +300, 500, and +1000,
and a control that adjusts any fixed gain from
X1 to X2.2. Amplification is stable within
0.01%, accurate within 0.1% for all gains
other than +1 (0.2% accuracy at +1), linear
within 0.005% for outputs up to =15 volts
DC with loads of 200 ohms or more. Input
impedance is greater than 10 megohms (less
than 500 pf to 50 kc); output impedance is
less than 0.3 ohm and 50 uh. Frequency re-
sponse is flat within 0.25% to 2 kc, within
4% to 10 kc, within 3 db to 200 kc. Drift is
less than 2.0 uv equivalent input for over
40 hours at +1000 gain. Equivalent input
noise at +1000 gain is 3 uv peak-to-peak in a
20-cps band, 3 uv RMS in a 50-kc band. Qutput
capability is =15 volts into 200 ohms, =100
ma into 10 to 100 ohms. Amplifier fits standard
KIN TEL cabinets and modules. Price $1000.

Representatives in all major cities

T T. .
b g : S
B LS NS " G R

ELECTRONICS, INC

KIN TEL. DIVISION

5725 Keorny Yillo Road, San Diego 12, Calif.
Phone 277-6700 (Arec Code 714)
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Industrial

- - %
Engineering Notes

0 0

ASSOCIATION ACTIVITIES

The Military Relations Department
has been asked to gauge the interest of
EIA member companies in participating
in a program of exchanging abstracts of
electronic data processing programs
aimed at solving EDP problems. Ab-
stracts would be limited to computer tech-
niques, excluding electronic  accounting
machine procedures. Each abstract would
consist of a one-page written explanation
of the purpose, scope, and frequency of
the system being abstracted, together with
a brief description of the svstem. This
would be accompanied hy a  skeleton
schematic diagram of the system. The
purpose of the program is to exchange
useful

information and assist manage-
ment in cffectively applving EDP  tech-
niques. Any participant could contact

other participants directly if additional
information were desired, but there would
be complete discretion in cach company
as to how much it revealed. The abstracts
would not be made available to EDP
manufacturers for propaganda purposes.
To insure mutual benefit, all participants
would be required to submit at Ieast two
abstracts before receiving any from other
companies. IFirms interested in participat-
ing may contact Manager, Military Rela-
tions Department, EIA Headquarters. . . .
The Federal Communications Commis-
sion should freeze assignments of tele-
vision channel 14 until engineering
standards can be established to forestall
interference to land mobile radio fre-
quencies, EIA told the FCC last week.
ETA pointed out that UHIEF channel 14
(470-476 Mc) lies immediately adjacent
to the land mobile allocation (450-470
Mc). “If the Commission were to permit
unrestricted  allocation of channel 14 in
these arcas, serious harm could be caused
to land mobile users by the TV side
bands,” the Association declared. “Fur-
thermore, 1t is conceivable that inter-
ference could be caused by mobile users
to TV reception. This interference would
be existent even with the use of vestigial
side band filters, which (the Commission)
proposes to climinate.” The comments on
channel 14 were among a number by 1A
in a filing in FCC Docket 14229, “Foster-
ing Expanded Use of the UHF Televi-
sion Chamnels.” Comments on individual
proposals in the docket reflected the views
of several industry groups, represented
in the Association by the TV Broadcast
Equipment Section and the Land Mobhile
Communications Section, both of the In-

dustrial Electronics Division; and the
Consumer  I’roducts Division, EIA  de-

clared it supported the move by the Com-
mission to expand use of UHIF television
chamnels. Specifically, it made the follow-

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

ing points: 1) UHF TV transmitting
equipment can be designed and built for
remote control operation, and require-
ments proposed by the FCC appear ade-
quate for remote control and monitoring.
2) Elimination of restrictions on antenna
directivity for UHF stations, as proposed
by the FCC, will permit greater flexibility
in station location and the possibility of
meeting market coverage requirements
with lower transmitter power. 3) On the
FCC’s recommendation to eliminate the
vestigial side band attenuation for all
UHF receivers, IXIA restated an carlier
comment that attenuation should be a
function of transmitter power and rec-
onmmended a formula for attenuation to
replace one proposed by the Commission.
The Association also said the recom-
mended elimination of the vestigial side
band filter might result in degraded per-
formance in some existing receivers hav-
ing significant response it the lower side
band region. 4) The proposed reduction
of the ratio of visual-to-aural power
should not be made, EIA declared, he-
cause reduction in sound power results
in deterioration of receiver performance
and a reduction in service coverage.

(GOVERNMENTAL AND LLEGISLATIVE

The President last week established
the long-expected Director of Telecom-
munications Management to administer
Government radio frequencies. The new
post was placed in the Office of Emer-
geney Planning (OEP), which took over
the telecommumications functions of the
Ottice of Civil and Defense Mobilization
when that agency’s responsibilities were
split between the Defense Department and
OED last year. Concurrent with his Fx-
ccutive Order establishing the position,
President Kennedy disclosed the impend-
ing appointment of Dr. Irvin Stewart as
Director of Telecommunications Manage-
ment. The 63-year-old Texan is a former
member of the Federal Commmmications
Conunission and a past President of \West
Virginia University. Dr. Stewart will co-
ordinate telecommunications activities of
the Executive Branch of the Government
and will be responsible for formulating
its telecommunications policies and stand-
ards. He will also have authority to as-
sign radio frequencies to Government
agencies. The \White House emphasized the
move will not affect the authority of the
FCC 1o regulate non-Federal use of radio
or other communications. I‘rom 1934 to

(Continued on page 72A4)

The data on which these NoTEs are hased
were selected by permission from Weekly Report,
issues of February 26, March 5 and 12, 1962,
published by the Electronic Industries Associa-
tion,
edged.

whose helpfulness is gratefully acknowl-
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ANSWERS
'ANSWERS

REQUEST CREDIT KISTORY ACCOUNT NUMBER 8,326

COMM LN 3,781 830,00

MTG LN 28,645 12,345.25

SAVINGS 8,450 1,500.00

CHECKING 2 552 94L 964,10

AVEEAGE BALANCE

PAID CURRENT
PAID CURHENT

AVERAGE BALANCE  1,000,00

240,50

ANSWERS...with CRAM and Remote Inquiry

provided by
the NCR 315
Computer System

The NCR 315 CRAM {Card Random Access
Memory) Computer System is more than just
another back-office electronic accounting ma-
chine .. . it is a vital e.ectronic tool which con-
tributes to a higher-guality of management and
personnel effectiveness.

For example: in a bank, Inquiry Units placed
in the various departments enable authorized
personnel to interrogate the computer files at
will .. .to promptly answer requests for bal-
ances . . . to quickly obtain valuable credit in-
formation . . . to obtain current, up-to-the-
minute reports on investments, trusts, loans, and
other essential data.

In industry, Inquiry Units can be located at
dozers of remote loco-ions, enabling people

to communicote witn the computer files. ..
even from hundreds of miles away. With the
NCR 315 you will be able to keep a “current-
finger’” on the pulse of your business...to
get immediate answers to questions about in-
vertories, productior, sales...and a host of
otner timely facts people must have to effec-
tively monage . ..and to act while the "iron
is hot.”

The NCR 315 CRAM System provides many
exclusive advantages for Remote Inquiry, Data
Pracessing, On-Line Accounting, Operations
Research, Engineering and Scientific Applica-
tions. For more irfo-mation, call your nearby

CR representative or write to Data Processing
Systems and Sales, Dayton 9, Ghio.

NCR PROVIDES TOTAL SYSTEMS —FROM ORIGINAL ENTRY TO FINAL REPORT—
THROUGH ACCOUNTING MACHINES, CASH REGISTERS OR ADDING MACHINES, AND DATA PROCESSING
The National Cash Register Co.+1,039 offices in 121 countries-78 years of helping business save money

NCR

71A
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RUGGED:HONFYWELL METERS

Honeywell’s sealed, ruggedized panel instruments are about as
tough as meters can get. They shrug off all kinds of shocks,
vibrations, stresses and strains. They’re immune to dust, mois-
ture and ordinarily troublesome climatic and atmospheric
conditions. They’re not affected by magnetic panels because of
the special plated steel case. B A three-point rubber mounting
cushions internal shock. New fastening techniques and ma-
terials prevent magnet fracture, increase shear resistance, and
minimize whipping and collision between the dial and pointer
assembly. High torque-to-weight ratios permit larger radius
pivots and reduce the load on bearings. Special beryllium
copper hairsprings reduce zero shift, raise the fatigue point,
and reduce deformation. W For a catalog describing the full line
of Honeywell meters (including ruggedized models) write to
Honeywell Precision Meters, Manchester, New Hampshire.

HS2Z (2% inch sealed. ruggedized meter) illustrated. Built to conform to MIL-M-103048.

™

]
6

i
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MILLIAM T RES

where electronics meets the eye'

Honeywell
Puacision, Weters-
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Engineering Notes
(Continued from page 70.1)

1937, Dr. Stewart was a member of the
Federal Commumications Commission and
Chairman of the FCC Telegraph Division.
He was Director of the Commission on
Scientific Research from 1937 to 1946 and
in the latter year was elected President
of West Virginia University, a position
he held until 1958. Dr. Stewart joined the
State Department i 1930 as head of
clectrical communications for the Treaty
Division. In this post, he was a member
of various American delegations to inter-
national radio conferences in \Vashing-
ton, Copenhagen, Madrid, and Mexico

City.

IxpusTRY MARKETING DDATA

Electronics output and employment
will reach another all-time high in 1962,
the Business and Defense Services Ad-
ministration of the Department of Com-
merce reported last week. Because of
increasing defense procurement, accelerat-
ing space exploration  programs, and
greater industrial demand, total oulput
of systems and ecquipment is expected
to exceed $7.2 billion in 1962, about 7
per cent more than in 1961, BDSA said.
Total output of components should ex-
ceed $3.7 billion. The projections do not
include the value of electronic rescarch,
development, evaluation, and test expendi-
tures or distribution, service, installation,
and operating revenues, the agency pointed
out. Manufacturers’ shipments of  con-
sumer products are cxpected to increase
modestly in value, mainly because of new
product promotion of color television re-
ceivers, stereophonic  somd  cquipment,
cleetronic toys and kits, and other prod-
ucts. OQutput ol commercial and industrial
clectronic  equipment  will be  stimulated
by increased capital goods expenditures,
including plant modernization  programs
and rapidly expanding space activities,
Substantial increases in defense expendi-
tures for advanced weapons systems of
high electronic content may be partially
offset by cutbacks and cancellations of
new  programs. Because most  electronic
components are used in the manufacture
of new cquipment, output ol components
will increase proportionately. Both do-
mestic and  foreign competition  will be
more intense; thus profit levels may not
keep pace with rising output, BDSA said.
Llectronic  research, development, test,
and evaluation activities—a major part
ol total eclectronic cffort—will continue
to increase rapidly and may exceed $2.8
billion in 1962, according to BDSA. The
major impact of advanced weapons and
space programs will be felt in the re-
search and development arca. Electronics
output in 1961 generally followed expecta-
tions, it was reported. Factory value of
clectronics production reached an all-time
high of $6.7 billion—-about 5 per cent above
the 1960 level of $6.4 billion. Output of
consumer clectronic products declined in

(Continued on page 7-1.1)
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MICRO-DUCER

SOLID STATE WAFER
TRANSDUCERS

For underground shock, seismic detec-
tion, hidden minerals, concealed explo-
sions, stress geometry, under water,
high altitude, barometric & thousands of
other applications.

—

e

2,000 Ib cell

Changes resistance 200K ohms in
0-2,000 Ibs. & is sensitive to grams,

500 other stock & special types to

choose from, including new strain
gauges that measure a millionth of an
inch with 5,000 ohms change directly,

without amplification.

Send for Bulletin # 300

CLARK

ELECTRONIC LABORATORIES

Box 165 ® Palm Springs, Calif.

HERMETICALLY
SEALED

CERAMICS

WEST-CAP SOLVES YOUR
WELDING PROBLEMS

UW/ ENTIRE LINE OF

WEST-CAP
CAPACITORS

ARE AVAILABLE
With stanpaArD

WELDABLE I.EADS

“Dumet'' — with gold over silver plating.
Other compositions for special welding
applications on request.

1509 FIRST STREET

m SAN FERNANDO,

ELECTR? CALIFORNIA
N

il LN | TWY S F.CAL 9900

Phone EM 1-8681
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IRON FIREMAN PRESENTS THE F/RST

truly sensitive
Multi-Pole latching relays

SENSITIVITIES

Series 92N 4PDT
80 Milliwatts

Series 102N 6PDT
150 Milliwatts

Now. for the first time . . . a truly seasitive multi-pole
latching relay! It's the Iron Fireman micro-miniature,
hermetically sealed 92N-102N series of relays. Available
in sensitivities as low as 80 milliwatts (92N), these two new
designs feature resilient bifurcated contacts for long life
and high reliability. The 92N-102N series also incorporates
as a standard feature coil wiring that requires no orientation
mark and can be plugged into a pre-wired socket to function
properly in either of two posmons 180° apart. These relays
are available in standard plug-in, salder-hook, three inch
lead headers and a variety of mounting configurations.

Conforming to and exceeding the specifications of
MIL-R-5757D, these relays are approved for high reliability
aeraspace applications.

Write te Iron Fireman Electronics Div., 2838 S.E. 9th Ave., Portland 2, Ore.

IRON FIREMANGe
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ARNOLD 6T CORES:
PROTECTED AGAINST SHOCK,
VIBRATION, MOISTURE, HEAT...
AVAILABLE FROM STOCK

Compact and

hermetically sealed

The hermetically-sealed aluminum cas-
ing method developed exclusively for
Armnold 6T tape cores is packed full of
advantages for you . . . performance-
mproving and cost-saving advantages.

It is compact: you can design for
minimum space/weight requirements.
It’s extra-rigid to protect against strains.
And it gives you maximum protection
against environmental hazards. Arnold
GI tape cores are guaranteed agaicst
1000-volt breakdown . . . guaranteed
to meet military test specs for resist-
ance to shock and vibration . . . guaran-
teed also to meet military specs for oper-
ating temperatures. They require no
additional insulation before winding,

ADDRESS

and can be vacuum-impregnated
afterward.

And now @ NEW Arnold service:
immediate delivery on your prototype
or production requirements for Delta-
max 1, 2 and 4-mil Type 6T cores in
the proposed EIA standard sizes (see
AIEE Publication 430). A revolving
stock of approximately 20,000 Delta-
max cores in these sizes is ready for you
on warehouse shelves. Subject to prior
sale, of course, they’reavailable for ship-
ment the same day your order is received,

Use Arnold 6T cores in your designs.
Technical data is available; ask for
Bulletin TC-101A and Supplement 2A
(dated June '60).

