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Now ... only 1 Conversion from VHF to Audio

HYCON EASTERN

Shown 'h size
Crystal Filter Model 13MA

potent pending

CRYSTAL FILTERS

Hycon Eastern is now producing standard Crystal Filters
with extremely high selectivity at frequencies which eliminate
the need for multiple conversions. Among these are Model
l3MA and Model 13MB for use in VHF FM receivers. Model
13MB may be used in AM receivers as well as in the proposed
split channel FM systems. Their low insertion loss, linear trans-
fer characteristics and non-microphonic qualities permit their
location at any point of low signal level such as between the
mixer and the i.f. amplifier. For FM applications Hycon
Eastern has available standard Crystal Discriminators centered
at 13Mc which may be used in conjunction with Model 13MA
or Model 13MB.

SMALL SIZE-ONLY 30/,.. ' X I" X 1 W'

• FRliQUENCY SHIFT LESS THAN ±.005%
TOTAL FROM -550 C. TO +850 C.

• NON-MICROPHON'C

• UNAFFECTED 8Y IMPEDANCE VARIATIONS
COMMONLY ENCOUNTERED IN TRANSISTOR CIRCUITS

• WORKS DIRECTLY TUIE-TO-TUBE OR
TRANSISTOR-TO-TRANSISTOR WITH NO PADDING

• HERMETICALLY SEALED, NO ALIGNMENT OR
READJUSTMENT NECESSARY

ELECTRICALSPECIFICATIONS - MODELS 13MA and 13MB

Center Frequ ..ncy: 13Mc .
Bandwidth at 6 db Attenuation: 30 Kc tModel 13MAI
Bandwidth at 6 db Attenuation: 15 Kc (Model 13MBl

Shape Faetor: 60 db Bandwidth _ 1.8

6 db Bandwidth 1

Power Insertion Loss:6 db Maximum
~and Response VariCition:± 1 db Maximum
Ultimat .. Attpnuation: 80 db Minimum

Write for Crystal Filter Bulletin

HYCON EASTERN, INC.

75 Cambridge Parkway Dept.H-Il Cambridge 42, Massachusetts
Affiliated with HYCON MFG. COMPANY, Pasadena, California



New Phelps Dodge Development

with outstanding properties for

Community Antennas, Signal Circuits

and Aviation Communications

Foamflex coaxial cable-a companion
of Styroflex and Spirafil coaxial cables-is
the latest addition by Phelps Dodge to its
unique line of semi-flexible, aluminum
sheathed, communication cables.

This new low-loss, radiation-free cable
is particularly adapted to use in commu-
nity antenna systems, signal circuits and
aviation communications, including both
airborne and ground installations.

Foamflex coaxial cable has a number of
outstanding advantages. These include

lighter weight, longer cable life and im-
proved operating characteristics over
solid dielectric (RG) types of cables, with
good frequency response over wide tem-
perature variations.

* * *Foamflex is available in 50 ohm and
70 ohm impedances. When intended for
underground duct or direct burial instal-
lations and submarine applications, a
Habirlene (polyethylene) jacket is sup-
plied for corrosion protection.

A special bulletin describing Foamflex coaxial cable

will be supplied upon request. Write Dept. HF1.

PHELPS DODGE COPPER PRODUCTS
CORPORATION

300 PARK AVENUE, NEW YORK 22, N. Y.
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First of its kind for

Hobbing Precision Gears
(HAWTHORNE, CALlF.l Stone Age and Mis-
sile Age meet in a new and revolutionary
type of gear generator now in use at
Northrop Aircraft's Snark SM-62 mis-
sile machine shop at Hawthorne. Pre-
historic granite, polished to optical

accuracy, provides the foundation that
makes this unique Northrop-built gen-
erator virtually vibrationless.It is de-
dared by Northrop missile engineers to
have the most accurate indexing
machine system of any machine in the
United States.

An upper and lower carriage permits
a two-way optical check of the indexing
system which is first located manually
and then adjusted through the optical
system to an accuracy of one-tenth of a
second of arc (4.8 millionths per inch).
Possibility for error is reduced to a
minimum by a warning from a loud
buzzer if the machine is out of sequence
when the operator presses a button to
start the hob.

