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IMMEDIATELY AVAILABLE
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UNITED TRANSFORMER CORP.

150 VARICK STREET, NEW YORK 13, N.Y.
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5 Billion Programmable

Frequencies
from the
NEW hp
Frequency
Synthesizer

Discrete signals, dc to 50 mc
Frequency increments from 0.01 cps to 10 mc
Remote programming — 1 msec switching speed

High stability and spectral purity — spurious signals 90 db down

The new hp 5100A/5110A Frequency Synthe-
sizer offers pushbutton convenience for fast,
accurate selection of frequencies from 0.01 cps
to 50 mc in steps as fine as 0.01 cps. Remote
programming of frequencies may be accom-
plished in less than 1 millisecond. The system
consists of the 5100A Frequency Synthesizer
and the 5110A Synthesizer Driver. All output
frequencies are derived from a single 1 mc
quartz crystal oscillator which has a long-term
stability of =3 parts in 10° per day—or from
your own frequency standard. Spurious signals,
including power line components, are at least
90 db down. Check the specifications, then call
your nearest Hewlett-Packard field engineer for
further information. Or write Hewlett-Packard
Company, Palo Alto, California 94304, Tel.
(415) 326-7000; Europe: 54 Route des Acacias,
Geneva; Canada: 8270 Mayrand St., Montreal.
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Output frequency:

Digital frequency
selection:

Spurious signals and
harmonic distortion:

Signal-to-phase-noise

ratio:

Frequency stability
and accuracy:
Output voltage:

Output impedance:
Search oscillator:

External standard
input:

Price:

HEWLETT
PACKARD

SPECIFICATIONS

0.01 cps to 50 mc

From 0.01 cps per step to 10 mc per step; selection is by front
panel pushbutton or by remote contact closure

Alt non-harmonically related signals including power line com-
ponents are more than 90 db below the selected frequency;
harmonics are more than 30 db below the fundamental

More than 60 db down in a 3 kc band centered on
the signal

With internal standard, less than +3 parts in 10® per day;
with external standard, same as external standard

1vrms +1db from 100 kc to 50 me: 1 v rms +2 db —4 db
from 50 cps to 100 kc, into 50-ohm resistive load

50 ohms nominal

Allows continuously variable frequency selection with an incre-
mental range of 0.1 cps up to 1 mc, depending on the digit
position being searched; dial accuracy is 3% of full scale; lin-
earity with external voltage control is within *5% (-1 to—11v)

lor5me, 0.2vrms minimum, 5 v maximum across 500 ohms;
purity of output signal will be determined partially by purity of
external standard

5100A/5110A, $15,250
Data subject to change without notice. Prices f. 0. b. factory.

An extra measure of quality

L] 8946
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ticklish
signals?

PUT THEM ON PAPER WITH EASE
WITH THIS NEW SOLID STATE
OSCILLOGRAPH

Now you can precisely measure and record a greater
variety of AC and DC variables — over wider dy-
namic ranges and with more signal-conditioning
capabilities at your command — with this new
Sanborn 7700 Series 6- and 8-channel oscillograph.
A choice of highly developed plug-in preamplifiers
(eight in 7° x 19" of panel space) gives you recording
capabilities such as: 1 pv/div. to 250 volts full scale in
a single preamp, which also has multi-range, calibrated
zero suppression built in . . . phase-sensitive demodu-
lation of in-phase or 180° out-of-phase floating signals,
60 cps to 40 KC, with calibrated or uncalibrated ad-
justable phase shifting... carrier signal recording
from 10 pv/div. and with calibrated zero suppression
and cal. factor.

The all-solid-state circuits in this new system also
mean cooler operation with less power than tube
circuits . . . easy servicing of modular circuits on
accessible plug-in cards .. .simpler, smaller power
supplies with integral AC excitation . . . and generally
improved drift, gain stability, noise and linearity
characteristics. Combine these advantages with the
proven and widely-used Sanborn heated stylus-
Permapaper® recording method: true rectangular
coordinate writing with higher resolution at slow chart
speeds, no spills or smears, greater environmental
immunity, no priming or constant attention needed.
Call your HP field engineering office for complete
specs — or write Sanborn Company, Industrial
Division, Waltham, Mass. 02154

A SUBSIDIARY OF HEWLETT-PACKARD

SANBORN@
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Technical articles
I. Design

Boost for electronic tuning: part |
Voltage-variable capacitance diodes open the
door to new circuit-tuning applications.

L.A. Weldon and R.L. Kopski, Philco Corp.

Evaluating light demodulators

A survey that compares optical detection methods
in laser communication or radar systems

B.J. McMurty and D.E. Caddes, Sylvania

Electric Products, Inc.

An expansion for germanium technology
General-purpose transistors can now be built with
a planar structure, extending germanium'’s use
(Cover) K.B. Landress, Texas Instruments Inc.

Magnetoresistance: better than Hall-effect
multipliers

A new circuit makes the magnetoresistive multiplier
practical in many applications.