DEPT. P-5

K ARNOLD

SPECIALISTS in MAGNETIC MATERIALS

THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL,

‘&»Un lndustrial@k

Engineering Notes
(Continued from page 72.4)

the early months of 1961 bwt increased
rapidly in the latter part of the vear. The
volume of production of most consumer
clectronic products in 1961 execeded hat
in 1960, but the total value of shipments
declined almost 4 per cent. This was at-
tributed to a general shift in consumer
buving 1o less expensive models and a
decline in phonograph sales. Production
and sales of consumer electronie products
are now at high levels, and output is ex-
pected by BDSA 1o increase about 7 per
cent in 1962 . .. Japan’s exports of elec-
tronic products to the United States
during the first nine months of 1961
totaled $78.4 million, an increase of 24
per cent over the same period in 1960,
according to Japanese statistics, the
Electronics Division of the Commerce
Department’s Business and Defense
Services Administration disclosed last
week. Radio recetvers and  ehassis 1o-
gether with sound  recorders  and  re-
producers accounted for 76 per cent ol
the total value, compared with 81 per
cent of the total during Januwary-Septem-
ber 1960, it was reported. BDSA  said
products registering substantial gains were
sound  recorders and reproducers, up $6
million; tube-type radios, up $5.7 million;
and radios with less than three transistors,
up $3.6 million. Exports 1o the United
States of radios with three or more
transistors  declined  $7.3 million, while
shipments of this tyvpe radio 1o the rest
of the world increased., During January-
September 1961, Japanese exports of tele-
vision receivers 1o the United  States
totaled nearly a million dollars. Lixports
of transistors doubled in dollar volume
—from $0.8 million to $1.6 million—while
tripling in quantity over exports for Janu-
ary-September 1960 | Factory sales
of transistors totaling more than 18
million a month during the last quarter
of 1961 boosted the year's total to
190,916,354, a whopping 62,987,768 more
than the 127,928,586 sold the previous
year, according to the EIA Marketing
Data Department’s year-end compila-
tion. But while sales volume was up by
an impressive margin, sales value dipped
from $301,432,285 in 1960 to $299,538,760)
last year, a drop of $1,893,525. December
transistor sales at the factory remained
relatively stable compared to the previous
month.  In - December, 18,166,839  units
worth  $24,883 538  were  sold, against
18,342,285 valued at $24,034,703 sold the
month hefore.

ENGINEERING

Two new recommended technical
standards have been completed by EIA
engineering committees and published
by the Engineering Department. They
are: 1) RS-255—Simulated Life Test
Circuit for Semiconductor Rectifier Di-

BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES. 1538R1A odes (25 (‘('lllS). Defines a Silllllkll(‘([ life
Find them FAST in the YELLOW PAGES. (Continued on page 76.4)
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= NEW INSTRUMENTS

and COMPONENTS from PRD!
"8 PRD Electronics, Inc. E&

A subsdiary of Harris-Intertype Corporation
Brooklyn, New York + Los Angeles and Redwood City Calif. - Haddonfield, N. J.

1. PRD N680 Calorimretric Power Meter 2. PRD 668 Peak Power Meter 3. PRD 809-A Klystron
Power Supply 4. PRD 277-B Standing Wave Amplitier 5. PRD X712 Signal Source 6. PRD 804-A
Noise Generator 7. PRD S712 Signal Source 8. PRD 279 Ratiometer 9. PRD 650-C Microwave
Power Meter  10. PRD 4000 Series Waveguide Switches  11. PRD 6608 Bolometer Mounts  12. PRD
2302 Calibrated Susceptances (For PRD 219) 13. PRD 232 & 233 Stotted Line and Carriage
_..and many. many more! Send for data! PRD Electronics. Inc., 202 Tillary St.. Brooklyn 1, N. Y.



c&v“u. Induslrial

THE
NEW

WALKING

(Continued from page 74.:)

test circuit for use when actual life tests
would require the use of large quantities
of power due to the size of the rectifier
diode being tested or the number of umits
under test. 2) RS-256—Deflecting Yokes
for Cathode Ray Tubes (25 cents). De-
fines the mechanical and electrical pa-
rameters of 70°, 90°, 110°, and 114° de-
flecting vokes.

Copies of the standards have been
niiled to cach ETA member company.
Additional copies are available from the

EIA Engineering Department, 11 West

VERSATILE MODEL MPF-17R
42nd Street, New York 36, N.Y. Mini-

— A nunt order is $1 unless EIA  Standard
: 3 R = y Coupons are used. Books of coupons may
be ordered from the Department for $25
cach.
RANGE —

i Secti
PORTABLE STANDARD VOLT-AMMETER || meins.
o

ALBUQUERQUE-LOS ALAMOS
“Optical Masers,” G. Dacey, Sandia Corp.;

Voltage 1000,300/100/30/10,3V 100 “Presentation on Photography,” R. Cudney, Le
recommended for M EEVRLERT Aoprox. S0mY Gaunt Studio; 2/21/62.
N 300/100/30/10/3/1mA (50mV) 53.7¢ :
research institutes 50mV (for external Shunts) m ATLANTA

“Georgia's Future in Peaceful Uses of Atomic
Energy,” W. B, llarrison, Georgia Inst. of Tech-
¢ These all-in-one units may be ¢ Both AC and DC instruments are shielded | nology; 2/19/62.

substituted for many single range units. fromn external magnetic fields. BALTIMORE
Accuracy of both units within 15 of 1% fsd. o Working principle MPF-17R moving coil type.

Calibration certificate accompanies each unit. ~ ghynts and multipliers self-contained Discussion of the provisions of the proposed

IRE-AIEE Merger, P. E. Haggerty, Pres. of IRE;

¢ Recommended for general testing . Working principle SPF-13R moving iron type. 2/12/62.
where long, easy-to-read scales are desired. Transformers self-contained. BEAUMONT-PORT A
* Simple foolproof operation. Range * Units supotied with fitted velvet PAUMONT-HORT ARTHUR
selector peg gives secure contact. lined storage case. “Management of Polaris Program,” W. F.
e Compact in size, units measure Raborn, Jr., USN; 2/19/62.

only 7% x 10, x 434, CANAVERAL

“Errors in Sampled Data Systems,” L. Garden-
hire, Radiation, Inc.; D. McRae, Research Engi-

neer; 2/15/62.
AC13 RANGE VOLT-AMMETER Comma Ravs
-
I Installation of New Officers; 1/26/62.
MODEL SPF-13R “The ABC's of Wave Propagation in Plasma,”

M. Z. von Krzywoblocki, Michigan State Univ.

A 2/14/62.
Range le D
Power COﬂSUmD(lOﬂ COLLFMBL'S
150

- “Economic Need For an Ohio Research Cen
Voltage 750/300/150/ 7.5VA in any range ter,” W. E. Chope, Industrial Nucleonics Corp.;
75/30v 2/13/62.

Current 30/15/7.5/3/1.5/ 150 21/1.2/1.0/0.9/0.8/0.8/

ERIE
“Electrical Breakdown in Gases,” A. C. J.
Leyn, Duquesne University; 12/28/61.
“Piezoelectric Ceramics and Their Applica-
tions,” L. Shoot, Erie Technical Ceramics, State
College; 2/28/62.

0.75/0.3/0.154 0.7/0.5VA

Other YEW portable standards available: !
Rectifier Type Milliammeters and Voltmeters,
Thermocouple Type High Frequency Milliammeters and
Voltmeters, Electro-Dynamometer Type Wattmeters

FroriDA WEST CoAST

“Space Engineering,” B. G, MacNabb, General
Dynamics; 2/22/62,

ForT WAYNE

Write today for literature. “Electro-Luminescence,” M. Wasserman, Gen-
eral Telephone Labs.; Joint with AIEE; 1/11/62.
“George Washington- -President and Engi-
YOKOGAWA ELECTR.C WORKS! 'Nc' neer,” J. Thimlar, Bowmar Instrument; “Plastics In
40 Worth Street, New York 13, N. Y. s | Construction,” E. Zieglar; 2/22/62.

(Continued on page 78:-1)
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Bohmn comniesz

BRAINCHILD (it figures!)

This smart little machine weighs only six pounds, yet does
just about every:hing the big, expensive machines do...and a
couple of things they can’t.

The big machines add, subtract, multiply, divide.

So does the Bohn Contex.

Here'’s what the expensive calculators can’t do.

They can’t double as high-speed 10-key adding-subtracting
machines.

The Bohn Contex can.

They can’t be operated by anyone after just a few minutes
instruction.

The Bohn Contex can.

Most important of all, the Bohn Contex is the first com-
pact, 10-key machine that’s truly portable. Goes to work
anywhere.

Busincssmen, salesmen, engincers, architects, students,
housewives find the Boha Contex the easiest, fastest way to
figure bills, invoices, percentages, extensions, estimates, in-
COME LAX . . oo vee e es All this for $125*

For hour-afte--hour use, the Bohn Contex Electric. Same
size, same features, but greater speed and ease because the
motor does the work. ......... v b M e Only $235*

ONLY $125 (it doesn’t figure!)

To a businessman who pays $500 to $1,000 for an effice
calculator, the price of our Brainchild seems too good to be
true. Our suggestion: borrow a Bohn Contex and see how it
figires to save you money. Any dealer listed below will iend
/cu a hand (or clectricy model. 1f the dealer in your city is
not listed, or you're not in a borrowing mood, just mail the
ceupon.
Bohn Business Machines Inc., Dept. BY-10
444 Park Avenue South, New York 16, N. Y.
Send detailed “specs” on vour Brainchild [ manual

*PLJS F.E.T. CARRYING CASE $14.95

] eiectric. 1 Send name of nearest deaier.
NAME E
FIRM
ADDRESS ;
:
CITY____ STATE 5

{

BOHN CONTEX CALCULATOR

Atlanta, DeKalb Office Equip.; Tidwell Co. Bakersfield, Valley Office Supply Baltimore, Lucas Bros. Billings, Western Office Equip. Bni;e, Kalhgs Office Supply Boston, Thorp & Martin

Bridgeport, Frank McGuire Butfalo, Office Automation Charleston, S.C., Fred Johnson Inc. Chicags, Horder's; Benbow Ci

i, Pounsford’s Darsey's General Office Equip. Dallas,

S. L. twing Denver, Kistler's Des Muines, Berry-Myron Cetroit, Macauley's Eugene, Clary Bus. Ma:h Fresnp, Stanton Office Mach Mouston, Maverick-C'arke ndianapolis, Rex. Bus. Mach,
Jacksonville, Frank Coar Agency Kansas City, Kansas City Loose Leaf Lancaster, Pa , Weaver Book Store Lansing, Hasselbring Los Angeles, Offi:e Machines Inc.; Long Beach, Californ a Caicd-
|ator; Sherman Oaks, Va'ley Stationers Louisville, Fetter's Memphis, S. C. Toof Miami, Accurate Bus. Mach. Milwaukee, Clark Bus. Mach. Minneapolis, Farnham’:. Newark, New Jersey Office
Supplv New Orleans, Amann Bus. Mac. New York, Mineola, L.1., D. Waldner Bgden, Weber Office Supply Palo Alta, Deimer Israel Pasadena, Anderson Typeviriter Philadetphia, Pomerantz Phoe-
nix, Heinze, Bowen & Harrington Pittsburgh, Milton Wiener Portiand, Orezon Typewriter Raleigh, Busiress Machines inc. Rochester, Ounphrey Duplicating Sacramento, David's Off ce Eyuip
t. 'Louis, Von Soosten & Co. Salem, Needham's Salinas, Peninsula Typewriter Salt Lake City, Salt Laks Oesk San Bernardino, Stockwell & Binney San Diegn, Nelson Bus. Mach. San francisco,

Quality Office Mach. San Jose, Kennedy Bus. Mach Santa Barbara, Lurd 0ffice Equ:p. Savann
Tucson, Tucson Office Supply Washington, D.C., Girn's, Stockett-Fiske Wichita, Witbur E. Wa

ah, Chatham Typewriter Seattle, ). K. Gill & Lowman-Hanford Sgringﬁeln Mo., Carroll Tgpewriter
Iker Wilmington, Hityard’s Winston-Salem, Hinkie's In Canada,

candinavian Bus. Mach., Montreal
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(Continued from page 764)

HUNTSVILLE

“Fundamentals of Masers,” A. J. McKinnon,
Western Electric Co.; 11/17/61.

“Plasma Physics Fundamentals,” R. C. Wat-
son, Jr., Brown Engineering Co.; 12/21/61.

“Saturn Telemetry System,” J. E, Rorex,
NASA —MSFC, Astrionics Lab.; 1/26/62.

“Radio and Light Waves, Their Similarities
and Differences,” G, F. Iull, Sylvania Engineering
Systems Lab,; Demonstrations; 2/23/62,

INDIANAPOLIS
Tour of Western Electric Company Plant;
2/15/62,
Kaxsas City

“Simulation of the Fractional Operators on the
Analog Computer,” C. IHalijak, University of
Kansas; 2/13/62,

KITCHENER-WATERLOO

“Automatic Programming of a Radio Station,”
G. A, Robitaille, CFPL Radio; 2/19/62. (Canada)

LoNpoN

“A Precision Frequency Standard for X-Band,”
A. Marriage, Univ. of Western Ontario; “lligh
Frequency Ionospheric Reflection,” R. Turnbull,
Univ. of Western Ontario; 3/5/62. (Canada)

'PROVEN RELIABILITY-
~ SOLID-STATE POWER INVERTERS

over 260,

000 logged hours— voltage-regulated,

frequency-controlled, for missile, telemeter, ground-
support, 1359€ all-silicon units available now—

Interelectronics all-silicon thyratron-like gating elements and cubic-
grain toroidal magnetic components convert DC to any desired number
of AC or DC outputs from 1 to 10,000 watts.

Ultra-reliable in operation (over 260,000 logged hours), no moving
parts, unharmed by shorting output or reversing input polarity. Wide
input range (18 to 32 volts DC), high conversion efficiency (to 92%,
including voltage regulation by Interelectronics patented reflex high-
efficiency magnetic amplifier circuitry).

Light weight (to 6 watts/oz.), compact (to 8 watts/cu. in.), low
ripple (to 0.01 mv. p-p), excellent voltage regulation (to 0.1%), precise
frequency control (to 0.2% with Interelectronics extreme environment
magnetostrictive standards or to 0.0001% with fork or piezoelectric
standards).

Complies with MIL specs. for shock (100G 11 mlsc.), acceleration
(100G 15 min.), vibration (100G 5 to 5,000 ¢ps.), temperature (to 150
degrees C), RF noise (1-26600).

AC single and polyphase units supply sine waveform output (to 2%
harmonics), will deliver up to ten times rated line current into a short
circuit or actuate MIL type magnetic circuit breakers or fuses, will start
gyros and motors with starting current surges up to ten fimes normal
operating line current.

Now in use in major missiles, powering telemeter transmitters, radar
beacons, electronic equipment. Single and polyphase units now power
airborne and marine missile gyros, synchros, serves, magnetic amplifiers.

Interelectronics—first and most experienced in the solid-state power
supply field prod its own all-sili solid-state gating elements, all
high flux density magnetic components, high temperature vltra-reliable
film capacitors and components, has complete facilities and know how
—has designed and delivered more working KVA than any other firm!

For complete engineering data, write Interelectronics today, or call
LUdlow 4-6200 in New York.

INTERELECTRONICS CORPORATION
2432 Grand Concourse, New York 58, N. Y.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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Los ANGELES SECTION

“Image Storage in Information Retrieval,”
L. D. Stevens, IBM Corp.; Joint with Orange Belt
Subsection; 2/13/62.

LoulsvILLE

Installation of Officers for year 1961-1962;
9/28/61,

“Transistor Theory and Application,” (Film),
E, W, Szecewa & G. Reiling, RCA; 10/19/61.

Executive Council Meeting; 12/27/61.

“Keeping Current in Plastics.” N. James, E. I.
DuPont Co.; Joint with AIEE; 2/9/62.

Miami

“A  Synchronous Cardiac Pacemaker,” .
Keller & D, Nathan, Cordis Corp.; 2/21/62.

MONTREAL
Visit to Ecole Polytechnique, J. C. Bernier:
2/14/62.
NEw ORLEANS
“Educational Television Program Production
Systems and Studio Techniques,” W. S. Hart,
WYES-TV; Tour of facilities; 2/23/62.