This new device is but one of many
that illustrate the advanced thinking that
never ceases at Northrop. In keeping
with this look-ahead spirit, Northrop's
new multi-million-dollar engineering
and science center, now nearing com-
pletion, wilJ offer every facility to young
engineers who will find here the aircraft
industry's finest scientific installations.

At Northrop, quality of personnel
ranks equally with quality of equipment.
There, an engineer finds himself mov-
ing quickly ahead on fresh assignments
that inspire his enthusiasm as well as
challenge his ability. His initiative and
ideas are respected, encouraged and
rewarded.

2

MECHANICAL
ENGINEERS

Continually expanding programs at Northrop Air·
craft are creating new opportunities for mechani·
cal engineers in the following areas: launching
and landing gear design. hydraulics and pneu-
matics, control systems. and equipment.

You'll enjoy the fine spirit of cooperation at
Northrop. The new multi·million·dollar engineer-
ing and science center, now nearing completion,

will be a great place to work in, both as to its
modern architectural design and newest scientific
installations. You'll be associated with a top engi-
neering team on such notable projects as North:
rop's new supersonic trainer airplane. Snark
SM·62 intercontinental missile, and other ad·
vanced aircraft and missile programs.

You'll be given constantly fresh, challenging

assignments. Remuneration will be substantial,
with many benefits that are unexcelled in the en-
tire industry- health and life insurance. college
educational reimbursement plan, regular vaca-

tions plus extra year-end vacations with pay. and
a generous retirement plan.

At Northrop, the progress of personnel is irn-
portant. Initiative and ability are recognized and

encouraged. and full opportunity is given to pres-
ent and discuss ideas.

You will find the career opportunity you are
seeking at Northrop, pioneer in the design and
production of all weather and pilotless aircraft. If

you qualify for one of these attractive positions.
contact the Manager of Engineering Industrial
Relations, Northrop Aircraft, Inc., ORegon 8·9111.
Extension .1893,or write to: 1015 East Broadway,
Department 4600-88. Hawthorne. California.

NORTHROP
NORTHROP AIRCRAFT, INC .• HAWTHORNE, CALIFORNIA

Producers of Scorpion F·89 I ntercepters and Snark, SM·62 Intercontinental Mlss~le$

5,'·86

THE TECHNOLOGY REVIEW



LESS THAN 6 POUNDS Of GYROS

STABILIZE MORE THAN 60,000 AIRCRAfT

'Doelcam»
RATE GYRO SYSTEM

in the F-l02A features
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Shown Yz size

~oelcam.....,

NOVEMBER. 1956

New CONVAIR F-l02A

All-Weather, Delta-Wing,

Supersonic Jet Interceptor

outstanding characteristics:

• EXCELLENTLINEARITY, 0.25 % of Full Scale.

• LOW HYSTERESIS, Less than 0.10;. of Full Scale.

• LOW THRESHOLD: Less than 0.01 Degree/second.

• MICROSYN PICKOFF: Variable reluctance type providing Infinite
resolution and high signal-to-noise ratio.

• FULLSCALERATE: Up to 1000 Degrees/second.

• FULLSCALEOUTPUT: 5 volts.

• RUGGED: Withstands 100G shock.

• VIBRATION: Withstands 15G to 2000 cps.

• SIZE: 2" diameter, 4%t long.

• WEIGHT: 1.8 Ibs.

In the Convair F-102A Rate Gyro System, DoeJcam JR Rate Gyros
instantaneously detect aircraft turning rates. Resulting output signals
stabilize the aircraft throughout its entire range of speed and altitude.
Teamed with other equipment, this Rate Gyro System makes possible uni-
form pilot control response for all flight conditions. Model JR Rate Gyros
are also designed into a number of production and development missile
programs. Doelcam products and engineering experience are available to
assist in the solution of your Gyro system problems.Write for Bulletin

JR-!.

H 1400SOLDIERS FIELD ROAD
A DIVISION OF MINNEAPOLlS·HONEYWELl HONlYWIlL BOSTON 35, MASSACHUSmS

Instruments for Meosurement ond Control
Synch,os • Gyros • Accelerometers • Amplifiers • Microsyns • Servo Motors
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Mutual educational plan tailored to
your own situation, you can besure
that when your child is ready for col-
lege, the money will be ready too.

Ask your Massachusetts Mutual man to
show you how simply the dollars
needed for a college education can be
guaranteed ... or call our General
Agent listed under "Massachusetts
Mutual" in your phone book.