S.F. Sun, Institut fur Hochstfrequenztechnik

Simplified r-c ladder network design

Designing networks to exact specifications without
complicated synthesis methods

Charles F. White, U.S. Naval Research Laboratory

Designer’s casebook

A one-transistor operational amplifier; a
monostable multivibrator with constant pulse width;
accurate voltage regulation regardless of
temperature

Il. Applications

New magnetron shifts frequency fast

Rotary tuning gives radar systems non repetitive
frequency patterns for countermeasure security.
Robert E. Edwards, Raytheon Co.

Tracking missiles with television

Two vidicon cameras automatically track high-speed
aircraft and missiles.

John R. Kruse, Barnes Engineering Co.

Electronic weapon against cancer

Redesigning the laboratory linear accelerator into
a clinical tool for hospitals

N.A. Austin, Varian Associates
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Readers Comment

Threat to freedom

The unusual tone of emotion ai
fear expressed in your Editorial
28 February [p. 5] documents t
considerable degree to which t
most accepted and respectal
areas of our society have habitua
ignored our heritage of civili
control of the military. The cc
tinued acceptance of the val
expressed can lead only to the u
mate erosion and withering of t
freedom and representative dem
racy we consider to be the esser
of our community.

It is indeed remarkable that
tent to which Secretary McNam:
has returned our practice to o
stitutional compliance. The refr
tory nature of the obstacles in
path was not cven hinted at
your editorial. More than 150
serve armed service officers occ
scats in Congress, beholden to P
tagon gencrals and admirals
promotions and special duty
The conflict of interest, obvious
its face, is in flagrant and proflig
violation of Article 1, Section
paragraph 2, clause 2, of the Uni
States Constitution. In additior
special Pentagon lobby is deta’
to tail every member of Congr

Unification of the Defense
partment is now twenty vears o'
due. Contemporary military op:
tions are not a fragmented dec:
lon conveniently segregated
rival land, air and sea engageme
Your quaint concept of pu
choice of weapon systems flie:
the face of anguished crics that
digitalized Sccretary ignores
advice of generals.

The fine machiavellian art
Pentagon-controlled leaks of cle
fied information is used to pres:
Congress and the Cabinet vi
partially informed public opi
and a jingoistic press. To return
ministration to the Executive
dispassionate deliberation to
Congress, it is essential to cor
public relations and press rele
of the Defense Department, |
also necessary to circumvent (
gressional attempts to expand
efficient production programs
political reasons when defense
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o EXTRA-LYTIC: 2w CAPACITORS

VOLTAGE RATINGS TO 150 VDC, unlike other so-called “wide temper-
ature range” aluminum electrolytics with compromise voltage ratings
only to 60 volts.

CAPACITANCE STABILITY over entire temperature range. Even at —55 C,
capacitance drop is very small,

OPERATING AND SHELF LIFE comparable to or better than that of foil
tantalum capacitors.

LESS EXPENSIVE than foil tantalum capacitors, yet in many cases meet the
electrical requirements of MIL-C-3965 for tantalum capacitors.

SMALLER AND LIGHTER than tantalum capacitors in equivalent capaci-
tance values and voltage ratings.

For complete technical data, write for Engineering Bulletin 3420 to
Technical Literature Service, Sprague Electric Company, 35 Marshall Street,
North Adams, Massachusetts.

*TRADEMARK

SPRAGUE COMPONENTS

®
CAPACITORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS s p n n G u E
TRANSISTORS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES

RESISTORS PULSE-FORMING NETWORKS BOBBIN and TAPE WOUND MAGNETIC CORES
MICROCIRCUITS TOROIDAL INDUCTORS SILICON RECTIFIER GATE CONTROLS THE MARK OF RELIABILITY
INTERFERENCE FILTERS ELECTRIC WAVE FILTERS FUNCTIONAL DIGITAL CIRCUITS

'Sprague’ and '@’ are registered trademarks of the Sprague Electric Co,
45C-135-6)
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Only from Sprague!

DOUBLE
FEATURE!

5X

Dynacor® Bobbin Cores
have 2 built-in reasons
for long operating life
without degradation...

OTOUGH ARMAG® JACKET. Withstands om-

bient temperatures to 180 Cand is compatible with
poured potting compounds, permitting Dynacor
Cores to be used with normal encapsulation
techniques.

QJET-SMOOTH BOBBIN. Finely-polished
stainless steel, completely eliminating sharp pro-
trusions, square corners, or other obraosive action
on copper wire windings. Improved manufactur-
ing process results in o bobbin with o more uni-
form rodius thon that of an ordinary machined
bobbin.

Dynacor Bobbin Cores are also
available with ceramic bobbins
where needed.

A large stock of popular
sizes and flux values insures
prompt delivery.

Special cores to customer
specifications are quickly and
accurately processed.

For complete technical data,
write for Engineering Bulletins
on Dynacor Bobbin Cores to
Technical Literature Service,
Sprague Electric Company, 35
Marshall St., North Adams, Mass.

actual size

SPRAGUE’

THE MARK OF RELIABILITY

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

155P.170.63
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pends on a rational integrated ap-
proach. The Secretary’s procure-
ment policies should have nothing
to do with Senatorial hobby horses
and fantastic Erector sets.