NEw York
“Fiber Optics,”—Panel Discussion, R. J.
Potter, IBM Corp.; J. W. Ilicks, Mosaic Fabrica-
tions; L. Curtiss, American Cystoscope Makers,
Inc.; E. Snitzer, American Optical Co.; 3/7/62.

NORTH CAROLINA

“Sound Recording,” F. L. Hopper, Bell Tele-
phone Labs.; 2/16/62.

OMAHA-LINCOLN
“Contemporary Trends In Engineering Edu-
cation,” R. W, Schmelzer, Rensselaer Polytechnic
Institute; NSPE—Engineers Week Exhibition;
2/22/62.
PHILADELPHIA
Discussion of Proposed Consolidation of IRE
and AIEE; R, M. Showers; 11/17/62.
“Crossroads for Engineers,” P.
President of IRE; 2/3/61.

Ilaggerty,

SaN DieGo

“Applications of Pattern Recognition Tech-
niques to Medical Data Processing,” P. Broome,
General Dynamics/Astronautics; 2/7/62.

SouTH CAROLINA
“Muscles to Missiles,” J. L. Powell, Dept, of
Defense; 2/20/62.
SOUTHERN ALBERTA

“The Cause and Prevention of Signal Loss In
Parabolic Microwave Antennas,” J. C. Annett,
Andrew Antenna Corp.; 2/21/62.

ToroNTO
“Solid State Power Inverters and Converters,”
B. C. Hansen, Univ. of Toronto; 2/22/62.
Truisa
“The Two-Million Watt VLF Navy Trans-
mitter at Cutler, Maine,” Mark W. Bullock, Con
tinental Electronics; 2/15/62.
VIRGINIA
“Active Satellites for World Wide Communi-
cation,” L. Pollack, IT&T Co.; 2/16,62,
WESTERN MASSACHUSETTS
Talk on The Proposed IRE-AIKE Merger,
R. L. McFarlan, Datamatic Corp. and Raytheon
Mig. Co.; 3/5/62.
WINNIPEG
“Microwave Antennas,” J. Annett, Andrew's
Antenna Co.; 2/19/62.

(Continued on page 80.4)

Use your
IRE DIRECTORY!
It's valuable!
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here’s how
a four-bend
waveguide

is processed
at specialty

automatic
Waveguide, taken from stock . . . is first Special laminated shims must now be inseried h The proper die is then placed in position in
cut to proper length . end then annealed | into the waveguide to prevent its collaose dur- = the automatic bercing machine preparatory to
for bending. ing the bending process. & making tke first tend.

Here the waveguide is shown still in the bend-

ing machine just after the firsi cf the four
bends has been made. 3

g L0y iy : £ i - 2 -
Prior to each of its supsequent hards the waveguide must be properly positioned o give accurate ‘ Af:er ihe final bend has been made, sized and
register of the next bend (illustration left). The second, third and fourth bends are shown here §§ eneckea, rigid inspection takes place, assuring

as each has been processed on the automatic bending machine. M accuracy of the completed waveguide.
Whatever your needs — bends, twists, offsets, coils, transitions, fabrica- ! 'l,
tions, complete assemblies — SPECIALTY AUTOMATIC is ready to precision - /

N

manfacture to your prints.
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Because

your two basic problems
— production time

and

narrowing profit margins
— are our

primary considerations
in the manufacture of

printed circuits.

PRINTED CIRCUIT CORP.

144 COMMERCIAL ST., MALDEN, MASS.

80A

Section
Meetings

4 »
(Continued from puge 78.1)

SUBSECTIONS

BUENAVENTURA
“Project *Oscar,’” D. Stoner, Stoner Electronics
Sales; 2 14/62.
CA1SKILL

“Economic Growth Through Engineering,”
J. Medaris, Lionel Corp.; Joint with Technical
Societies; 2,21 /62.

EasTErRN NorTiH CAROLINA

“Thermal Considerations in Transistor Circuit
Design,” B. Rittman, Minneapolis-Ifoneywell;
2/9/62.

Mip-HUpsox

“Economic Growth Through Engineering,”
J. B. Medaris, Lionel Corp.; Joint with Technical
Societies; 2/21,062.

NORTHERN VERMONT
“Communicittions Satellites,” J. D. Tebo, Bell
Tel. Labs.; Joint with Technical Societies; 2/19 /62.
PaLm BEach
“The Electronic tleart,” Dr. Nathan, Dr.
Center & Mr. W. Keller, Cordis Corp.; 12/19/61.

Paxama City

“Microminiaturization Techniques,” L. Fara
bee, RCA Corp.; 2,27,62.
SANTA ANA
“Fallout Defense,” W. F. Libby, UCLA;
2/13/62.
THE MOST

COMPREHENSIVE MICROLINE OF

SOLID STATE ELECTRONIC

CHOPPERS

ACTUAL SIZE
=
IES |
e |
-
|
(4400
{ “ ‘ ’
1 | |
(i [
MODEL 10 MODEL 70P MODEL 30
HIGH SPEED MICROMINIATURE UINEAR
LOW POWER NON-MECHANICAL STABLE
LONG UFE INERTIALESS RUGGED

The transistor chopper (or modulator) is o solidly encap-
suloted unit designed to olternotely connect ond dis-
connect o load from a signal source. It moy olso be used
as o demodulator to convert on a.c. signol to d.c. It is
copable of linearly switching or chopping voltages over
o wide dynomic range which extends down to o froction
of o millivolt ond up to 150 volts.

These units ore practicolly immune to the effects of shock

and vibrotion moking them ideol for militory, spoce ve- !

hicle ond portable opplicotions. The tronsistor chopper hos
aninherently long life ond is not subject to contact bounce,
weor, pitting or burning.

T WRITE OR PHONE FOR BULLETINS ——

SOLID STATE ELECTRONICS (0.

15321 RAYEN STREET
SEPULVEDA, CALIFORNIA
EMpire 4-2271 @ STote 5-4473

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

'Clem,we
shoulda used

HEXSEALS &
SEELSKREWS™

Do you have suggestions for car-
toons? If so, send them on to us
...A PRIZE FOR EVERY ENTRANT!
You’ll get a credit line too...if you
give permission.

Cartoon above suggested by H.
Lindauer, New York, N. Y.

Incidentally... HEXSEALS are
modular seals which fit onto
switches.

SEELSKREWS are self-sealing

screws.

We also manufacture
SEELBOLTS* SEELRIVITS*
RUBRGLAS*  SILICORINGS*

OUR PRODUCTS MEET ALL
APPLICABLE MIL SPECS

Our modular seals may be new to
you; let us send you our Catalog
3598B. *Trade Mark

Write or call: MISS RIVA SOLINS

APM-HEXSEAL

CORPORATION
41 Honeck St., Englewood, N. J.
LOwell 9-5700

May, 1962




.AL NEWS
L New Products A

" s
These manufactusers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affitiation.

(Contuned from page 68:1)

Octal/Decimal
Decoder

Computer Control Co., 983 Concord
St., Framingham, Mass., announces the re-
cent addition of the Model OD-30 Octal
/Decimal Decoder to its compatible series
of de to 1 and 5 megacycle S-PAC digital
modules.

The OD-30 contains a prewired binary-
to-octal decnder plus additional cirenitry
to expand the matrix for BCD-to-decimal
decoding. Three additional inputs are pro-
vided to permit the matrix to be expanded

(Continued on page 82.4)

SECON/ENGINEERED

flexible
Ceramic
nsulated
Wire

for high temperature
and nuclear environments

After our flexible ceramic insulation is wound
and inserted in a component, a final heat
treatment produces a true ceramic body for
continuous use to 1000° F. For more informa-
tion, write to us at 7 intervale St.

White Plains, N. Y.

WH 9-4757

SECON
METALS

CORPORATION

PROCEEDINGS OF THE IRE May, 1962

NEW DIMENSIONS IN RELIABILITY

NOW

make solderless connections...anywhere
... without plugging into a power source

All the power you heed is stored in the
handle! Here’s important news for people
who make electrical connections. [t’s the
new Gardner-Denver battery-powered
“Wire-Wrap™’® tool that brings new time-
saving convenience to the production line.
And it’s a must for the serviceman’s kit.

No more dangling extension cords or trailing

air hose that can damage delicate assemblies. Gardner-Denver
No dependence on elusive power outlets. battery-powered
This handy new tool weighs only 16 oz., yet “Wire-Wrap”
makes thousands of perfect electrical con- tool.

nections without recharging. And recharging
is easy . . . simply plug the battery into a
wall outlet overnight.

The new battery-powered model 14R2 “Wire-Wrap” tool is another new
dimension that Gardner-Denver has added to the reliability of electrical con-

| nections. Get the whole story in a hurry—phone or wire for new Bulletin 14-3.

EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW

GARDNER - DENVER

Gard d Expressway, Quincy, Mllinois

Denver Company,

In C da: Gard Denver C y (Canada), LKd., 14 Cuiity Ave., Toronto 16, Ontario

81A



Component  iinew 23

Power NG

PEERLESS

Designed to Your
Requirements.....

Peerless power supplies are avail-
able with DC or AC inputs. AC in-
puts are normally 60 or 400 c¢ps; DC
outputs extend to 10 ma or higher.
Regulation values normally range
from 5% to 109 from no load to full
load; peak-to-peak ripple voltages
are less than 1% of output voltage
within this range. When required,
closer tolerances can be supplied.

Peerless power supplies can be pack-
aged to meet any operating require-
ments from commercial to Mil, Spec.
And, their dimensions and configura-
tions may also vary to meet specific
volume requirements. For complex
applications, Peerless has designed
and manufactured power supplies that
provide two or more outputs, operate
in ambients up to 125°C and withstand
shocks up to 50 G’s. Whether your
requirements are conventional or
exotic, Peerless can solve the design
problemsand manufacture in quantity

to your exact specifications.

NEW!
Send
Coupon
For

Free
Catalog

Contains detailed specs on 48 widely varied types
of Peerless power supplies and comprehensive
Estimating Specifications Sheet!

@® PEERLESS

EL!OTRIOAL PRODUCTS

A mvusmu OF ALTEC LANSING CORPORATION
1515 S. Manchester Ave., A , Calif.
NEW YORK « LOS ANGELES

]
1
1
1
1
]
1
1
1
1
1
1 Please send your new catalog,
]
1
1
1
1
]
]
1
1
1
]

“PEERLESS POWER SUPPLIES".
| understand there is no obligation.
Name
Title
Company
' Address

(©) 1961 ALTEC LANSING CORPORATION
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(Continued from page 81)

to 16, 32, or 64 outputs by connecting ad-
(|lthllal decoders. One or more of these
additional input lines may be used for
strobing or sampling the matrix.

The BCD-to-decimal decoder uses the
octal matrix for the “zero” through “seven”
output lines, and two additional independ-
ent gates, included on the PAC, for output
lines “eight” and “nine.” The two inde-
pendent gates are standard NAND gates
and may be used as such if BCD-to-deci-
mal decoding is not required. One of these
gates has six inputs, the other has two.
Both gates have modes for expanding the
fan-in to a maximum of ten. Each output
will drive the specified number of standard
S-PAC loads plus stray capacitance.

Packaging features include a 41" X7"
glass-impregnated epoxy card, etched wir-
ing, an anodized aluminum frame, and a
34-terminal hermaphroditic type connector
designed for insertion into a standard, pre-
wired 19- or 28-connector S-BLOC housing.

APD Data
Acquisition System
Sampling rate of 200 channels per sec-

ond is now available in a new high speed
version of an analog to pulse duration

(APD) data acquisition system for process
control applications developed by Genisco,
Inc., 2233 Federal Ave., Los Angeles 64,
Calif.

The new unit adds the advantages of
high speed sampling to the accuracy and
stability of the original APD. The system
directly converts a low level electrical in-
put signal to a pulse linearly related in
duration to the input signal amplitude. It
is applicable with DC-voltage, low im-
pedance sensing instrument sources such
as thermocouples, resistance thermo-
meters, strain gage transducers.

The pulse duration output is digitally
measured for display, recording, or for
further processing for input to digital com-
puting equipment. The system retains the
permanent “sample and hold” feature of
the original APD and can be designed to
operate either in sequential or parallel
data sampling modes. (Output values can
be i engineering units.) Modular design
permits systems of several hundred chan-
nels to be built.

Operational characteristics include 5-

(Continued on pagc 8411)

MICROWAVE COAXIAL COMPONENTS

The complete Sage catalogue includes twenty-six lines of coaxial
and waveguide components, covering the frequency range from DC through 40 Gc.

The tabies below highlight three of the coaxial lines.

Model  Frequency Minimum  Max.  Body Dim.
No Range Directivity VSWR % 11% 1 Price
@ 748 60-125 mc 30db 1.20 22 $225.00
749 125-250 mc 20db 1.20 1 175.00
TEMLINE 750 250-500 mc 200b 1.20 6 175.00
HYBRIDS 751 500-1000me 20db 1.25 3 175.00
752 1000-2000mc 20db 1.25 2 175.00
753 2000-4000mc 20ab 1.25 11, 175,00
754 4000-8000mc 15db 135 24, 225.00
Coupling: 3db+0.5db
Model  Frequency Body Dim.  Crystals  Price with
No Range Output  1%4x1%x  Supplied Crystals
2491 Dual 1% (2 INGIGE  $275.00
2093 15B0me g 30000
2501 Dual 64 (2) INAIGE  $250.00
CORTRL w03 2050 me G 275.00
2511 . Dual 3% (2) INAI6E  $250.00
BALANCED 513 S00-1000me G 275.00
MIXERS 2521 Dual 2% (2) INAIGE  $250.00
2503 1000-2000me Gy 275.00
2931 . Dual 2% (2) INAIGE  $250.00
2533 2000-4000me ot 275.00
2541 Dual 25 (2) IN23E/ER  $300.00
2543 4000-8000me oy 325.00
Intermediate frequencies through 120 mc are standard
Model  Frequency Mari Mani
No Range VSWR Insertion Loss  Price
305+ 1.15 0C-5000mc $100.00
COAX|AL 305We 0C-12.400mc 1.30 5000-12.400mc Less than 0.1db 110.00
3400+ 115, 50 mc-4 Ge 0.15db, 175.00
ROTARY 50 me-12.4 Ge J 125 4-8 G 50 me-4 Ge
JOINTS 340w+ : 1.35,8-12.4 Ge 0.25db, 195.00
4.12.4 Ge
*Contacting junction **Capacitively coupled
NOTE: Models 305W and 340W are weatherized versions ot Models 305
and 340, respectively.

Engineering inquiries concerning special requirements are invited.

SAGE LABORATORIES, nc.

3 HURON ORIVE « NATICK, MASSACHUSEYYS CABLE AOORESS: WARWICK BOSTON « TWX: NATICK 479U
OIRECT OIAL COOE 617 OLYMPIC 3-08

p—
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seemves

of prefessional development

... a challenge

GIVE T
YOUR YOUNG
ENGINEERS

A HEAD START

Send today for this professional development kit prepared by successful engineers

The first five years after graduation are the most im-
portant years of an engineer’s career. That’s why this
carefully planned program of professional development
can help your engineers—just as it is now helping so
many others.

This kit, sponsored by eight of the foremost engineer-
ing societies provides a framework for planning, focuses
attention on six vital areas:

1. Starting your career 4. Responsible citizenship

2. Education after college 5. Selected reading

3. Professional identification 6. Personal appraisal
The complete kit contains a 48-page reference manual,
a statement of the responsibilities and ethical principles
of the engineering profession, a selected reading list. a
personal appraisal booklet, and a brochure outlining the
complete six point program.