OFF TO COLLEGE and a head start
for success. Just as proud as his fore-
sighted parents who made it possible
for him to go.
When the time comes, willyour
youngster be off to college? It takes
years of planning to meet the cost of
a college education -which is steadily
increasing.
By starting early on a Massachusetts

MassachusettsMutual Life Insurance Company
THE POLICYHOLDER'S COMPANY-ORGANIZED 1851

Springfield, Massachusetts
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PUlNS
fOR

NEW
pL.ANT..

The cartoon, of course, states the situation in very
simple terms. But the basic truth is there. Building a
newchemical installation, paper mill, petroleum re-
fineryor power plant is more than a "do-it-yourself"
project. Lummus has built over 700 plants through-
out. the world. When you are ready to build your
next plant, you can call in thousands of trained men
- without adding to your payroll - by calling in
Lummus. And remember, your process "secret" is
safe with half-century-old Lummus. ENGINEERS AND CONSTRUCTORS FOR INDUSTRY

NEW YORK. CHleAOO • HOUSTON· THE HAaUE • LONDON· MONT.UEAL.. ,. .......

THE LUMMUS COMPANY
385 Madison Avenue. New York/7. N. Y.



/
Physicists
Engineers
Mathematicians

OUT need for qualified
technical p ople i urgent.

Write for the Lincoln
Laboratory folder which
tell a much a can be told
about our original devel-
opment work.

MIT
Research & Development

LINCOLN LABORATORY
Box 28 Lexington, Mass.

• radars • scatter c.oMmunications
• comp ..ters • memory devices • solid stote
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THE TABULAR VIEW

President's Message. - In his eighth Annual Report to
the M.LT. Corporation (page 29), JAMESR. KILLIAN, JR.,
'26, President, presented a strong case for advancing edu-
cation at all levels in the United States, and related the
Institute's educational problems to those of the nation.
The need for increasing the salaries of those in academic
posts was particularly stressed in Dr. Killian's penetrating
report which reflects his educational philosophy. Because
Dr. Killian's message this year deals so largely with edu-
cational topics, it is well to recall that he has been
awarded the following degrees: D.Sc. from Middlebury
College (1945), Bates College (1950), University of Ha-
vana (1953), and Lowell Technological Institute and No-
tre Dame University (1954); LL.D. from Union College
(1947), Bowdoin College, ortheastern University, and
Duke University (1949), Boston University and Harvard
University (1950), Williams College, Lehigh University,
and the University of Pennsylvania (1951), University of
Chattanooga (1954), Tufts University (1955), andAm-
herst College and the University of California (1956);
and the D.Eng. degree from Drexel Institute of Tech-
nology (1948). Dr. Killian has consi tently and ably served
his Alma Mater since his graduation in 1926 with a de-
gree in Business and Engineering Administration. He was
appointed executive assistant to President Compton in
1939, was made executive vice-president of M.LT. in
1943, and vice-president in 1945. Following the Mid-
Century Convocation in 1949, he became the first Tech-
nology Alumnus to serve as its president .

Dean's Message. - "To Begin to Live" (page 33) is the
text of the address given to the Class of 1956 last June
by JOHNE. BURCHARD,'23, Dean of the School of Hu-
manities and Social Studies. Appropriately enough for a
baccalaureate address, Dr. Burchard's scholarly address
dealt with the characteristics of the company of educated
men. After a successful industrial career in structural
engineering, housing, and architecture, Dr. Burchard re-
turned to M.LT. as professor and director of the Albert
Farwell Bemis Foundation. From 1940 to 1945 Dean

(Concluded on page 8)

McKesson & Robbins. Inc.
Chapman, Eva.ns& Deleha'nty,

Ardh;tects
How do you

COlllpare contractors?
There's a difference,YOU know. We, for example,
are builders. The major part of every construction
project-steel work,masonry,carpentry, etc.-is done
by our own men. We sub-contract only specialty
work. Saves a lot on every job-and assures fast,
quality construction.

w. J. BARNEY CORPORATION
Founded 1917

INDUSTRIAL CONSTRUCTION
101 Park Avenue, New York

Alfred T. Gfossetl. '20, President
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NO MEASURABLE"

ERROR IN A

OERSTED

FIELD!

Model 325 self-shielded D-C loborofory
Standard [1/10 of 1%)- on improved
instrument now replacing the world
renowned Model 5.