Perhaps we may consider return
to civilian control of the military
complete only when, for example,
the Federal Communications Com-
mission can control the Gargantuan
emissions of military weapon sys-
tems [Radar adds beeps to home
sets, p. 17] so that “some die-hard
audiophiles” wou’t find themselves
“even moving to locations shielded
from the radar beam by natural ob-
stables” after “the modifications
don’t always work.” If “the Ameri-
can citizen should be told a little
more about what’s in store for
him,” the answer is in the Pitts-
burgh item: “FCC’s Buftalo, N. Y.,
office . . . says it isn’t taking any
specific action.”

Russ Linton

San Diego, Calif.

War gamesmanship

Secretary McNamara and his whiz
kids secm like military operations
research a la Stephen Potter:

War gamesmanship—how to be
one up on the armed services with-
out actually knowing what the
shooting is all about.

(Name Withheld)

Tantalizing mirage

If I read you correctly, your edi-
torial of Feb. 28 takes Robert Mec-
Namara to task for taking charge
of the Department of Defense
rather than simply stamping his ap-
proval on the recommendations of
the Pentagon. Both logic and long
tradition place responsibility for
our military affairs in the hands of
a civilian Secretary of Defense. The
military, and the industry which
supplies its weapons and technol-
ogy, sce the world in the context of
its present, military situation. This
is as it should be—this is their job.
Congressmen  are under intense
pressure to obtain defense con-
tracts for the industries in their
areas. These contracts bring in-
creased employment and prosper-
ity, and incidentally, help to re-elect
Congressmen.

The military, industry, and Con-
gress all take the position that no
price is too high to pay for our

military security. Congress can
pass a military budget constituting
half of the entire Federal budget
after an afternoon of desultory de-
bate, but spend threc weeks debat-
ing the foreign-aid program which
constitutes only 4% of the budget.
It may be true that no price is too
high for our security, but this is
not to say that there is no point at
which more money ccases to buy
more security.

The vision of security based on
an enormous industrial-military
complex is, in the long view, only
a tantalizing mirage. It may make
the probability of nuclear annihila-
tion very small, but even an infini-
tesimal probability, when summed
over an unlimited period of time,
becomes a certainty. Ultimately,
our only security lies in a disarmed
world. If this is the direction which
Secretary McNamara is leading, he
should be encouraged and sup-
ported, not condemned. Our econ-
omy nceds to learn how to get
along without the largess of a $50
billion budget.

Eldon Eller
Duarte, Calif.

Cooling

The section on Cooling in your ar-
ticle, Modern Electronics Packag-
ing [Feb. 7], includes a most un-
fortunate parugraph on page 43.

The last half of the paragraph is
an all-too-good example of the state-
ment in the first half, “Failure to
obtain the amount of heat transfer
desired may result from a misun-
derstanding of thc mechanism of
cooling or how to implement the
basic mode.” This is true; the re-
mainder of the paragraph illus-
trates a thorough misunderstand-
ing of two basic modes, radiation
and conduction.

The surface finish on a tube
shield has nothing to do with the
conduction of heat to, through, or
from it. Surface finish affects the
radiation heat flow: bright metal
finishes greatly reduce radiation,
and a flat black finish minimizes it
(this cffect is not just theoretrical-—
it is very practical and often dem-
onstrated). On the other hand, the
mounting method controls the con-
duction heat flow from (or to) the
shield.

Leonard J. Lyons
Los Angeles, Calif.
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WORLD’'S MOST ADVANCED VHF/UHF RECEIVER
IS IN ITS THIRD PRODUCTION RUN

Theoretical science and practical application are
often years apart in space technology. In part, it's
why space exploration is so expensive. So when a
truly magic black box goes into its third production
run as off-the-shelf hardware, all of us benefit.

After 50 years of constant inspection of the prob-
lems of signal reception, Vitro Electronics developed
the 1037A solid state/nuvistorized telemetry receiver

that makes it possible to track to below the horizon.
It is completely modular so that any new tracking job
can be done with a simple change. Vitro engineering
capabilities thus have solved one of the major ground
support responsibilities of space flight...and at
off-the-shelf prices. For complete information on the
Nems-Clarke product line, contact K. B. Boothe, Vitro
Electronics, 919 Jesup-Blair Dr., Silver Spring, Md.