Start now to help your engineers plan their careers with
professional help . . . send in the coupon today.

COMPLETE KIT $2.00—quantity discounts on request

r _________________________ -
| EnciNEErs COUNCIL FOR ProrrssioNaL DEVELOPMENT |
| 345 East 47th Street, New York 17, N. Y. |
| Gentlemen: Please send me First Five Years :
|| Kit (s) for which $ __is enclosed. |
| Name . — |
: Position = — - ll
| Firm _ —_— . _ |
: Address_ R :
| City, Zone, State. - ]
e e ——— R — ———— d



— RARE GASES -

MIXTURES /@)

|
|

PUREST OBTA?N(I)\BL%
O 0o°
ALL YOU NEED

—from the foremost producer
of atmospheric gases!

¢ Produced under continuous mass
spectrometer control,

¢ Fast nationwide delivery.
¢ Guaranteed ultra-high purity.

e Scientifically blended and tested
mixtures for any need.

® Quality based on more than 50
years of rare gas know-how.

® Complete technical service. '

SEND FOR NEW 20-PAGE |
ONE-SOURCE RARE GAS BOOKLET

First comprehensive
price and specification
list for all rare gases
and mixtures. ..

| |

f—————————

CLIP COUPON — ATTACH TO
BUSINESS LETTERHEAD
Rare Gases, Dept. IRES

Linde Company
Division of Union Carbide Corporation
270 Park Avenue, New York 17, N. Y.

-1
| |
| |
| |
| I
| I
| |
| O Please send a copy of your booklet |
| listing prices, specifications, and in- |
| formation on LINDE Rare Gases. |
| 0O Havea representative |
| contact me. |
| UNION |
| |
| |
I i
| !
| |

-1

LIN DE CARBIDE
COMPANY

“Linde" and “Union Carbide’ are registered
trade marks of Union Carbide Corporation.

G g Sy G

! " nt
These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information, Please mention your IRE affiliation.

(Continned from page 82A4)

millisecond sampling time for each chan-
nel, resolution of 0.1% (1 part in 1000),
repeatability of +0.1% + one output
count per 1000; linearity of +0.1%, of full
scale input, sensitivity of § millivolts mini-
mum full scale input. Source impedance is
a nominal 100 ohms for thermocouples.
Converter output is 10-volt pulse with less
than 2 microsecond rise and fall times,
output impedance of 1800 ohms. Power
requirements: Approximately 1 watt
/channel, 110 volts, 60 cps. Special sam-
pling rates from 5 to 500 samples/second
are available on order. For additional in-
formation, contact the firm.

Dual Preset
Counter-Controller

A new all transistorized 100 ke dual
preset counter-controller has heen an-
nounced by Computer Measurements Co.,
12970 Bradley Ave., San Fernando, Calif.

The 780 Series counters are designed to
solve control problems, such as motor over-
speed, shearing to length, high speed coil
winding, weighing, sorting, batching, func-

(Continued on page 85A4)

“BEAMED-POWER” ANTENNAS

NOW MAILING! PL88 — technical
data, pricing bulletin describing
Advanced-design commercial and
citizen-band base-station antennas
and accessories. Includes Tower,
Rotator, “‘Baluns,’”” Masting and
Transmission line data, plus nice-
to-have-around “info.” Request
your copy, today; no obligation.

WORLD RENOWNED AND RESPECTED
PERFORMANCE -6 to 1500 MC.

Ire
LABORATORIES

ASBURY PARK 46, NEW JERSEY, US.A.

ANTENNAS

|
I

A COST
ESTIMATING
SERVICE

Within Reach of Your
Telephone

Whether you are a government official
preparing a budget estimate, or a con-
tractor preparing a hid proposal, PTM’s
cost estimating service can help you in
niany ways,

® As an emergency service when your
own engineers are overloaded.

® As a supplementary service to check
your own estimates.

® As an impartial estimate in the settle-
ment of disputes.

Accurately and professionally exe-
cuted, our estimates are a detailed
breakdown giving you material costs,
weights, man hours of labor in all clas-
sifications, sources of supply for raw
materials, purchased items, alternate de-
sign and material snggestions, and all
other information needed for your pres-
entation.

Our clients include:

® Amcrican Machine & Foundry Co.
¢ Andrea Radio Corp.

® Boguc Electric Mfg. Co.

® Burroughs Corp.

e Consolidated Avionics Corp.

® Control Instrument Co., Inc.

® Electronic Signal Co., Inc.

® Generval Precision Labs,

® Huyck Systems Co.

¢ International Business Machines Corp.
® ]J. A. Mawrer, Inc.

® National Broadcasting Co.

® Philips Electronics, Inc. and others.

For prompt service, phone—
In Washington, D.C.—
Enterprise 1-2063

In New York City—
Barclay 7-2063

Or write
Mr. Walter Middleton, President

PTM TECHNICAL
CONSULTANTS

120 Liberty Street
New York 6, N.Y.

84A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE May, 1962



tion programming and timing, and vari-
able pulse gencration. CMC offers this
instrument with a two-vear free service
warranty. i

The counter-coutroller is a direct-read-
ing solid state clectronic counter provid-
ing output information in the form of
pulses and relay closures at any two pre-
selected counts within the capacity of the
unit. Capable of operating at rates up to
100,000 counts per second, the instriment
accepts input information from any stand-
ard transducer such as a photocell, tach-
ometer, flow and pressure pickups, switch
closures, and so forth. Selection of the pre-
set numbers is accomplished by thumb
wheels adjacent to each decade. Input
sensitivity is 0.1 volt.

The series is available in two-through
six-decade maodels. Power consumption is
40 watts. The unit measures 51 H X177 \W
X12" D and weighs 21 pounds. It is avail-
able in either rack or cabinet mounting.
Prices range from $975.00 to $1350.00. [De-
livery 60 days.

IFor complete technical information,
please address Bob Steele, sales manager at
the firm.

(Continned on page 86A)
SURVEYS & Marconi's telecommunica-

tions survey teams are at work in many
parts of the worid. Marconi's is the only

U HAVE AN

(o] 1 company maintaining a permanent re-
i OBSTRU("ON LIGHTING ST Ol
i PROBLEM? d | evagetion
Y our Best Answer is
! Gv'l'év & PHILLIPS, INC. 1 N
b e e o INSTALLATION % Marconi's instal-
I —g‘;’:“"“" “l‘-i“”f": ::““:‘:"‘"‘:‘:“'& | lation teams undertake complete re-
{ iol
l _Trumd;:’;::;:s - "‘"‘:"Y'_ -l sponsibility for system installation, in-
- .

- e S cluding erection of buildings and civil
engineering works as well as the instal-
lation of the telecommunications equip-

ment and auxiliary plant.

Model LC 2076

For 4 towers with “A-2" or “‘A-3" light- ‘
ing, FOUR CIRCUIT FLASHER, PHOTO
CONTROL with 20 ft. remote photo-tube
cable. 115/230 V (indoor housing).

MANY OTHER MODELS AVAILABLE
Write for literature on your specific problem I

r— HUGHEY & PHILLIPS, INC. —

Manufacturers of |
' 300MM Beacons, Obstruction Lights, Photo-
| Electric Controls, Beacon Flashers, Special '
Junction Boxes, Microwave Tower Light Con-
I trol and alarm Systems, Tower Isolation Trans. |
formers. and Complete Kits for: Tower
' Lighting. Sleetmelter Power and Control.

3200 N. San Fernando Bivd. Burbank, Calif._]l

PROCEEDINGS OF THE IRE Moy, 1962

THERE’S A WORLD

| OF EXPERIENGE
IN

EVERYTHING
MARGONI’S DO

The Post and Telegraph Authorities
of more than 80 countries rely on

Marconi telecommunications equipment

PLANNING % Marconi's vast experience
is reflected in the quality of its system
planning organisation which is constantly
employed on planning major telecom-
munications systems for many parts of
the world.

MAINTENANCE % Marconi’s provide a
complete system maintenance service
and undertake the training of operating
and maintenance staff, either locally or
in England. Marconi's will also establish
and manage local training schools for
Post and Telegraph Authorities.

MARCONI.

GOMPLETE COMMUNICATIONS SYSTEMS SURVEYED, PLANNED, INSTALLED, MAINTAINED

COMMUNICATIONS DIVISION, MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED
CHELMSFORD, ESSEX, ENGLAND.

MR. J. S. V. WALTON, MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED
SUITE 1941, 750 THIRD AVENUE, NEW YORK 17, N.Y,, U.S.A.
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Halogen-Sensitive
Leak Detector

General Electric of Schenectady, N. Y.
has introduced a new halogen-sensitive,
electronic leak detector specifically de-
signed for use in halogen-contaminated at-
mospheres. Designated the H-3P and fea-
turing a new proportioning probe, this de-

tector is sensitive enough to detect halogen
leaks as small as 1/100 ounces Refrigerant-
12 per vear even when contamination
levels reach 1000 parts R-12 per million
parts air.

NEED ASSISTANCE

OPTICAL ELECTRO-MECHANICAL
INSTRUMENTATION...

nwn 171 N
\JUU:L\J LL]

DESIGN ENGINEERING...

/

PRECISION MANUFACTURE =

g}!WL}F =
(o)

LET WOLLENSAK OPTICAL COMPANY
BE OF SERVICE TO YOU...

We are specialists in the development and manufacture of custom optical-
mechanical devices . . . concentrating on products which require high engi-
neering excellence and precision manufacture.

We have worked with many of America’s largest corporations, such as
GE, Philco, RCA, Haloid Xerox assisting them with sub-assemblies, opti-
cal-mechanical engineering and manufacture of units, in which we are
extremely capable. Why not contact us on your next problem.

Call or write.

Uollensak Division

34188 REVERE CAMERA COMPANY

ROCHESTER 21, N.Y,

86A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

. A SUBSIDIARY OF 3M COMPANY

The H-31 leak detector can be used to
test pressurized enclosures by manually
probing seams, joints and welds. When a
leak is detected, an audible alarm sounds.

In operation, the H-5P draws air from
the atmosphere and from a pure air filter
in the control unit. The proportioning
probe rations the amount of air coming
from both sources. By adjusting the
probe’s proportioning valve, the operator
can reduce the amount of contaminated air
entering the detector and increase the
amount of pure air coming from the llter.
As a result, the effects of contamination
are neutralized and the H-5P operates at
full sensitivity.

Because of the new proportioning
probe, the detector's sensitive element is
protected against  exposure  to  large
amounts of contamination. General Elec-
tric engineers say that this will result in
minimum maintenance of the unit and
longer sensitive element life.

High Power TWT Supply

A TWT supply designed specilically for
high power TWT's is available as a stand-
ard unit. Developed by The Narda Micro-
wave Corp., Plain-
view, L. I, N. Y.
and designated
Model 15101, the
unit is available in
cight weeks.

The beam sup-
ply is continnously
variable from -2
to —12 kv by
means  of  both
coarse and hne con-
trols on the front
panel. The DC bias
supply is also continuously variable from 0
to 250 \" negative with respect to the cath-
ode, and it floats at the beam voltage. The
DC filament supply can be varied between
0and 10 \" and is connected to float at the
cathode voltage. The grid pulser, which
provides for complete control of the pulse
width, amplitude, and repetition rate, is
referenced to the bias supply and, there-
fore, also floats at approximately the beam
voltage. In all cases, each of these voltages
is completely controllable from ground
level at the front panel.

Meters are provided to monitor both
voltage and current of the filament and
bias supplies, and the high voitage power
supply. The filament and bias meters are
located behind a shielded viewing panel.
An output is also provided for viewing the
performance of the grid pulser.

Other features included are a vac-ion
power supply, and a provision for external
synchronization at any repetition rate
compatible with the 0.005 maximum duty
cycle and pulse width range.

The price is $9,925. For additional in-
formation and more complete specifica-
tions, write directly to Narda.

Magnetic Tape Adapter

A magnetic tape adapter unit which
provides IBM 1401 computer users with
read/write capability from GE/ERMIA

(Continued on puye 88.:1)
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Low Current
Silicon Rectifiers

22 types, with ratings from 0.15 amps
to 1.50 amps; 100 to 2800 piv.

T,

Medium Gurrent

Silicon Rectifiers

36 types, with ratings from 2 amps to
35 amps; 100 to 600 piv; many with
choice of positive or negative base
polarity.

High Current

Silicon Rectifiers
36 types, with ratings from 50 amps
to 1000 amps; 100 to 600 piv; most
with choice of base polarity.

Tube Replacement
Silicon Rectifiers

Long life, cool-operating, compact
units replacing 959% of all popular
vacuum tube rectifiers. P1V ratings
from 1600 to 10,400; dc output cur-
rent ratings, 250 to 750 ma.

High Voltage Cartridge
Silicon Rectifiers

Ferrule mounted and axial lead
series, each in 18 different types; 600
to 16,000 piv.

Silicon
Voltage Regulators

Regular series: 93 types in 14, 1, and
10wattclassifications; 5.6 to 100 volts
breakdown. Special series: 17 types,
1 watt, 6 to 105 volts breakdown;
excellent performance at low cost.

/ invitations

to invention in circuit design...
seven lines of Tarzian semicon-
ductor products offering depend-
able performance at realistic
prices, plus interested and in-
formed application engineering
service and production and de-
velopment facilities to help you
solve special problems or meet
special requirements. Tell us
your need or send for our newest
catalogs, or both.

Surge Suppressors

136 types, polarized, single phase and
three-phase non polarized; max-
imum discharge currents from 0.25
to 33.0 amps. New application data
catalog,

SARKES TARZIAN, Inc.

World's Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems « Broadcast
Equipment « Air Trimmers « FM Radios « Magnetic Recording Tape « Semiconductor Devices
SEMICONDUCTOR DIVISION ¢« BLOOMI NGTON, INDIANA
-/ /n Canada: 700 Weston Rd., Toronto 9 « Export: Ad Auriema, Inc., New York
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-

FLY UNITED JETS
T0 WESCON

Western Electronics
Convention and Show

Los Angeles— August 21 thru 24
Call your Travel Agent or United.

THE EXTRA CARE AIRLINE

UNITED

® Semiconductors

Resistors
Custom Melting, Complete Redrawing,
Strand and Vacuum Annealing Services

for fine wire processing to customers’
specifications.

Potentiometers
Thermocouples
Electronic Tubes
Other Electronic
Applications
WRITE for valuable
brochure contain- I
ing fine wire com-
positions, perti-
nent properties
and applications.

precious, base, exotic
and special metals
— bare or
insulated

CONSOLIDATED REACTIVE METALS. inc.
115 Hoyt Avenue — Mamaroneck, N.Y. — OWens 8-2300

B! NEWS
/;p_ New Products éﬁ

These manufacturers have invitea PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

(Continned from page 864)

or (:1£ 210 10 IBM format and vice versa,
is now available from Electronic Engineer-
ing Co. of California, Box 38. Santa Ana.
Calif

The 734 magnetic tape adapter oper-
ates as a program control imput/output
unit of 1B 1401 ard ties to it in place of
one 1BM 720 Tape Enit. Data may be
edited or updated during the conversions
as programmed by the TBM 1401, The
complete ERMA and 1BM error detection
circuitry are provided in the svstem. Al
dita translated to aml from the FECO 751
is in BN coding and format. M normal
capabilities of the IBM 1401 ave available
to process data.

The 754 is housed in two equipment
cabinets 69” high, with a toetal width of
18", a depth of 247, and weighs 800 Ibs. All
active compoients in the svstem are solid
state construction.

I’rice is $85,000 and delivery is 120 dayvs
after receipt of order

IFor adeditional information write Data
Processing Section, Sales Department. of
the firm.