The new Weston model325 provides a new
STANDARD of laboratory measurement

WESTON
Secondcry Standards

ev.. of 1%1

Another WESTON firs' .. ,a self-shielded primary instrument standard that is
unaffected by magnetic fields normally encountered in the modern laboratory.
While the new Model 325 incorporates a special CORMAG® mechanism,
the overall design provides an even far greater degree of shielding than that
inherent in the basic core-magnet mechanism. In fact, tests show absolutely no
measurable error in a 5 oersted field. Thus there is no need for positioning or
mounting the instrument with reference to the earth's field; nor to take
undue precautions when using it in close proximity to current carrying conductors;
In addition, Model 325 is well compensated for normal room temperatures;
and a vernier type corrector is provided for precise and rapid.zero adjustment.
This improvement in primary instrument standards is another example of the
forward thinking and continuous developmentwhich have kept WESTON
the instrument leader since 1888. For complete data on Model 325, or on other
Weston instruments consult your nearest Weston representative, or write ..•
Weston Electrical Instrument Corporation,614 Frelinghuysen. Avenue,
Newark 5, N., J. A subsidiary of Daystrom, Incorporated.

WESTON
Instruments
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Packaged 12 mcfh plant designed and
built by Draketown for ..•

* Utility or Industrial standby
* Peak shaving and augmentation
* 100% Town or plant supply

A Packaged Draketown Propane Plant will
help you reduce demand charges; provide a
supply 01 gas during curtailment periods ••.
at the turn of a valve ••• or supply that eut-
lying section or plant lOO~ if desired.

~®

I!JW~rROPANE PLANTS
.. Good Gas Insurance"

If you hav!: a gas problem, we can help you.
We operate from coast to coast and overseas.

PlIIDe ar writ. taday-n. M1111tio1.

•••

GEARS

Made to Your
Specifications

You and we can form a
team-you to draw up
the specifications; we to
make the gears-that
will be profitable to
both of us. Gears of all
types, all sizes, all ma-
terials. Design-engineer-
ing service available.

Custom Gears
Exclusively

DIEFENDORF GEAR
CORPORATION

Syracuse 1, N. Y.

DIEFEND@RF
G E' A R 5
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THE TABULAR VIEW
(Concluded from page 6)

Burchard was on leave of absence for important war
work. He returned to M.LT. in 1945 to become director
of libraries, and was appointed dean of humanities in
1948 and dean of the School of Humanities and Social
Studies in 1950.

Professor's Message. - Increasingly industry looks to
men trained in engineering for its executive talent. The
question that naturally arises, "Who is to train engineers
for executive posts?" is ably answered (page 36) by JOHN
B. RAE, Associate Professor of History. On the M.LT.
staff since 1939, Dr. Rae is currently visiting associate
professor of social studies at the Case Institute of Tech-
nology, where he is engaged in studying the history of
the engineer in business enterprises. His article is a
product of a study of the engineer in business which
has been supported by the Sloan Research Fund of the
M.I.T. School of Industrial Management, the Research
Center in Entrepreneurial History at Harvard, and the
Social Science Research Council.

Trend of Affairs. - With somewhat different flavor
than in the past, the Trend includes contributions from
H. E. Lobdell, '17, Executive Vice-president of the
Alumni Association under the title "Twenty-five Years
Ago This Month" (page 26) and "Individuals Note-
worthy" (page 20). Joseph E. Conrad, Regional Director
of the Alumni Fund, contributes the text and layout of
"First Alumni Fund Conference" (pages 24 and 25).

FREE BOOKLET TELLS WHAT
CO2 CAN DO FOR YOU

•

agriculture
chemistry

metals
electronics

refrigeration
food
drugs

textiles
rubber

There's practically no end to the important
jabs. that CO2-combined with Liquid
Carbonic savvy- is doing. Chances are
this combination can come up with some
surprising answers for you, too. For
scores of CO2 applications, covering all
industry, send for L1QU10's new free
booklet, ~Applications Unlimited." Just
use the coupon below.

MAIL THIS COUPON
• • • • • • • • •

THE LIQUID CARBONIC CORPORATION
3100 South Kedzie Ave., Chicago23, Illinois TR

Send me my free copy of "Applications Unlimited.H

Name' _

------ -LZone_State _
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