’.
VITRO CORPORATION OF AMERICA « 261 MADISON AVENUE « NEW YORK, N.Y. 10016 Ifrﬂ
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People

CONSIDERING VAPOR COOLING? | |
SELECT ONE OF MACHLETT'S Frederick S. Sherwin, a leader in

the second generation of value en-
4 BASIC SYSTEMS gineers, is th.e new director of value
sss englineering
services at Ray-
theon Co. and a
nomince for
president of the
HEAT EXCHANGER Society of
American Value
Engineers. Sher-
win’s interest in
the field goes
back to the early 1950’s when he
FUNNEL attended the first workshop semi-
OPENED TO AIR <— EXHAUST COUPLING nar in Value Engineering con-
ducted by Lawrence D. Miles, who
created this new engineering disci-
RESERVOIR | - ELECTRICAL\\ - INSULATING TUBING pl i.n ¢ a 1 most Slgg el 7
r CONTROLS VAPOR EXHAUST (Miles will retire from General
Elcctric Co. May 1). Now Sherwin,
along with several other Miles dis-
SOLENOIO | ciples, is preaching the gospel of
VALVE WATER A TUBE value-engineering with a near-mis-
L | L sionary zeal, hoping to combat the
== F cost-unconsciousness that reigned
in the cost-plus-fixed-fee contract
(WATER LEVEL | | | ] era. Sherwin is not talking about
= SVERFLGW — saving ;small marg.mal . costs. “If
you can’t value-engineer a product
ANTI ELECTROLYTIC and save more than 20 percent, for-
TAEEED get it.” He says that average cost
INSULATING TUBING + pe—y reduction effected by value engi-
WATER IN neering teams is 65 percent.

PRESSURE EQUALIZATION

12” MINIMUM

X T

INSULATORS

= o | . .
DRAIN\J WATER I D. J. Jones, new executive vice

COUPLING president of the Centralab Elec-
\ / tronics Division of Globe-Union,
Inc., Milwaukee,
Wis. insists that

From 50kW to 500kW, Machlett offers four basic Vapor Cooling Systems the market for

. . R Centralab’s
for cooling high power electron tubes: el G

SYSTEM TYPICAL APPLICATION cuits will not .be
Vapor-Up (shown above)............ General Broadcast (HF) undercut by 1}1'
Vapor-Down....................... General & SSB Communications (HF) tegrate d cir-
Boiler Condenser. .................. fndustrial cuits. Mean-
Integrated . .........c.ccvuevnnnnns Special Service. Particularly suited to VHF. while, he s

quietly building up the staff and
System advantages include: 200-300% greater anode dissipation as compared to forced-air technology that Centralab needs to
cooling; 10-20% greater anode dissipation over conventional water cooling; extremely large enter the microcircuit market. The
overload protection for anode; stable, quiet cooling ; low water consumption ; low operating costs. | company produces a million pack-
Each of the above four systems is highly adaptable to a wide range of applications. Consider aged circuits each week and sells
the advantages of each system—outlined in “Vapor Cooling,” obtained by writing to them for a fraction of a cent, Sl
The Machlett Laboratories, Inc., Springdale, Conn., an affiliate of Raytheon Company. Jones, whereas the two biggest in-
tegrated semiconductor producers
turn out 5,000 units a week. Never-
theless, Jones is recruiting 80 scien-
tists and engineers to develop inte-

ELECTRON TUBE SPECIALIST grated circuits for Centralab.
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Why is
Roanwell’s
“Little One”

like a

vitamin

capsule?

Because this new piston trimmer capacitor packs
a load of virtues into the smallest possible space.
Just some of them, for example:

% Highest capacity in this length of any glass
trimmer—
Capacitance Range: 1.0 to 10.0 pf
Length behind panel: 9/32"
Diameter; 1/4"

& Great on electrical specs—
Q approx.: 1000 at 1 MC; 250 at 1000 MC
Working voltage: 500 VDC
Temp. Coeff.: 0+50 ppm/°C

% Right prescription for many applications—
SG 11054—Panel mount, gold-plated parts
5G 11054/ AG—Panel mount, silver-plated parts

SG 11114—Printed ckt. mount, gold-plated
parts
SG 11114 'AG—Printed ckt. mount, silver-plated
parts

Unique advantages of Roanwell piston trim-
mers—

Solid metal electrode bands permit soldering
and resoldering of leads to bands. Less break-
age in production.

Sample quantities available from stock. Send for
data sheet on the ’Little One,”” Roanwell $G 1 1054,
5G 11054/AG, SG 11114, and SG 11114/AG.

ROANWELL CORPORATION

ELCOM DEPARTMENT
Roanwell Building

180 Varick Street New York, N.Y. 10014

== (212) YUkon 9-1090 * TWX: (212) 640-4791
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The Original
Bullet-Nose Capacitor!

Sprague Fully-Molded

Solid Tantalex” Capacitors
in Five Case Sizes!

PERFORMANCE CHARACTERISTICS COM-
PARABLE TO CONVENTIONAL METAL-
CLAD UNITS FROM OTHER SOURCES

Type 154D Tantalex Capacitors were
developed by Sprague to help designers
of digital computing equipment and
other industrial electronic devices reduce
their costs. They are particularly practic-
able for applications which demand
good electrical characteristics without
necessarily requiring the superior mois-
ture resistance of metal-cased units.

Type 154D Capacitors are available
in a complete range of ratings and case
sizes, including two tiny sizes for high-
density “cordwood” packaging. Because
of the uniformity of their molded cases,
thesc bullet-shaped capacitors are ideally
suited for machine installation on printed
wiring boards.

Jt
1¢
For complete technical data,
write for Engineering Bulletin 35304
to the Technical Literature Service,
Sprague Electric Co., 35 Marshall St.,

North Adams, Massachusetts.