Ionization Gage

\ new, low-cost, cold cathode ionizi-
tion gage (referred to as a Philips or Pen
lings gage., designec for industrial appli-
cations and capable of vacuum measure-
meuts from 1072 to 10 7 mm Hg, has been
announced by The Fredericks Co., Beth-
avres, 'a. Designated the Televac NModel
7\ Cold Cathode lonizatior Gage, this
instrument is of particular value in such
applications as vacuum metallurgy, elec-
tron heam welders, vacuum welding, vac-

(Conti n fuge Y0A)
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il
Ele’fct onics

Co}i ‘!or'ation

Printed circuitry by EP E C
meets the rigid specifica-
tions of use in missiles, guid-
ance systems, computers
and quality instruments
from separate and com-
plete East and West Coast
facilities: plants in Need-
ham Heights, Massachusetts
and Encinitas, California.

These plants are producing
today—

@ PRINTED WIRING &
ASSEMBLY

@ DIELOX—circuits on
aluminum base

@ CU-CON PLATED HOLES

@ PROTOMAKA, the labora-
tory unit for ‘do-it-your-
self’ processing of printed
wiring boards.

Main Office: 175 A’ Street
Needham Heights, Mass.
Telephone: Hllcrest 4-3912

Western Division: Box 548
Encinitas, Calif.
Telephone: PlLateau 3-6261

PROCEEDINGS OF THE IRE May, 1962

'« « » Dedicated to Quantity
Production of Quality TWTs

Not a claim, but a FACT . . . Huggins Laboratories consistently
achieves the industry’s highest annual production figures — an
enviable record of which we are proud.

To earn this record, Huggins’ engineering-trained management
combined production-oriented facilities with the skill and technical
know-how of engineers and technicians to create a manufacturing
team which has the proven ability to deliver production quantities
on short delivery schedules.

Should your application require reliable TWTs in quantity, let
Huggins’ years of experience in producing quality TWTs in quan-
tity work for you. Contact our Sales Department and discuss your
needs.

UGG| Ns LABORATORIES INC.

development

qulf'-eennq

0 Qé'ﬁ 999 East Arques Avenve, Sunnyvale, Cdlifornio
LABO‘»’\O 736-9330 Area Code 408 TWX SUNV 908-U

89A



Good products

deserve good

Comar
components help
good products

perform better

% If you use relays, soleneids, coils,

or switches, in your product,

your best source is Comar.
Custom-manufactured to your specs,
Comar components provide
maximum efficiency and
dependability at low cost.

Send for full details now!

RELAYS « SOLENOIDS ¢ COILS « SWITCHES « HERMETIC SEALING

For users of high purity elements
a complete catalog of technical
data sheets providing informa-
tion on physical constants, anal-
ysis data and prices will be sent
to you with our compliments.
Simply fill in and clip out the
coupon below. No obligation at
all, drop it in the mail today.

American Smelting

and Refining Company

High Purity Elements Dept.

120 Broadway, New York 5, N.Y.

Gentlemen:

Please send me your current High
Purity Elements Catalog.

ComMpany ......oviiiiii i
Address ......... ... ...
My interest in high purity elements is
{17 0660006 000000060000060600660600000

90A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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TORATZINE

CAIRMOUNY

WcHImiIcAL €O, INC
WANUFACTUMING CHE

ACTIVA

It stands
alone

You can't buy HYDRAZINE-
ACTIVATED FLUX* or Core
Soider under any other brand
name. Fairmount is the sole
producer.
Hydrazine-Activated Flux and
Core Solder offers an
exclusive combination of
advantages:
e High wetting properties
for good “bite.”
e Non-corrosive connections.
e Residues removed by
heating or water rinse.
¢ No change on aging.

MIREE

These performance characteristics were confirmed in a recent
evaluation of leading fluxes used in the fields of printed wiring
and etched circuitry.

No one flux is best for all purposes. TEST HYDRAZINE
FLUX AND CORE SOLDER FOR YOURSELF. The liquid
permits pre-fluxing, is useful for soft-soldering a wide range of
copper and copper-based alloys. The core solder flows at an
ideal rate, leaves @ minimum of soldering residues. Write

for samples of either, or technical literature.

*J.S. Patent No. 2,612,452 ond others

NEWS
oducts

k@ New Pr

These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.
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(Continued from page 88A4)

uum brazing, vacuum evaporating, vac-
uum sintering, vacuwm annealing, vacuum
heat treating, particle accelerators, vac-
uum jacketing for liquid oxygen and hy-
drogen, and missile lannch instrumenta-
tion.

Sensing tubes are metal, and iuclude a
removable anode assembly for case of
cleaning aud inspection of inside of sensing
tube. Tubulation is of one-inch 1D to per-
mit rapid response to pressure changes.
The Televac Model 7A permits operation
in either single, dual or three range scales
from 1072 to 107 nuu Hg.

By adding a thermocouple vacuum
gage as an integral part of the Model 7A,
cotnplete and independent coverage of the
range from 1 to 1073 mm Ilg can be pro-
vided.

The Model 7A has no measurable drift
or meter oscillation and can be coupled
with an automatic controller for indication,
remote alarm or external control. Ter-
inals can also be provided for driving a 10
millivolt, full scale, potentiometer-ty pe re-
corder.

Several explosion-proof versions for use
in liquid oxygen and hydrogen vacuum
dewar-type tanks are available.

Available only from Fairmount
and its sales agents.

Fairmount

CHEMICAL CO., INC.
136 Liberty St., N. Y. 6, N. Y.

The instrument is produced in cabinet
panel, chassis and rack mounted conligura-
tions. Dimensions of the cabinet mounted
unit are: Height, 73"; width, 14}"; and
depth, 10" The rack mounted unit meas-
ures 7" high (other heights available upon
request), 19” wide and 113" deep. IFor de-
tails write to the firm.

Motor Generator

Thirty-ive per cent more space and a
reduction of 23 per cent in weight, is made
available through the use of the motor gen-
erator designed and developed by The
Bendix Corp., Eclipse-Pioneer Div., Teter-
boro, N. J. Designated as the 1'V-6000-1-
Al, the new unit is 1.375 inches long in a
size 10 franie, as compared to the conven-
tional length of 2.1 inches. The unit is com-
parable i operating characteristics to the
Eclipse-Pioneer FV-100 series motor gei-
erators, and is being made available in the
samie variety of shaft configuratiouns.

(Contined on page 92A4)
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PRECISION wita SIMPT_ICITY

FROM DELCO RADIO

‘That’s the big feature in Delco Radio’s new 175 VA and 250 VA static inverter power supplies.
These all-transistor units offer increased reliability through simplified circuits. Both static inverters
are designed for either airborne or ground applications and will withstand overload and output
short circuit conditions indefinitely, delivering at least 11095 of rated output before going into
overload protection. Units automatically recover to full output upon removal of overload and
short circuit. Units are designed to meet the environmental requirements of MIL-E-5272C. For
further information on military electronics write Delco Radio’s Military Sales Department.

175 VA Static Inverter 250 VA Static Inverter

ELECTRICAL
SPECIFICATIONS

175 VA STATIC INVERTER 250 VA STATIC INVERTER

Input Input

Voltage: 27.5 VDC = 109 per MI1L-STD-704 Voltage: 27.5 VDC = 109 per MIL-STD-704

Output Output

Power: 175 VA single phase 0.5 lag to 1.0 power Power: 250 VA single phase 0.6 lag to 1.0 power
factor factor

Voltage: 115 V adjustable from 110 to 120 volts Voltage: 115 V adjustable from 110 to 120 volts

Regulation: I-volt change for any variation of load be- Regulation: 0.7 volt for any variation of load between zero
tween zero and 1109 of full load, and input and 1109 of full load, and input voltage be-
voltage between 25 VDC and 30 VDC tween 25 VDC and 30 VDC

Frequency: 400 = 1 cps. Frequency: 400 = .5 cps.
Frequency changes less than 1.0 cps. for all Frequency changes less than 1.0 cps. for all
environment, load and input voltage vari- environment, load and input voltage vari-
ation ation

Distortion: Less than 59 total harmonic Distortion: Less than 59 total harmonic

Efficiency: 809 at full load Efficiency: 809 at full load

[DELCO
RADIO

Division of General Motors o  Kokomo, Indiana
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McLEAN BLOWERS :

Help Maintain Reliability
In TITAN Supportgﬁqulpment

McLean Blowers are known the world over for reliability. That’s
why they are used in the Titan I Trainer racks shown above.
Developed and manufactured by THE MARTIN COMPANY, the
trainer completely simulates the control center for providing Air
Force personnel with experience in the checkout and flight opera-
tions of the mightiest ICBM. Full MIL-SPEC McLEAN Blowers
are used to cool the racks, helping to maintain the inherent relia-
bility of the vital electronic components and circuitry. McLEAN
offers a complete MIL-SPEC line of blowers as well as commenr-
cial models. McLEAN Blowers are smart, compact and easy to
install. Over 100 models in various panel heights and CFM’s
are available.

McLEAN BLOWERS . . . Tops in Reliability and Performance
for over Twenty Years

== WRITE TODAY R
New 16-Page

Condensed Catalog

' ll” ENGINEERING
;,;” McLEAN :corarories
’ World Leader in Packaged Cooling

P.O. Box 228, Princeton, New Jersey
McLEAN Phone Area Code 609 WAIlnut 4-4440
MODEL 2EB512A TWX PRN NJ 636U

[
These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

(Continucd from page 90A4)

In existing iustallations, the FV-6000-
1-A1 can replace conventional units with
comparable operating characteristics, re-
sulting in additional space for expansion.
In designing new installations, the unit will
provide for an overall reduction of the
space envelope.

The unit counsists of a two-phase, four-
pole, 400-cps induction motor and a single-
phase generator, the rotors of both ele-
ments being mounted on a common shaft
in a single housing. One motor phasc is
center-tapped, while the other has a split
winding for either parallel or series opera-
tion. The genecrator produces a single-
phase output, proportional to speed, of
0.42 volt at 1000 rpm, with a linearity of
1 of 1% up to 4000 rpm. Stainless steel
bearings and laminations assure resistance
to corrosion. The component weighs 2.3
ounces, and has an operating temperature
range of —55 to +125°C.

Bench Size
Diffusion Furnace

A bench size precision diffusion furnace
has been introduced by Sutherland Mack-
lem, Inc. The 16"X16°X36" furnace is
mounted on a power and control console
only 15 inches high. In one to four 2{”
alumina mmffles it provides thermal flats
within +0.8°C over 10 to 14 iuches long,
at any temperature between 500°C and
1300°C. At maximum operating tempera-
ture, the case temperature remains under

95°C.

The wound heatiug elements are op-
erated in three sections, with siugle-point,
three-mode, millivoltmeter temperature
control. Eight-poiut profile adjustment
and continuous differential end-section
controls set the thermal flat uniformity
over a wide range of operating conditions.
Two, three, and four tube models have
separate heating elements, with individual
adjustment for each.

The control system is based on silicon-
controlled-rectifier ac power modulators,
and fail-safe magnetic ‘I'ransphasers® with
error-rate damping control and reset ver-
nier. Digital set-point, temperature re-

(Continued on page 94A4)
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MODEL  6db BANDWIDTH

—  easaw TL-2D5A 2 ke
— eEssawn TL-4D9A 4 ke
G- TL-6D12A 6 ke

— WA TL-8D16A 8 kc
N S T [ TL-10D18A 10 ke
———— RS0 —————  TL-16D25A 16 ke

—— - TL-20D32A 20 k¢
— EESG TL-30D45A 30 ke
—— WSSO  TL-40D55A 40 kc

— @b TL-45D60A 45 ke

— SIS s-—————  TL-32E48C 32 ke

——— B TL-50D85C 50 kc

(suffix "A" denotes 455 kc center frequency;
suffix "C" denotes 5)0 kc center frequency)

m
:

Now in stock in 12 bandwidths...
30 db rejection in 0.1 cu. in.

Clevite ceramic ladder filters provide more selectivity for their size than any conventional i-f fiiter. They
are fixed tuned and need no alignment—are non-magnetic and non-microphonic. Leading manufac-
turers now have Clevite ladder filters in their communications equipment. Improve your newest design
with these unique filters. Write now for complete specifications—Bulletin 94012, or for selectivity curves
available on each stock model. M Dimensions: ¥%¢" diameter x 1%" long. W Selectivity: 60 db/6db
shape factor from 1.3:1 to 2.6:1. M Center Frequency Stability: within 0.29% for 5 years, and within
0.2% from —40° to +85° C. M Impedance: 1200-1500 ohms. M Designed for military environment.

CLEVITE_ELECTRONIC COMPONENTS ...

DIVISION OF 232 FCRBES ROAD, BEDFORD, OHIO _  Maplewood, N.J. / Chicago, Iil. / Denver, Colo. / Inglewood, Calif.




NEW

MINIATURE
_ELAPSED

TIME |

ACTUAL SIZE

METER
181"x037"x037" -
ind ac hro n

Indachron ... a new and surprisingly simple develop-

ment in elapsed time metering based on electro-chemi-

cal transfer of mercury in a sealed system. A precise
constant current generated by an integral regulating
and rectifying circuit plates mercury across a gap at
an exact rate, Movement of the gap is directly propor-
tional to time. Can be mounted and read in any position.

FEATURES: Connects directly to 100V-140V A.C., 60- [
400 cycles  Scales: 500, 1000, 3000 hrs.; 2 hrs, to
25,000 hrs. on order ¢ Direct reading * 39, Accuracy
¢ Meets military vibration and shock requirements

APPLICATIONS: Preventative maintenance scheduling
* Reliability testing. ¢ Warranty validation o

WRITE FOR COMPLETE DETAILS

Gurtis Instruments, Inc.

45 KISCO AVENUE '« MOUNT KISCO, N. Y.

moderately priced
high-precision

SI.OTTED LINES

e Rated residual VSWR
under 1.010; rated error in
detected signal under 1.005.

.-
|
g
7 | &
I N
.&M s
/ An AMCI Type 2181 Slotted Line
L / with interchangeable precision |
& tapered-reducers provides for |
accurate measurements in several
transmxssxon line sizes from Type BNC
to 198" or larger. An untuned rf probe is
Write for supplied as part of the slotted line.
complete / Several tunable detector probes
information ; are available as optional accessories.
on AMCI / / Type | Frequency range | Slotlength | Price®
Slotted 21812 | 300t04000mc | 20 inches $700
Lines 2181-3 | 200 to 4000 mc | 30inches |  $750
. 2181-4 | 150 to 4000 mc 40 inches $800
2181-6 100 to 4000 mc 60 inches |  $925

m;lw;m; input adapter ta Type N und an un!unad rf prabe but exclud-
ing autput tapered reducers and tunable prabes. Prices are F.O.B. Bastan,
Mass., and are subject ta change withaut natice.

ANTENNA SYSTEMS — COMPONENTS — AIR NAVIGATION AIDS ~ INSTRUMENTS |

Manufacturing Company

299 ATLANTIC AVE, BOSTON, MASS

®\dd?fAl.FORD
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(Continued from page 924 )

cording, multi-point control, and other fea-
tures, are available as modifications to the
basic unit. The basic (single tube) unit,
complete, is priced at $3500 (packing and
shipping extra). Delivery 2 to 4 wecks, or
from stock as available.

Microwave Switch

Production of a new group of micro-
wave switches, which are now standard

items, is announced by Waveguide, Incor-
St

porated, 851 \W. 18th

Calif.