SPRAGUE

43C-104-84

THE MARK OF RELIABILITY

‘Sprague’ and ‘(" are registered trademarks of the Sprague Electric Co.
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Meetings

NAB Annual Convention, Nationa! As-
sociation of Broadcasters; Conrad
Hilton Hotel, Chicago, April 5-8.

Nonlinear Magnetics International
Conference, |IEEE; Shoreham Hotel,
washington, D. C., April 6-8.

Protective Relay Annua! Conference,
Texas A&M University; College Sta-
tion, Texas, April 6-8.

Cleveland Electronics Conference, |IEEE,
ISA, Cleveland Physics Society, West-
ern Reserve University, Case Institute
of Technology; Public Hall, Cleveland,
Ohio, April 7-9.

Measurement and Control Instrumen-
tation Symposium, ISA; Hotel Floridian,
Tampa, Fla., April 8-10.

SMPTE Technical Conference, Society
of Motion Picture and Television
Engineers; Ambassadore Hotel, Los
Angeles, April 12-17.

Microelectronics Symposium, |EEE;
Chase Park Plaza Hotel, St. Louis,
Mo., April 13-15.

URSI Spring Meeting, National Com-
mittee of URSI, Professional Techni-
ca! Groups of IEEE; National Academy
of Sciences, National Research Council,
Wash., D. C., April 15-18.

Aerospace Electro-Technology interna-
tional Conference & Exhibit, IEEE;
Westward-Ho Hotel, Phoenix, Arizona,
April 19-25.

Rotating and Static Precision Compo-
nents International Symposium, Bureau
of Naval Weapons; Dept. of Commerce
Auditorium, Washington, D. C.,

April 21-22,

Spring Joint Computer Conference,
American Federation of Information
Processing Societies; Sheraton-Park
Hotel, Washington D. C., April 21-23.

Southwestern IEEE Show, Southwestern
IEEE; Dallas Memorial Auditorium,
Dallas, Texas, April 22-24.

Photographic Science and Engineering
International Conference, Society of
Photographic Scientists & Engineers;
Hotel Americana, New York, N. Y.,
April 27-May 1.

Magnetic Inductance Core Conference,
Magnetic Powder Core Association of
the Metal Powder Industries Federa-
tion; Chicago, Illinois, April 28.

Annual National Relay Conference,
NARM, Oklahoma State University,
Okla. State Univ., Stillwater, Okla.,
April 28-30.

Region 6 Annual Conference, 1EEE;

Hotel Utah Motor Lodge Convention
Center, Salt Lake City, Utah, April 29-
May 1.

Frequency Control Annual Symposium,
U. S. Army Electronics Research &
Deveiopment Labs.; Shelhurne Hotel,
Atlantic City, N. J., May 4-6.

IEEE Packaging Industry Subcommittee
Technical Conference, IEEE; Nassau
Inn, Princeton, N. J., May 4-6.

ISA Biomedical Sciences Instrumenta-
tion National Symposium, ISA; Uni-
versity of New Mexico, Albuguerque,
New Mexico, May 4-6.

Call for papers

Physics of Failure in Electronics
Annual Symposium, Rome Air
Development Center & IIT
Research Institute; IIT

Research Institute, Chicago,
Illinois, September 29-October 1.
Deadline is May 15 for submitting
abstracts of 300-500 words together
with a 50-word summary and
author(s) biographies (each in four
copies) to Morton Goldberg,
Symposium Co-Chairman, IIT
Research Institute, 10 W. 35th
Street, Chicago, Illinois, 60616.
Subject matter should cover the
curvent status of Reliability
Physics, appealing to those who are
committed to the tasks of
determining, achieving and
improving device reliability
through application of the
fundamental physics of failure,

Users of Automatic Information
Display Equipment Annual
Meeting, UAIDE; International
Hotel, Los Angeles, Calif., August
12-14. June 1 is deadline for
submitting a onc-paragraph
abstract to M. Hoflman, Program
Chairman, 1964 UAIDE Annual
Meeting, Dept. 716-61, Atomics
International, P. O. Box 309,
Canoga Park, Calif. Papers are
encouraged in areas of system
organization, display hardware,
applications and progranmming with
special emphasis on applications
which promise to be of interest to
colleagues in the display field.
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rates to g major post office in the desti-
nation area, Parcels are distributed by

face pParcel post to your Customers,.

This Flying Tigers’ service can keep
you competitive in Markets Where yoy
have neither a warehouse nor inventory. It
can even save YOou money over straight
surface parcej Post, and wij help you
reach new Markets, .

Have your Flying Tigers man explain all
the details of this Package deal. we think
you'll buy it, '

irst in airfreight with airfreight first I'-I.)'I N G I—I G = I? I_I / v I:-




The Industry’s Broadest Line of
Cermet Potentiometers and Trimmers

CERMET POTENTIOMETERS

Series 600

1/2” diameter

100 ohms to 5 megohms
1/2 watt at 125°C

Max. operating temp. 175°C

VOLUME PRODUCTION SINCE 1958

Series 180PC

1-1/4” x 19/64" x 21/64"

100 chms to 1 megohm

1 waft at 125°C

Max. operating temp. 200°C
VOLUME PRODUCTION SINCE 1961

Series 171

1/27 x 1/2" x 225"

100 chms to 1 megohm

3/4 watt at 85°C

Max. operating temp. 150°C
VOLUME PRODUCTION SINCE 1961

Series 400

1-3/64” diameter

100 ohms to 5 megohms

2 watts at 125°C 1§

Max. operating temp. 175°C
VOLUME PRODUCTION SINCE 1961

¢ ,
' S
‘\\I%

100 ohms to 5 megohms

1/2 watt at 125°C

Max. operating temp. 175°C
VOLUME PRODUCTION SINCE 1962

Series 600PC
1/2” diameter

=,

Series 385 S

11/32” diameter

100 ohms to 500K ochms

1/8 or 1/4 watt at 125°C

Max. operating temp. 175°C
VOLUME PRODUCTION SINCE 1962

Series 500 i~
3/4” diameter -\’
100 ohms to 5 megohms 8

1 watt at 125°C

Max. operating temp. 175°C
VOLUME PRODUCTION SINCE 1961

Series 180WL

1-1/4" x 19/64" x 5/16"

100 chms to 1 megohm

1 watt at 125°C

Max. operating temp. 200°C
VOLUME PRODUCTION SINCE 1960

Series 172

1/27 x 1/2" x .180”

100 chms to 1 megohm

3/4 watt at 85°C

Max. operating temp. 150°C
VOLUME PRODUCTION SINCE 1962

Series 660

3/8” diameter

100 ohms to 500K ohms

1/4 watt at 125°C

Max. operating temp. 175°C
VOLUME PRODUCTION SINCE 1963

Series 170

1/2" x 1/2" x .260”

100 ohms to 1 megohm

3/4 watt at 85°C

Max. operating temp. 150°C
VOLUME PRODUCTION SINCE 1961

Series 660PC

3/8” diameter

100 chms to 500K chms

1/4 watt at 125°C

Max. operating temp. 175°C
VOLUME PRODUCTION SINCE 1963




| | .
NA I [3] Gold Termination Pad
(4] Terminal Electrically Bonded to Termination Pad

@ Ceramic Base

[1] Cermet Resistance Element (5] Gold Plated Nickel Silver Terminals

[6] coltector Ring

In five years of volume production

our Cermet Element (fired at more than 650°C) has more than
withstood application challenges requiring:

e extreme stability and reliability under
sev re environmental conditions

e temperature extremes

e high loads

e resolution approaching infinity

¢ radiation exposure

Here, point by point, is why:
Cermet Resistance Element is fired to ceramic base.
[2J Ceramic Base serves as built-in heat sink.

[3] Gold Termination Pad diffuses with cermet resistor, becomes
part of substrate after firing.

[4] Terminals Electrically Bonded to fired on termination pad
with high temperature conductor.

[5] Gold Plated Nickle Silver Terminals rigidly anchored to cer-
amic substrate.

[6] Collector Ring for contactor is integrally connected to
center terminal to avoid series connections.

Elements can’t separate from subtrate during

varying environmental conditions. Ther.
mally bonded cermet resistors are a
virtually indestructible combina-
tion of a matrix of inorganic

material and precious
metal alloys after firing.




F/p-4764-A

NEW 2N3211

P-GHANNEL FET!
OW LEAKAGE
LOW CAPAGITANGE

SILICON PLANAR FIELD EFFECT TRANSISTOR

e @ High Input Impedance: 50 Meg Ohms @ 1Ke
l L I y T I ® low Leakage: 0.4 nanoamps max, Vo 10V
. . ug | ! H
- s .. o — - 43 B | | 0
) T Te=o] | @ Low Noise: 0.7dbmax,R, =10 Meg Ohms @ 1 Ke
.« 03 . ol ; s i3 I
: - ‘l @ Transconductance: 100 ymhos min @ 1 Ke
z i os | |
A ) ! . [ 1 T!l @ High Drain Resistance: .5 Meg Ohm min, Vo =10V
[ | ' | | I
z - : li @ Gate Pinch-off: 5 Volts max @1, = 1 nanoamp
[=}
LR & e ! ‘
1 I The 2N3277 silicon Planar P-channel field effect transistor is specially
p T e S 2.0 * ] (N | designed for low level, low noise applications. Its simplified design
0 . - - = - ' gives it extra high reliability in such circuits as amplifiers for high
0 -5.0 -10 -15 -20 -25 |‘ impedance transducers and multiplier circuits. Compound amplifiers
Vpg - DRAIN VOLTAGE - VOLTS T have been developed as Special Products using this type FET in com-
| bination with Fairchild standard low level amplifier transistors. Write
eSS Eme e e s B R & =2 for complete specifications.