Costa Mesa,

These high speed switches are de-
signed to meet the environmental condi-
tions of MIL-[E-5272. For reliability micro
switches are used for both position indicat-
ing and solenoid control circuit. Precision
instrument bearings are nsed at all friction
points to insure maintenance of operating
characteristics. They may be supplied for
return to cither outlet port upon failure of
external circuit. They are of light-weight
aluminum construction with maximum
body width of 1.865” and are suitable for
airborne, missile, space and shipboard ap-
plication.

Additional specifications are as follows:
VSWR, maximum 1.08:1; Insertion Loss,
0.2 db maximum; Isolation, 50 db mini-
mum; Maximum Pull-in current, 900 M.
Amperes ma at 28v dc; Maximum Hold-in
current, 200 M. Amperes ma at 28v dc:
Frequency Range of Line, 7.05—18.0 kmc;
RF connectors: Mate with Standard
Waveguide flanges; Life, Design-tested to
greater than 200,000 cycles.

For further information write to the
firm.

RF Power Amplifier

Vector Manufacturing Co., Inc., South-
hampton, Pa. is marketing for use in air-
craft, missiles and spacecraft, a pressurized

(Continued on page 96-i)
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Westinghouse electronic tube leadership

Westinghouse leagership in electronic tubes dates back to the
first dry battery WD-11 tube made in 1920. In the great progress
of tube advances that followed, Westinghouse engineers have
contributed hundreds of improved tube types, and many entirely
new ones. Today, Westinghouse continues to stay ahead of the
field by creating new electronic tube capabilities that give design
engineers dramatic increases in systems and equipment per-
formance. The four tubes illustrated are only four examples of
recent Westinghouse tube developments:

Microwave switching tube WX-4405 is a C-band, high-power,
fast recovery time crystal protector featuring 0.1 to 0.2 micro-
seconds recovery time.

Image intensifier orthicon for extremely low-light level viewing
gives threshold pictures at 109 ft. candles illumination on the
photocathode. Provides highest known sensitivity with good
resolution.

Astracon—new 150,000X photonimage amplifier tube—displays
sufficient electron gain to display single photoelectron phe-
nomenon.

High performance neutron detectors exemplified by the new
ECONOLINE WL-8105 ionization chamber. In neutron detector
production and development Westinghouse today has world-

PROCEEDINGS OF THE IRE Moay, 1962

wide leadership—more Westinghouse neutron detectors are in
use today than all other makes combined.

These tube developments are typical of Westinghouse leader-
ship in electronic tubes for: atomic energy; commercial, indus-
trial and military communications; radar; imaging systems;
information storage and display; industrial processing; military
aircraft and aerospace systems.

For the future, electronic tubes by Westinghouse have a plarned
placein systems developments. As micro-electronics, cryogenics,
light frequencies, space explorations, new environments and
technologies become common accomplishments, Westinghouse
will provide electronic tube components to perform system
functions that will advance the ‘*‘state of the art.”” Whatever
function your system has to perform, work with Westinghouse
. . . for special system needs. Westinghouse Electric Corp.,
Electronic Tube Division, Elmira, N. Y. You can be sure . .. ifit’s

Westinghouse
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the lacing tape with
a NON-SKID tread

You can’t see it, but it’s there! Gudelace is
built to grip—Gudebrod fills flat braided
nylon with just the right amount of wax to
produce a non-skid surface. Gudelace con-
struction means no slips—so no tight pulls to
cause strangulation and cold flow.

But Gudelace is soft and flat—stress is dis-
tributed evenly over the full width of the tape.
No worry about cut thru or harshness to
injure insulation . . . or fingers.

Specify Gudelace for real economy—faster
lacing with fewer rejects. ~

“‘0«..‘. /
Write for free Data Book. ":;.\Q" /
It shows how Gudelace and = /
other Gudebrod lacing materials 2= /

/

fit your requirements.

GUDEBROD BRros. siLK CO., INC.

[ £

ELECTRONICS DIVISION EXECUTIVE OFFICES
225 West 34th Street 12 South 12th Street
New York 1, New York Philadelphia 7, Pa.

Test equipment
hudget too low =

double its
value the
Heathkit

® O

EY

I
Heathkit test instruments are i
professionally designed to
meet top performance stand- |
ards, yet you save up to 50% of |
the cost of comparable equip- '
mentbyeasyin-p.antassembly. ! O Please send FREE 1962 Heathkit Catalog ¥

i
|
]
|
1
|
]
1

~ Dagstorm
HEATH COMPANY
8enton Harbor 4 , Michigan

Heathkits are the most popular
do-it-yousself kits in the wor'd

. investigate their abilify to
stretch yourinstrumentbudget.
Send for your FREE 1962 Heath-
kit Cata og today! L

|
|

i

1

1

1

1

1

1

I

1

1

B _ . . 1
Name 1
I

1

1

)

\

|

1

d
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These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information, Please mertion your IRE affiliation.

(Continued from page 944)

VHI telemetry power amplifier with an
otttput of 50 watts. Using a unique innova-
tion in circuitry, the anode is mechanically
and electrically connected to the housing,
thereby providing a superior thermal con-
nection for vacuum tube cooling.

This 6 b, amplifier of 115 cubic inches
is designed for application in FM telemetry
systems in the 215 to 260 mc range. The
unit features compactness and excellent
overall efficiency (typically 35%) with a
power gain of 10 db, and operates [rom a
standard 28 volt dc source.

RFI Filter

Efficient aud ecoromical filters to keep
spurious incident RE energy [rom trigger-
ing sensitive U, S. Air Force cameras are
now being produced by Astron Corp., 255
Grant Ave., East Newark, N. J. The
filters, designated AF-1637, are used to
keep the line which controls the indexing
ol the filnt in airborne cameras free of acci-
dental or intentional REF interference.

The AF-1637 filter operates conven-
tionally, by presenting a very high int-
pedance across the circuit but a low im-
pedance to ground, thus trapping out sig-
nals at other than the operating [requency.
The unit is a stabilized multiple-pi filter
comprising four capacitors, two of which
are single and two double, making six ca-
pacitive constants in all. It also contains
two center-tapped inductors. The entire
circuit was designed and fabricated to fit
inside a housing less than 1% inches long,
1% inches wide and } inch high including its
standofl lugs.
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The AlF-1637 filter meets the environmental requirements of ‘
Department of Defense specification MIL-F-1573D. Electrical
specifications are 50 ma and 28v dc.

Universal Transmitter

‘T'he 637 transmitter, a lixed frequency, crystal controlled unit,
was designed by Erco Radio Laboratories, Inc., 637 Stewart Ave.,
Garden City, N. Y., as a
universal application trans-
mitter. It can be used for
any air-ground service in
the 225-400 mc communi-
cations band.

Modular  construction
features permit plug-in mul-
tiplier strip and [LP.A. strip
to form a complete 10 watt
RE unit in an 83 X19” rack
panel construction for low
power applications. It re-
quires the addition of a
modulator panel unit which
is completely solid state and
requires 33" of panel space.
This unit features individ-
ual drawer-type modules with a low disturtion compressor and
low power drain.

‘The power ampliher unit, when added to the above combi-
nation together with its power supply, completes the 50 watt AM
package. This unit can then operate in Class AB, mode as above

(Continued on paye 984)

PLASTIC

Fasteners and Holding Devices

= . 77 - : P — -
8Butyrate Cable Clamps  Tab-Loc Cable Clamps

Etho-Loc Cable Clamps
(Ethyl Cellulose)

Nylon Strap Clamps

Wedge Lock Band Clamp

30

Nylon Strapping

Flat Nylon Clamps Hylon Malt Clips

Nylon Snap Clips Teflon Cable Clamps

®

Nylon Hexagonal Nuts

S Ty
an O

D" Washers

Nylon Washers

Nylon Screws Nyldn Cap Nuts Mountmz Tabs and

Send 10! samples and latest bulletins.

Threaded Nylon Rod

mg@@” COMPANY, Inc.

5713-17 Northwest Highway, Chicago 46, Ill.

PROCEEDINGS OF THE IRE May, 1962

“TRON
OXIDES

for ferrites?”

“Yes-

MAPICOY”

“Why Mapico ahbove all others? First, these
pure synthetic iron oxides are unmatched
for uniformity . . . and subjected to the
most precise production controls.”

“Then there’s range—a Mapico iron
oxide raw material for every end use area
from magnetic tape to, well, broadcast
receiver antennae.”

“That’s right. They’'re made in three
typically different particle shapes, each
available in several ranges of particle size.
Selection of the right iron oxide gives
controlled electronic characteristics
and shrinkage.”

“And Mapico offers a useful, up-to-date
chart on these many oxides with detailed
data by particle shapes and properties.”

“Write for it today.”

MAPICO IRON OXIDES UNIT
COLUMBIAN CARBON COMPANY

380 Madison Avenve, New York 17, N. Y.
Branch offices and agents in principul cities

COLUMBIAN CARBON COMPANY
380 Madison Avenue, New York 17, N. Y,

Please send me the new, up-to-date chart on
MAPICO IRON OXIDES FOR FERRITES,

97A



Mr. RAFRIN*
got your goat?

He'll take other things, too,
including accurate teleme-
tering signals, clear radar
displays, correct computer
answers — almost anything
in the electronics communi-
cation field can fall victim
to this menace. May we
recommend our protection?
Electro @ International has
satisfied Military require-
ments governing RFI Con-
trol for over a decade — all
over the world. Write for our
RFl Control Capabilities
Brochure.

*![!Nllldio FRequency INterference

. s

ELECTRO INTERNATIONAL
Box 391, Annapolis, Md., C0.3-2661

Subsidiary of Electro Instruments, San Diego, Cal,

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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for AM, or can be switched to Class C con-
dition for use as an amplifier for N ap-
plications. [t may also be used with a high
level modulator for Class C AM operation
at increased power specifications: Carrier
Power is 50 Watts A3 in AB, mode. Fre-
quency Range is 225 10 400 me. Frequeacy
Control is with an oven regulated CR32/v
crystal for 0.002% stability. Output Im-
pedance is 50 ohms unbalanced. Input
lmpedance is 600 ohms balanced. Fre-
quency Response is 300 to 400 cps +£3 DB.
Distortion is less than 6% at 1000 cps for
959%, modulation. Carrier Noise is at least
10 db below full modulation. Coutrol
may be local or remote. On remote, up
to 3000 ohms of loop resistance may be
tolerated.

Power Sour(c is 115 volts 50/60 cps
single phase or 220 volts 50/60 ¢ps can be
provided on special order.

Panel Space Required is standard 197
relay rack; 28 inches is required for the 50
watt A3 model.

Technical Bulletin 637-T
on request,

Portable Solid-

State Recorder
A low cost precision portable, solid-
state magnetic tape recorder/reproduce

system has been introduced by the Data
Recorders Div., Consolidated Electrody-

is available

Bell &

[Pasa-

namics Corp., a subsidiary of
Howell, 360 Sierra Madre Villa,
dena, California.

The Type PR-3300 unit can record
and/o- reproduce up to 14 channels of di-
rect, FM or PDM data. IFrequency re-
sponse is 100 cps to 100 ke direct and 0 to
10 ke FM. Maximen: cumulative flutter is
0.39, peak-to-peak up to 300 cps and
0.55%, peak-to-peak up to 10 ke at 60 ips.

The aluminum carrving case is 223
inches high by 18§ inches wide by 15
inches deep.

Six standard speeds are available in
pairs of 60, 30; 15, 73; and 3%, 1{ ips.
Speed pairs are selected clectrically by
HIGH-LOW pushbuttons ou the front
panel. All control functions are relay op-

(Continnted an page 99.1)

MODEL 80 SWITCH

.

* 4500 volt peak flashdver at 60 cps
* 10 ampere current carrying capacity
® Current carrying members heavily silver plated

FOUNDED 1933

RA010 SWITE CoRPORATION

MARLBORO, NEW JERSEY ¢ Telephone: HOpkins 2-6100

o Kel-F stators and rotors

* Steatite spacers

Black anodized die cast aluminum support bracket
Nylon detent wheel

o Stainless steel detent arm

Oil impregnated bronze sleeve bearing

Moy, 1962



IN THE EXPANDING FIELD OF

PHOTOGRAPHY

THE UNIQUELY CONTROLLED
CHARACTERISTICS OF

CLAIREX®

PHOTOCONDUCTIVE
CELLS

... ARE THE BASES
FOR A GROWING NUMBER OF
PRECISION APPLICATIONS

3

l‘ ! o 4 -
THE HEART OF THE FAMOUS
~“MICROEYE” ...

in the Model 900 Polaroid® Lattti
Camera is a Clairex cell of spe-
cial design, with a sensitivity
capable cf controlling the pre-
cise adjustment of the exposure
mechanism over a light range
from less than 1/10 of one foot-
candle to several hundred foot
candles.

Clairex Corporation, through:

o CAREFULLY CONTROLLED
CHARACTERISTICS

e CUSTOM DESIGN AND
* ULTRA SENSITIVITY

has pioneered the use of photo-
condutive cells in the photo-
graphic industry. A growing num-
ber of high quality still and
movie cameras, exposure meters,
enlarges$4nd projectors are now
usingLfairex”cptls. / >

L X5

Approximately %2 actual size

The broadest standard line —

9 Series in both glass and metal
packages’ plus unique abilities to
custom engineer . . . because “Photo-
conductors are our only business.”

LAIREX
ORPORATION

8 West 30 Street, New York I, N. Y.
The Light Touch in Automation and Cantrol

PROCEEDINGS OF THE IRE May, 1962
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(Continted from page 98A)

crated to permit remote operation.
The PR-3300 accepts either 1-mil or
1.5-mil mylar base tape or 1.5-mil acetate

base tape. Reels up to 10% inches in di- |

ameter with ETA-type hubs can be accom-
modated. CEC precision reels are supplied
as standard equipment.

Operating power requirements are 115
volts £10 v, 60 cps single phase. Power
consumption is approximately 500 watts
for a complete 14-channel system; 450
watts for a 7-channel systeni. Details are
given in document 106-60.

Transistorized
Pulse Generator

Pulse generator Model 521 is the latest
addition to the line of digital equipment
produced by Digital Electronics Corp., 161
Sullivan Lane, Westbury, L. 1., N. Y.

The gencerator is a low-cost, versatile,
general-purpose fully transistorized unit
designed to meet the requirements for re-
search, development, and testing of low-
and  high-frequency pulse and digital
equipment. A\ circuit in the Model 521
makes it possible to vary the frequency
and width in a single multivibrator circuit
as opposed to two in other types.

Supplying a pulse repetition rate from
cps to 500 ke in five bands, the generator
has a pulse width from 0.8 to 120,000
microseconds, 4 rise time of 50 nanosec-
onds, and a fall time of 200 nanoseconds.
The amplitude is either positive or nega-
tive, 15 volts maximum, 5 volts into a 100-
ohm load. For other pulse generators with
dual polarities, a separate amplihier is
needed for each polarity, with the Model
521, only oue is needed. To produce the
two polarities, a ditferent voltage is applied
to the amplilier with a switch on the panel.

Short-circuit protected, this unit op-
erates with 1 nominal duty factor of 80%,.
With full amplitude at all loads and at all
frequencies, the minimum duty factor is
60%. A synchronizing output pulse (—5
volts, 1 microsecond wide) is available at
terminals on the front panel. To ensure
synchronization with associated equip-
ment, this signal is constant and is inde-
pendent of the frequency and amplitude
variations of the pulse output.

Weight is 2 pounds, dimensions are
8.25" wide by 5.0” high by 5.75* deep.
Power required is 115 volts, 60 cps, 5
watts,

Price is $89.50 f.o.b. Westbury, L. I.,
N Y.