AVAILABLE DIRECTLY FROM DISTRIBUTOR STOCKS

=Rt R L L =S |
FAIRCHILD
ey T

SEMICONDUCTOR

PLANAR: A PATENTED FAIRCHILD PROCESS
FAIRCHILD SEMICONDUCTOR ‘A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION /313 FAIRCHILD DR., MOUNTAIN VIEW, CALIF,/962.5011 fTWX: 415.969-9165
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Keep
the door
open

Electronics | April 6, 1964

Editorial

“I'm a victim of specialization,” a 33-year old engineer complained
during the IEEE meeting last month. “For almost five years I've been
working on circuit design for intercontinental ballistic missiles. Suddenly
our military projects are phasing out and nobody wants an engineer
with my specialty.”

His plight is a sad one. He's caught in a trap of his own making. He’s
failed to keep his technical education up-to-date and well-rounded.

Another engineer who had just been phased out of a government
project found himself a job in a consumer electronics company. He told
us that his broad engineering abilities more than offset his lack of long
experience in this new field. “I still can solve this company’s problems
faster than a young new engineer” he said, “and faster than one who's
concentrated solely on a very narrow area of consumer electronics.”

A personnel man—a veteran recruiter—confirmed this view. He told
us, “We always can find a place for a man with real engineering talent.”
All this serves to point up that too many cngineers forget what they

heard when they were freshmen in college: Enginecring is solving
problems. It takes knowledge from many disciplines—physics, chemistry,
mathematics, circuit theory, information theory, and even mechanics,
artfully combined.

A good electronics engineer does more than just design circuits. He has
to plan instrumentation and devise tests to evaluate it. Often he has to
program how the circuits are to be built. He usually has a packaging
problem, sometimes a heat-transfer dilemma and even a stress overload
to resolve. He can’t work his way out of these problems by cookbook
rote. Cookbooks are based on past accomplishments. The successful
engineer is the man who can go beyvond the cookbooks. contributing on
his own initiative from a broad fund of knowledge.

The hazard to carcers is likely to be more, not less. perilous in the
months ahead. Just last month, Congress heard a report (from the
Seminar on Industrial Conversion at Columbia University) that
pinpointed the problem. Said the study. “Militarily oriented skills are
often not readily applicable to civilian work.” The group also reported
that 67,000 technical, clerical and production workers had been laid off
recently by 19 major defense contractors. Many of them were engincers.

A lot of companies, particularly, in the acrospace business, insist that
their engincers specialize. In fact. most companies cannot afford the
luxury of only broad-gage engineers.

The answer, it seems to us. is simple and obvious. Specialize by all
means. but keep the door open to learning in other parts of the technical
world. Attend local technical meetings, read technical articles, and
even take additional formal courses in areas outside vour specialty.

To help you keep your engincering education up-to-date, Electronics
has started publishing broader technical articles and more of them. And
we've stepped up our coverage in industrial clectronics for two reasons,
First, it appears there will be many new engincering joby opportunities
here. And secondly, many militarily oriented companics are anxious to
diversify into industrial or consumer business. One \West Coast
components company, currently enjoying record sales, told us trankly it
had lost a big share of its military business in the past six months and
would have been in trouble if engineers had not been able to modify
one of its products for use in uhf-tv tuners, required on all television sets
after April 30.

But in the final analysis, only YOU can safeguard your career,
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POWER SUPPLIES

WITH EXPERIENGE

The WR Group includes eleven
time-proven models from
Kepco’s current production of
230 standard models.
Kepco’s representatives in your
area can supply you with
complete technical information,
Yy application ideas, and delivery.
Model 430D

| REGULATION

AUX.
[ DC OUTPUT RIPPLE
ELECTROPHORESIS ¥ RADAR —n NG Loap | UNE | RMS %uarn:g ERIGE !
ELECTROCHEMICAL PROCESSES . O-MAX Unrogulated (
[+]
MICROWAVES ® PHOTOMULTIPLIERS : VOLTS | MA. | % |aV] % &V MV _
COMMUNICATIONS-TELEVISION 2400 B - #10—150 A 0-5 Ol R O 1 $540.00
ol Jomjemiatlas1oe] 3 Jome | |
ELECTRO-MECHANICAL DEVICES —— —— et —— - ‘
. 400 B 0—-400 | 0150 0025/ 0.1/ 0.1 | 04 3 10 AMP 270.00
¢ . 0—150 | 0-5 o P T I O T B
Input: 106-125 VAC 50-65 cps single phase ' 430D - #1 |0—450 | 0~300 0025 0.1/ 01|04 3 10AMP | £75.00
Operating Temperature: -20°C to +55;’C t #2 | 0—450 | 0-300 0025 0.1 0.1 04 3 | 10AMP N l
' Temperature Coefficient: <0.01% per "C | 800B- #1 |0-600 |0-200 002 01]01 04| 3 | 10AMP | 57500
¥ Recovery Time: 50 microseconds ) #2 |0—600 (0-200/002 ' 01/01!04/ 3 10AMP | \
Isolation: 400 volts (except HB 2050 ! . 2 . " T o —
® Meters: Voltmeter and Ammeter | 0—603 g—:°°~0'92 0'*1 0;1 0;4 ": 2L I L
® Convection Cooling ' [§=13 +——t— 1 g — . ——
For Relay Rack or Bench Use 0600 | 0300 0.02 | 0.1/ 01 04| 3 | 10AMP | 355.00 |
® Multiple output and high voltages J 0-150 {0—5 | * | *| * | * 1
Plate, Grid and Heater Voltages ‘ > | [Fe o y ) =T e
Continuously Variable, Zero to full output | 12508 | 0—1000, 0500 | 0.01 0.1'0.05‘0.4 3 | | 650.00 ,'
| 1220C | 0~1200] 050 1001 (011005 04] 3 | 10AMP | 46500 |
See our Po¥=3aa P | 15208 01500, 0-200 001 | 0.1 ' 005/ 04| 3 | 695.00 |
Complete e 20s0 | 0—2000 0—500 0,005 | 0.1 | 002/ 0.4 | 3 | 1565.00 |
Catalog in | s i BLE] ¢ 1t 11T - —t
| HB 2500 | 02500/ 050 |0.0050110.02/04 7 5 975.00