Availability is 30 days. For details
contact k2. Wiseman, at the firm.

(Continned on page 100.4)

| REGULATED DC SUPPLY
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A NEW KEPCO SERIES OF
LOW COST VOLTAGE AND
CURRENT REGULATED
DC POWER SUPPLIES

AVAILABLE FROM STOCK!

DC Output
Model No. Voits Amps Price
ABC 2-1M 0-20 |10 $179.00
ABC7.52M | 0-7.5 |20 $159.00
ABC 15-1M 0-15 | 1.0 $159.00
ABC 30-0.3M| 0-30 | 0.3 $119.00
ABC 40-0.5M| 0-40 |0.5 $159.00
ABC 200M 0-200 | 0.1 $199.00
ABC 1500M | 0-1500 | 0.005 |$274.00

Prices listed include Volt-Amp meter.
For unmetered units, delete suffix "M"* from
Model No. and deduct $20.00 from price.

Model ABC 1500M includes voltmeter only.
For unmetered unit, delete suffix “M"* and
deduct $15.00 from price.

B 0.05% Line/Load Regulation
and Stability
B 0.5 mv (rms) Ripple
B Adjustable Overload Protection
(Front Panel)
B Input 105-125v ac, 50-440 cps
Low Price is achieved by high
volume production without
sacrifice in quality and
reliability.
B Control Amplifier Terminals
included for:
® Remote Constant Voltage
Programming
® Remote Constant Current
Programming
Remote Error Sensing
Complementary Tracking
Voltage Compliance Extension
Slaved Tracking

FOR DETAILED SPECIFICATIONS
SEND FOR KEPCO CATALOG B-621

131-42 SANFORD AVE<FLUSHING 52, N. Y.
(212) IN 1-7000 - TWX # NY 4-5196
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BROADBAND

HIGH FREQUENCY

MATCHING
TRANSFORMERS

(1 KW to 20 KW)

Unbalance to Balance
or Vice-Versa and
Impedauce Matcbz'ng.

Frequency range: 2 to 30 me.

Power ratings: 1KW, 5KW

and 20KW.

These high frequency trans-
formers ave ideal for matching
unbalanced radio transmitter
outputs to balanced amplifiers
ancé balanced antennas. Stand-
ard impedance transformations:
50 to 70 ohms unbalanced to
150, 300 or 600 ohms balanced
as required. Other impedance
ratios available on special order.

Low insertion loss — low
SWR — good balance.

Pioneers in the development
of baluns and unique RF coup-
ling devices B&W again sets a
standard.

Drop us a card requesting
Spec Sheet.

BARKER & WILLIAMSON, Ine.
Radin Communication Lquipment Gince 1932

BRISTOL. PENNSYLVANIA ¢ STillwell 8-6681

N NEWS
r New Products

I

These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

(Continued from page 994)

Miniature DC Amplifier

The new Model 611 Plug-In dc Amp-
lifier developed by Wilson Greatbatch,
Inc., 10647 Main St., Dept IR, Clareuce,
N. \ features small size, 3" X 3" X 2" high;
light \\enght, Y oz.; better than 0. 02%/°I‘
zero stability, 150 K input impedance, bet-
ter than 0.3% lincarity. Any dual power
supply from +6 V to =28 V dc may be
used. This amplifier is suited for bridge in-
puts. Over 500 amplifiers will fit on a
square foot of chassis space.

e

WILSON
GREATBATCH
INC.

OLARENOE,
NY. U.8.A.

Cc=

Gain may be set between 5 and 100 by
means of an external resistor. Flat from dc¢
to over 0 kc.

The Model 611 is suitable as a gain cle-
ment for high-density physiological tele-
metering systems. One amplifier suffices
for body temperature, GSR, respiration of
pO: measurements. Two amplitiers cas-
caded suffice for EKG, EMG or Ocular-
motor measurciments. Three ampliliers
cascaded suffice for EEG brain wave meas-
urements.

Available from stock at 8225 each.

Cadmium Sulfide
Photoconductors

Two new cadmium sulfide photocon-
ductor cells were displayed at the 1962
IRE Show by Sylvania Electric Products
Inc., a subsidiary of General Telephone &
Electronics Corp., 730 Third Ave.,, New
York.

(Contintied on page 102:4)

Interstate Electronics is delivering
the most reliable ENERGY STORAGE

ELECTROLYTIC CAPACITORS

n the industry D)

A
..
1)
"

TYPE OCM ELECTROLYTIC CAPACITORS
are especially designed for use as
energy storage components in DC
circuitry where peak power require-
ments exceed the maximum output of
the associated power supply. They
operate under high temperature con-
ditions, minimize ripple voltage and
add stability and long life to low volt-
age power supplies.

That’s why many computer manu-
facturers use the SANGAMO DCM.
That's why you gain by turning to
SANGAMO for your capacitor needs.

Complete data on Type DCM Capacitors is
tailed in SANGAMO'S Engineering

de
//DM WMA&/ Catalog 2231. Write us for your copy.

[
wi i wm

¥ INTERSTATE ELECTRONICS, Inc.

227 Fulton Street, New York 7, N.Y. « BEekman 3-8780...TWX, N.V.1,4478
Specialists in Military & Industrial Electronic Components
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SY-4302 =~ Laser light signai is orojected onto photasensitive cathode through “"window in the tube capsule.

New! Sylvania SY-4302 Microwave Phototube

From Sylvania —an important eontribution to laser devel-
opment and optical communications feasibility studies —
SY-4302! Here is an extraordinarily practical device capable
of receiving light-transmitted microwave modulation in the
1.5Gc to'4.5Gc¢ bandwidth as a:

Broadband Optical Receiver—capable of response to am-
plitude modulated light signals, either coherent or inco-
herent, with a corresponding reproduction of modulation
at the output. SY-4302 makes practicable measurement
of natural modulation, multimoding, frequency pulling
and spectral width of coherent light.

Optical Superheterodyne Receiver—when used with a
laser local oscillator, SY-4302 can serve as the mixer and
microwave IF sections of the receiver to detect and de-
modulate coherent light signals.

This totally new concept in laser reception can deliver suffi-
cient RF power output to drive a low level (10-50mW) TWT
such as Sylvania TW-4261. It uses an extremely durable
photosensitive-thermionic cathode material and a broadband

slow wave helix. Cathode responds to light in the red region
of the spectrum and yields up to 0.5mA of photocurrent. It
can operate on photocurrent alone or with a low filament
voltage for increased output. In additien ta this remarkable
development for S-band frequencies, Sylvania is currently
warking on L, C and X-band microwave phototubes.

This is but another example of Sylvania ability to translate
advanced theoretical considerations into present-day design.
If your microwave application presents a component prob-
lem, why not call on the creative talents of Sylvania for an
answer. For tech data on SY-4302 write, Electronic Tubes
Division, Sylvania Electric Products Inc., 1100 Main St.,
Buffalo 9, N.Y.

SY-4302 TYPICAL OPERATION
Conditions Characteristics
Collector Voltage with Cathode current 250 pA*
respect o helix 0 Vdc Helix current 40 A
Helix voltage ¢tapprox.) 410Vdc  Grid #1 current O A
Grid #1 voltage 0 Vdc Grid #2 current 10 xA
Grid #2 voltage 380 Vdc  *measured with approx. 3V on heat-

Heater voltage 3 Vdc er ana no light energy from laser

SYLVAN IA

SUBSIDIARY OF

GENERAL TELEPHONE &[lfﬂ'mﬂfllﬂs

PROCEEDINGS OF THE IRE Moy, 1962
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* See footnote

THERE'S A BIG NEW BABY
AT OUR HOUSE!

Douglas Microwave has built an industry-
wide reputation as a manufacturer of com-
ponents and unwired test equipments.
Now, for the first time, Douglas expands
by entering the field of major RF and
Microwave equipment. Coupled with the
research strength of Douglas Research
Corp., (our subsidiary) we can now also
provide complete sub-systems, front assem-
blies and major packages for RF and
Microwave systems.

= footnote

DOUGLAS MODEL 501 STANDING-WAVE INDICATOR SET. The VSWR
Test Set is designed to measure the voltage standing-wave ratios of
apparatus operating in the frequency range from 8.5 to 9.6 KMC. It
is designed for use in fieJd maintenance, installation and repair
of radar systems, as well as in production and laboratory testing.

louGLAS |

e mewave aone. ot

THE DOUGLAS MODEL 502, BI-DIREC-
TIONAL POWER MONITORS, are compact,
versatile instruments, which are used
for intermittent or continuous measur-
ing of incident and reflected power or
for precise, convenient matching of
loads to lines. These instruments are
designed to operate in a 50 ohm coaxjal
systems and normally are supplied with
Type N connectors.

(oo | Complete Data Sheets on #501, #502 plus complete
component catalog available on request.

Do UGLAS microwave co.,inc.

252 EAST THIRD STREET, MT. VERNON:-N:-Y.

These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

(Continued from page 1004)

The new units, Types 8142 and 8143,
have an outside bulb diameter of 0.5 inch
and are end aluminated. They feature high
sensitivity and hermetically sealed-in-
glass construction. The cells are gaseous
back filled for a high dissipation safety
factor and include a special confidence
feature, a blue dot compound which turns
pink if the cell envelope becomes damaged.

Ultra-Fast Rise
Time Delay Line

Ad-Yu Electronics Lab., Inc., 249 Ter-
hune Ave., Passaic, N. J., has introduced
a new type of delay line with bandwidth
over 30 mc. The ratio of rise time can be
made less than 29, yet the maximum at-
tenuation is less than 3 db. Chiefly, this is
due to utilization of a new principle of net-
work for linear phase shift, and adoption
of a new method to achieve correct
amounts of second and third order of mu-
tual coupling among sections. Two or more
units of this delay line with identical
impedance, may be connected in tandem.
In this case, the total time delay will be
the sum of each individual unit, and the
rise time will equal approximately the
square root of the sum of the squares of
the rise time of each unit.

There are a number of features for this
series: Phase linear beyond 30 mc; rise
time less than 29, of the total delay; dis-
tortion less than 2%, of the signal ampli-
tude; light weight, small physical size,
and rugged construction.

The specifications are: Attenuation per
microsecond is less than 0.5 db minimum;
1 db maximum. Maximum input voltage,
500 volts for most types. The cutoff fre-
quency is 0.35 n/Td and the 3 db band-
width is at 0.175 n/Td, where Td is total
delay and n is the number of sections.
Temperature coefficient is 0.005%°C.
Accuracy of delay is +2%; and accuracy
of characteristic impedance is 4109, (bet-
ter accuracy can be supplied on request).
Delay can be made from 0.2 us up to 18 us.
Impedance available in the following val-
ues: 50, 75, 93, 150, 220, 280, 320, 400, 500
and 700 ohms. Price: $49.00 and up. De-
livery: 2-3 weeks.

(Continuted on page 104A4)

Use your
IRE DIRECTORY!
It's valuable!
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Amperex sought the best means of producing the world's fastest
heating electron tube; found it in the Harp Cathode. As developed
by Amperex, Harp Cathode tubes permit warm-up in as little as 100
milliseconds. This major advantage, combined with low cathode
inductance, low operating voltage, and extreme ruggedness —make
Harp Cathode tubes the logical choice for transistorized mobile
and airborne communications, and any other application where in-
stantaneous response is a necessity.

Described simply, the Harp Cathode is a flat rectangle, strung harp-
fashion with many superfine wires. Its unique advantages are
largely a function of this physical arrangement. Thus, the minute
wire size provides a high surface-to-volume ratio, resulting in in-
stantaneous availability of thermal energy at the emissive surface.
The quantity of electrically parallel, directly heated wires assures
low cathode inductance. The low (1.6V) filament voltage affords the
closest approach to the “unipotential” cathode. Moreover, in actual
tests, tubes incorporating the Harp Cathode have given longer
service life than tubes with conventional cathodes.

The Amperex Harp Cathode Type 8042 Power Amplifier (25 watts
plate dissipation; 175mc ICAS) is available in pre-production quan-
tities. It is the forerunner of Amperex Instant Heating Harp Cathode
mobile transmitting tubes which will include versions of the types
6360, 6939, 6907 and 5894 push-pull tetrodes.

Amperex’
announces

a significant
step

D
®  toward

= & instantaneous
electron
emission. ..

ask Amperex about the instant heating tube best suited to your particular application.
AMPEREX ELECTRONIC CORPORATION « 230 Duffy Avenue « Hicksville, Long Island, New York

1N CANADA: PHILIPS ELECTRON DEVICES LYD., 116 VANDERHOOF AVE., TORONTO 16, ONTARIO

PROCEEDINGS OF THE IRE May, 1962

103A



ELL

@m GAUSSMETERS
ELL HALL EFFECT DEVICES
@ REFERENCE MAGNETS
@ELL MAGNETIC CIRCUITS

specializes in the practical de-
velopment of advanced con-
cepts in magnetics, such as the
Hall Effect, leading to prac-
tical applications in a wide
variety of manufacturing and
processing industries.

—

35

T

1356 NORTON AVE. COLUMBUS 12, OHIO
PHONE AX 4-4906

13 ELL INc.

ELECTRONIC DESIGN ® DEVELOPMENT ¢ MANUFACTURING

Representatives in all principol cities

Export: Joseph Plosencio, 401 Broadway, New York 13, N.Y.
In Conada: Conway Electronic Enterprises, 1514 Eglinton Ave. W., Toronte 10

Precision
y /_\'\] ° ®
Girindi ng
i e ot i

hard materials . . . to assure you the
maximum in speed, economy and accuracy.

\ FERRITES
QUARTZ
ALUMINA OXIDE
SAPPHIRE

GARNET

CERAMICS

Write for Free Brochure

UARTZITE

PROCESSING, INC.

6 HOLYOKE ST., MALDEN 48, MASS.
Tel. DAvenport 2:1380 : 2-5400

{
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These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

(Continued from page 1024)

Counter-Timer
Frequency Meter

Transistor Specialties, Inc., Engiucers
Hill, Plainview, L. 1., N. Y., announces the
availability of the Model 373 Counter/
Timer, for the measurement of frequencies
up to 10 megacycles, and time intervals
(period measurements) from 1 micro-
second to 10 seconds. By restricting the
crystal “clock” circuitry to 1 mc, and em-
ploying only a single signal channel, very
significant economies are effected, as are
simplification of the panel controls and
manipulations associated with each test
setup.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

New - heavier
METALPHOTO'_'.

pre-sensitized .
photo-plates i

Demand for heavy-duty applications brought
about this new, one-eighth inch aluminum anodized
METALPHOTO plate! Durable, corrosion-resistant,
it provides support as well as identification for use
on meters, controls, transformers, etc. It means
| even more uses for METALPHOTO plates. .. which
are quickly and easily processed in any standard
darkroom—as readily as any photo print!
METALPHOTO one-eighth inch plates are resistant
to solvents, acids, lubricants ... even extremes
in temperatures!

‘ METALPHOTO CORPORATION

18537 SOUTH MILES ROAD o

Write for details, and prices

CLEVELAND 28, OHIO

The Model 373 is, according to the
manufacturer, the most compact, lowest-
priced all-solid-state 10 mc counter avail-
able. The level-sampling circuit, with 85
mv sensitivity, is used in the amplifier
channel, and the readout is the superior
7-Nixie in-line type used on the most ver-
satile and expensive counters.

‘The same high stability and accuracy
(£1 count, £3 parts in 107/week) are
achieved in the Model 373, as in the most
complex and advanced counters in its
class, As in all TSI Counter/Timers, the
instrument provides full self-testing, as
well as frequency-standard output, con-
sisting of every decade of frequency from
1 mic to 0.1 cps, derived from the crystal
“clock.”

Reliability is enhanced by the use of
NOR-logic to reduce the semiconductor
count, and generous derating guarantees a
long, trouble-free life. Power consumption
is only 35 watts.

The 373 is illustrated in the attached
photograph. The cabinet measures 83"
X103"X124". The unit weighs 19 Ilbs.

Additional information can be ob-
tained from the manufacturer. Price is
$1,880 (single units), delivery within 30
days.

Taut Band
Measuring Instruments

A full new line of electrical measuring
instruments featuring highly compact taut
band suspension systems—interchangeable
with conventional movements—has been

(Continued on page 1064)
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ADVANCED

CAPABILITIES ™"
of

Spectrum surveitlance and radar beacon
check out system — Air Force & NASA

Microwave susceptibility analyzer,
1:18 Ge — Signal Corps

....in electronic warfare. . .and communications

| e e TR T R ARl

Since AEL’s inception over a M Antennas . . . Microwave =~ MECHANICAL ENGINEERING

decade ago, our capabilities in Devices & Amplifiers Offering broad experience in all aspects of mechanical engineering, AEL

R&D h t d is currently fulfilling prime military and commercial contracts in the
‘ 'ave grown to a ‘egree B Countermeasures research and development of . ..

which is often surprising to o Controls and servo mechanisms o Antennas and Pedestals

those not fully acquainted with B RF Interference o Fiberglass-reinforced plastics structures and components

our company's operations. The An Added Capability!
illustrations shown here are BIOPHYSICAL INSTRUMENTATION

just a few examples of our R&D B Range Instrumentation Important R & D contributions are also being made by our Biophysical

. Instrumentation Laboratory including the telemetry of biophysical in-
?Ccomp"Shments- We are mak- and Telemetry formation from animal and human subjects, and the study of sonic, ultra-
ing increasingly important con- soni¢c and microwave energy transmission and reception in living tissue.
tributions in research, design

B Radar Test Equipment

u SpeCtrum Analy5|s The scope of AEL research and development activity is so broad that we

. g . . suggest you send for our new 20-page AEL Capabilities Brochure to
?nd .deve!Opment in the follow W Automatic Ele‘Ctmmc obtain a deeper insight into what we can do for you. For your copy write
ing fields. Checkout Equipment to AEL's Government Sales Department.

& 2 ekl (1 e TSRS TR S e . AT S T R T A
<& Yes YV AR B RN A iSRS FUFREING, Tt ) NS St 'f‘—'-{w':.

(!
Broadband crystal
video intercept

system — Signal Corps

Uitra.stable signal
source, 40 mc {o 40
Gc — Air Force

Four-axis radar antenna ’
and platform — BuShips b |

Typical
Mmicrowave antennas

Panoramic data
teceiver, 1-10 G¢

Air Force .
Space flight biophysical ine
strumentation and telemetry

>

American JESiectronic X aaboratories, Inc.

RICHARDSON ROAD, COLMAR, PENNSYLVANIA
Just north of Phitadelphia

Creotive engineers ore urged to investigote the rewording opportunities at AEL

PROCEEDINGS OF THE IRE May, 1962 105A



LEADING LINEAR AMPLIFIER DESIGNERS
SPECIFY PENTA PL-175A BEAM PENTODE

If designing linear amplifiers is
yvour responsibility, consider the
Penta PL-175A 400-watt beam pent-
ode. Consider it and you'll use it just
as have many of the leading com-
munications equipment manufactur-
ers in the United States and Canada.

The PL-175A is, with increasing
regularity, being specified for linear
amplifier applications in place of 250
and 400-watt tetrodes. Designers
have learned that the PL-175A pro-
vides greater efficiency, higher out-
put, better linearity, less distortion,
and improved reliability, as do all
Penta beam pentodes,

There are other advantages to the

PL-175A, too, such as the low grid-
plate capacitance, which reduces neu-
tralization problems. And the one-

piece plate cap and seal, with no

parts to loosen or fall off; and an
electrode geometry which ends an-
noying negative screen-grid current.
Beam pentodes have become the
standard of quality in linear amplifier
design. You can make your next linear
achieve the ultimate in performance
by following the example of leading
equipment manufacturers and using
the Penta PL-175A beam pentode.
Write for your free, factual data
sheet, a summary catalog of all Penta
products, and application assistance.

PENTA LABORATORIES, INC.

312 North Nopal Street
Santa Barbara, Calif.
Trade Mark Reg, U.S. Pat. Off.

Export Agenrs: Frathom Co.,
New York 17, N.Y.

PL-175A |

Beam Pentode

PENTALABORATORIES INC
SANTA BANBARA, CALFO®OA

106A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

(Continued from page 104.-1)
introduced by Weston Instruments Div.,

Daystrom, 014 Frelinghuysen \ve., New-
ark 4, N J.

\

1 DIE CAST Hus

~ - ———STOP PLATE
TOP WEDGE = ¥
-
o] = TENSION SPRING
*‘Qr S J b
RIBOON — _fﬁ-_ ] 5 ——INSULATING HUB

tl S — SPRING WASHER
ABUTMENT —— s 39) e,
- BOTTOM WEQGE
~———BRIOGE

ANCHOR NUT
MOVABLE ELEMENT -

'\x_,.

First instruments offercd by Weston
are 3.5, 4.5, 5.5, and 7.5-inch taut band
models which, in external appearance, are
exactly like the standard Weston rec-
tangular 1900 series line in these sizes.
Suceessiul enginecring design of tant band
instriment movenents, which are dimen-
stonally  inerchangeable  with  conven-
tional  pivot-and-jewel movements, has
made this possible.

In tant band instruments, the sensitive
moving clement is suspended by 2 stender
metallic ribbons above and below the mov-
ing coil. When current is applied to the in-
strument, the rotation of the moving coil
twists the suspension ribbons, When the
current is removed, the ribbons return the
movement to its original position.

The taut band method has the ad-
vantage of climinatng the friction en-
countered between pivots and jewels, and
thereby increases repeatability, Sensitivity
is also about five times greater than that of
conventional instriments. The taut band
suspension s extremely rugged and its
stability is said to be superior to that of
pivot-and-jewel instruments.

A Professional %

Group Meetlngs

AEROSPACE AND NAVIGATIONAL
ELECTRONICS
Baltimore—January 16

“Ixotic Methods in Space Communi-
cations,” Dr. L. R. Bittman, Martin
Marietta, Baltimore, Md.

ANTENNAS AND PROPAGATION
Boston—February 27

“Effects of Noise—Antennas—Trans-
mission Losses,” Dr. J. 1. DeBettencourt,
Consultant, Raytheon, Norwood, Mass.

(Continued on page 108-1)
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Ste: fplng'
sthches

give designers—
) more levels
per-swiich
more levels in
less space
- more simplified
- circuitry
" .NO synchrnmzatwn
; \probtem

1A

W

Type for type, CLARE Stepping Switches
provide more levels per switch...more levels
per inch of height. The 12-level, 52-pcint,
switch shown (CLARE Type 26), for instance,
is 4'%s in. high. It has four more 52-point levels
than_comparable 52-point switches, yet it is
but' '¥s in. higher than a comparable 8-level,
52-point switch.:The smaller (Type 211), five-
level, 33-point switch provides twice the levels
of any tomparable 33-point switch.

This greater working capacity per switch...
and per inch...of CLARE Stepping Switches
permits more simplified circuitry and avoids
synchronization’ prdblénﬁs which arise when
multiple stepping swrjchﬁs are necessary to
do what is ofter a ene-switch job with these
high-capacity CLARE units.

CLARE Stepping Switches include a fullline
of spring-driven cam-gperated or direct-drive
S T R : switches with capacities from 10 to 52 points.

~ V- AvMS » CLARE engineering will cooperate with
TYPE 211 designers to develop special switches to meet

unique requirements.
! C. P. Clare & Ca., 3101 W. Pratt Bivd., Chicago 45, lilinols.
[ Rpfrecisagnepp A Cable Address: ELARELAY n Cenada: C. P. Clare Canada

{{awitghes tamois for lonS e, Ltd., 840 Caledonia Road, “Torenta 19, Ontario. In Europe:

high capacity and freedom
_ fr:m :,;;’,,t,?,“, 5 Europelec. les Cvayes-sous-B:ns {3. et 0.), France

bl | Send for
;3 DESIGN MANUAL 202A

C.P.CLARE & CO.

Relays and related-control components

J

»



@ Professional =
Group Meetings 2

(Continwed from page 106A4)

“Granite Medium—Its Electrical Prop-
erties and Depth of Entry Required for
Optimum Illumination,” G. ]J. Harmon,
Consultant, Raytheon, Norwood, Mass.

Chicago—February 9
“Antenna and Propagation Problems
in Satellite Communications,” Dr. R. F.
Yang, Andrew Corp., Chicago, [11.
Chicago—January 30

“Communications Antennas for Mer-
cury Space Capsule,” H. Walls, McDonnell
Aircraft Corp., St. Louis, Mo.

ANTENNAS AND PROPAGATION
MIicROWAVE THEORY AND
TECHNIQUES

Columbus—February 27

th h f “VHF lonospheric Scatter Communi-
e Ome 0 cation,” R. C. Kirby, Nat’l Bureau of
Standards, Boulder, Colo.

PRACTICAL INGENUITY | o sy s

“Antennas and Microwave Research

at Ohio State University,” T. Tice, Mo-
torola, Phoenix, Ariz.

Orange Belt-Santa Ana—December 7
This modern 250,000 square foot plant is a far cry from the “The Microwave Industry as seen by

Company's modest beginning in 1944, Today, in this main the Microwave Journal,” \V. Bazzy, Pub-
lisher, Microwave Journal.

lant. i . . .
plant, in Blo.ommgton, Indiana, modern manufacturing “The Role of the Microwave Engineer
methods—with an abundance of technical know-how— in Today’s Society,” T. Saad, Editor in
combine to produce the world’s finest TV Tuners and FM Chief, Microwave Journal.

Tuners. Philadelphia—January 16

| “Microwave Variable Attenuators &

Here, and elsewhere throughout the Tarzian industrial Modulators Using Pin Diodes,” Kuhn,

complex, some 2000 employees produce such diversified ttewlett-Packard, Palo Alto.
lecaTe duct . “Wide Band Tunnel Diodes,” Koop,
AUCUUDLICL P SR Philco Res. Div., Blue Bell, Pa.
TV TUNERS FM TUNERS SEMICCNDUCTORS San Diego—January 11
BROADCAST EQUIPMENT AIR TRIMMERS “Microwave Measurements Utilizing
MAGNETIC TAPE FM RADIOS and AM/FM RADIOS | Swept Frequency Techniques,” H. Poulter,

» Hewlett-Packard Co., Palo Alto, Calif.
(In addition to the extensive manufacturing facilities,

Sarkes Tarzian, Inc. owns and operates six full- Syracuse—January 18

time radio and TV stations in Indiana.) “Propagation of Elastic Waves in
Crystals at Microwave Frequencies,” Dr.
The engineering excellence, reliability and sensible pricing H. Hsu, General Electric Co.
of ALL Tarzian products are a part of the approach Toronto—March 5
to “Practical Ingenuity in Electronics.” Our reputation for “New Developments in Collinear Ar-
customer satisfaction has been built on this philosophy. rays,” W. V. Tilston, Sinclair Radio Labs.,

Ltd.
We irtend to keep it that way,

Aupio

Electronic Products of Tomorrow—Today San Diego—]January 26

) “Recent Developments in Miniaturi-
S A R K E S TA R Z I zation and Transistorization of Profes-
sional Audio Components,” H. Souther,

Sonotec, Inc., Santa Ana.

Cwe/  east hillside drive e bloomington, indiana edison 2-7251 (Continued on page 1114)
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UHF to 90 Gc!

NARDA

u can supply you with more than 600

. r. f. probes.
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. thermistors .

 klystron mounts .

PRECISION microwave instruments,
components and hardware!

Write for
your free
catalog!
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. ridged waveguides .

SEND FOR FREE CATALOG TODAY!
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PROVED IN FLIGHT/FAIRCHILD PRECISION POTENTIOMETERS

In our mutual defense programs, failures cannot be tolerated. The "“Reliability Factor'' of all elements of defense be-
comes more and more important as the arsenals of both East and West become more and more sophisticated. In the
future, less business will go to the unproved, low priced producer. The systems engineer has learned that the lowest
initial component cost does not always result in the lowest system final cost. Fairchild precision components are proved
performers. They are flying with predicted excellence in many important European and American missile, special
weapon and space vehicle applications. They have earned a reputation for sustained high accuracy over a wide tempera-
ture range, lowest noise level and long life.

For more information, write Dept. 58 IRE.

NEW PRODUCTS OF FAIRCHILD RESEARCH

CONDUCTIVE PLASTIC
POTENTIOMETERS

Infinite-resolution, conductive plastic potentiometers having
Fairchild reliability “built-in"". Utilizes a continuous track of
specially prepared, conductive, high impact plastic co-molded
with an insulating base of the same heat-resistant material to
provide superior performance under temperature and humidity
extremes. Temperature cycling tests show that resistance
values are consistently reproduced. Resistance stability is main-
tained by Fairchild's unexcelled production skills which assure
sufficient conductor bulk to virtually eliminate effects of wear.
Low end-loss positive connections are achieved through co-
molding of silver terminations with the conductive track. In
addition, track geometry can be varied to obtain optimum func-
tional conformity. Reliable operating life of many millions of
cycles.

WIREWOUND POTENTIOMETERS

MULTI-TURN
3, 5,10, 20

Diameter: 1%” and 7". Linearity: +0.25 to +.05%. Tempera-
ture range: —55°C to +105°C, standard. Hi-Temp units avail-
able. Power Rating: 2.5 watts at 40°C Multi-tapping and multi-
ganging possible.

SINGLE-TURN
Linear-Non-Linear * Sine-Cosine

Over 28 models available. Diameters: from %" to 5. Features:
High accuracy, high resolution, low noise, wide electrical angle,
wide temp. range. Variations on standard specs can be made
to meet extraordinary application requirements. Gangable with
no increase in diameter.

PRECISION LINEAR N
DISPLACEMENT 4 Gl o
TRANSDUCER n—

Has single or dual resistance elements. Available stroke ranges
from %" to 6”. Spring loaded return optional.

TWMVET Yrvy A8

‘PN TFAIRCHILD @

TEATROLS BRRPARATIIN 9
S, T 6
—— FAIRCHILD

RECTILINEAR TRIMMER
FILMPOTS® FAIRCHILD

TRIM-TITE"

‘;‘. Fairchild’s Exclusive Nobl-Ohm® Resist-
F§ =t ance element provides infinite resolution. GONTBOLS
MICROMINIATURE g." Electrically stable over wide temp. range cnnpnnl'"ou
TR'MMERS S o from —55°C to +225°C. Available in two

sizes. Precise adjustments are made by a A Subsidiary of Fairchild
Postage stamp size. Available in a wide range of resistance 28'2 turn screw. Resistance ranges: 50 to Camera & Instrument

values. They meet and exceed MIL-STD-202A shock require-
ments (100-G's), vibration (25-G's at 2000 cps), temp. cycling
and load life; and MIL-E-5272B for environmental conditions.

25KQ; up to 50KQ on special order.

Corporation

225 Park Avenue
Hicksville, L. I, N. Y.

6111 €. Washington Blvd.
Los Angeles, Calif.

TRANSDUCERS = RATE GYROS s POTENTIOMETERS ®» ACCELEROMETERS ——
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