*0-150V bias - Regulation: 0.01% Line / 2% Load at 150V

iy ' r % For complete specifications on more than 230 standard
"""""" ® model Power Supplies, send for NEW Catalog B-631.

131-33 SANFORD AVENUE, FLUSHING, N.Y. 11352 « Phone: (212) IN 1-7000  TWX #212-539-6623 « Cable: KEPCOPOWER NEWYORK
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Japan opens door
to foreign plants

Minuteman first
in specs, too

Bell Telephone
switching lab

Electronics Newsletter

April 6, 1964

On April 1, Japan became a full member of the General Agreement on
Tariffs and Trades, a world trade organization that grants its members
certain tariff concessions. To remain in the organization Japan will have
to alter its ban on foreign-owned facilities.

Very soon, the Japanese government will announce that United States
and European manufacturers may build and own plants in Japan.

First in line is Texas Instruments Inc. Other manufacturers are rooting
for that company’s application, already filed, to be approved. Japanese
officials have already offered Texas Instruments a chance to own 50%
of an operation. Previously they had insisted on no more than 25%
foreign ownership—the American company insists on 100% ownership.

U.S. component and semiconductor makers are anxious to compete
in the lush Japanese consumer and industrial markets. Such a move
could hurt the slowly growing electronics industry recently established
in Hong Kong, even though Hong Kong labor rates are down to 86
cents a day.

The Air Force’s first set of specifications for integrated circuits are based
on the circuits in the guidance and control system for the improved
Minuteman missile.

The move sounds like a boost for companies selling such circuits to
the Autonetics division of North American Aviation, Inc. It was Auto-
netics that designed the circuits and drafted the specifications for the
Air Force [Electronics, March 23, 1964, p. 26]. But Autonetics says it
isn’t necessarily so.

The company points out that other concerns will have a chance to
comment on the specs and ask for changes. Also, it predicts that nailing
down the specs will result in a longer list of qualified manufacturers. This
is what happened with the specs for high-reliability parts for the original
Minuteman, the company notes.

The Air Force adds that it is standardizing a spec system rather than
specific circuits. The new specs, numbered Mil-M-38104,/901 through
924, come under the Air Force’s standard reliability spec Mil-M-38100.

The specs are supervised by the Air Force Ballistic Systems division
at Norden Air Force Base, California. In July, qualifying action will
be shifted to the Air Force’s Air Development Center at Rome, N.Y.

In another stride for microcircuitry, Autonetics is testing two airborne
radars built with 20 standard microcircuits. One radar, the 100-pound
R45, is a multimode set. The other, the 30-pound R47, is a terrain-avoid-
ance type for low-flying missiles and planes.

The research-hungry Chicago area will, in two or three years, get a big
new laboratory with 1,200 people, 400 of them scientists and engineers.
Bell Telephone Laboratories, the home of the transistor, will build an
electronic switching research and development lab in Naperville, just
west of Chicago. About two thirds of the staff will be transferees from
Bell's present switching lab in Holmdel, N. J. The new lab, officials
explained, will be near the Western Electric Company’s Hawthorne
Works in Cicero, which is slated to become the Bell System’s number
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Motorola refrains
from Navy bidding

Space needles
found not guilty

Rolling playroom
in Ford’s future

18

Electronics Newsletter

one manufacturing facility for electronic switching equipment. The Bell
System plans to convert all its central telephone offices from electro-
mechanical to electronic switching. The target date for completion of
this enormous task is the year 2,000, The Bell System has been installing
electronic telephone exchanges on a test basis since 1960. The first
commercial electronic central office will go into operation in Succa-
sunna, N. J., early in 1965.

The Navy has been collecting bids for a new combination system—com-
prising communications, telemetry, tracking and command—for three
range instrumentation ships and the Apollo spacecraft program. Bidders
include the Lockheed Aircraft Corp., Martin-Marietta Corp. and Radio
Corp. of America. But the Motorola Corp, which was thought to have
the inside track, isn’t bidding. The reason seems t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>