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Doing Pulsed or “Fast” Circuit Work?

Square Wave Generator

1 cps to 1 MC; 0.02 psec rise time

<hp- 211A Square Wave Generator. Versatile, wide range
instrument for testing oscilloscopes, networks, video and audio
amplifier performance, modulating signal generators, measuring
time constants. Offers simple control of electronic switchers; is
also convenient for indicating phase shift, frequency response and
transient effects.

Special features include two separate outputs — a 7 volt, 75
ohm circuit for television work and a 55 volt, 600 ohm output
for high level work. Both outputs offer full amplitude variation.
May be operated free-running or externally synchronized with
positive going pulse or sine wave signal of 3 volts minimum

amplitude. Compact, weighs only 25 lbs. Price $265.00.

Pulse Generator

0.07 to 10 pusec pulses, 0.02 ysec rise time

-hp- 212A Pulse Generator. Time saving basic instrument for
radar, television and other “fast” circuit work, including testing
rf amplifiers, filters, band pass circuits; oscilloscopes and peak
measuring equipment, pulse modulating uhf signal generators.
Offers positive or negative pulses of 50 watts amplitude, delay
and advance sync out circuits for synchronizing to other circuits,
direct-reading pulse length control, high quality pulses with 0.02
rise and decay, flat top and minimum overshoot. Jitter less than
0.01 psec. Permits delivery of accurate pulses to end of long trans-
mission lines; if line is correctly terminated, pulse shape is inde-
pendent of line length, sync conditions, input voltage or output
attenuator setting. Internal impedance 50 ohms or less, either
polarity. Repetition rate, internal sync 50 to 5,000 pps, external
sync 0 to 5,000 pps. Available for rack mount. Cabinet model
$565.00.

Call your -hp- representative for details or write direct. Data subject to change without notice. Prices f.0.b. factory,

HEWLETT-PACKARD COMPANY
4653A Page Mill Road * Palo Alto, California, U. S. A,
Cable ““HEWPACK' « DAvenport 5-4451
Field Representatives in all Principal Areas

@ also offers new 120A Oscilloscope—dc to 200KC-$435
® ;

-
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are manufactured from high-quality materials

® to insure:

...and are carefully assembled, inspected, and calibrated under
ASTM standard laboratory conditions of temperature and humidity

to insure:

VARIABLE CAPACITANCE STANDARDS

Type 722 is a Precision Variable Capacitor mounted
in a cast aluminum frame for rigidity. Capacitor supports
are of low-loss steatite can be supplied with silicon-
treated quartz supports on special order. Accurate machining
of worm and gear drive virtually eliminates back lash.
Dial may be precisely set to 1 part in 25000. Linear scale
length is 19.2 feet.

Type Ranpe (uuf) Accuracy Reads

722-D 1C0 to 1150  +0.1%; or = luut® " Total Capacitance

$238 BHio1l5 =0.1% or £0.2uuf"

722.MD Dto 1050 |#0.1% or = luut® i

$225 D105 |=01% or w0Fuuls | SonoSaCE

722.ME | 010105 |=0.1% or =02,ur ( Dridge substitution

$225 Dto 105 [0.1% ar =0.05uf* / Measurements)
Total Capacitance

722-N 100 to 1150 ==0.1% or = luufs (recommended for

$210 Pwhichever is the T-t use — lower

greater metallic resistance

and inductance)

DECADE CAPACITORS

Type 980 Decade Capacitor Unit is an assembly of
high-quality capacitors mounted on an eleven-point switch
to give a total capacitance variation of 10:1 in ten equal ins
crements. All increments are accurate to within %1% except
the Type 980-L which is within 2%, and the Types 980-F,
-G, and -H, which are 3-0.5% units. Zero capacitance of all
units is 10 uuf.

Dissipation Factor

Correction chart supplied permits greater accuracy — additional correction chart
for residual eccentricity of worm drive furnished on special order.

FIXED CAPACITANCE STANDARDS

Type 1401 is an air-dielectric capacitor adjusted to
£(0.1% -+ 0.1puf) accuracy.

w>

Type Capacitance Dissipation Factor | Price

& 1401-A 100upuf <0.00004 $45
14018 200uut <0.00003 $46

1401C [ <0.00002 $48

1401.D 1000kuf <0.00001 $53

Type 1409 Standard Capacitor utilizes silvered mica

Type Capmctance 1 Dielechic | at 1 ke and 23°C | Prico
FBO-A 1 }.0uf in CLuif steps Polystyrene <0.0003 $68
280-8 | 0.1ulin@Matsteps | Polystyrene | <0.0003 51
780.C | 0011 in 1 01,0 steps | Polystyrene <0.0003 =
980-F | 1 (ut in B laf steps Mica <0.0005 132
980-G | 0.[ufin _Oufsteps | Mica <0.0005 0
980-M | 0.0%ufir J301uf steps | Mica <0.0005 a5
980-L | LafinRiisteps | Paper <0.010 3%
980-M | 0.1utin —Clufsteps | Molded Mica <0.001 2
980-N | 0.0%ul in 1001ul steps | Molded Mica <0001 n

and foil-stack constructior. Units are aged to insure
accuracy and stability. Dissipation factor is less than 0.0003
when measured at 1 k¢ and 23°C. May be used for either
2- or 3-terminal measurements.

DECADE BOXES [N assemblies of Type 980 units,

and are available in 4 variety of dielectrics to meet the needs
of either general purpose or critical measurements.
All units are 1.110uf maximum in steps of 0.001 uf.

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39,7 Mass., U. 5. A.

NEW YORK AREA, Tel. N. Y. WOrth 4.2722, N. J. Wiiitney 3-3140 CHICAGO: Tel. Village 8-94G
WASHINGTON, D. C: Tel JUniper 5-1088

Type Capacitance, uf | Price
1409-F 0.001 | $32 Type 980
1409-G 0.002 $32 Type Decades vsed | Dietectric Remarks . Price
_1409-K 0.005 $34_ 191%a A, B;C Polystyrene for 2- or 3-terminal | $205
1409-1 0.01 34 1419K F, G H Mica measurements 270
1409-M 0.0 & :
1409k ) Og 33 2190 LMK Paper-& 2-Terminat 135

B e WNS3Y Molded Mica |0aly

1409-T 0.1 $42
1409-U 0.2 $50
1409-X 05 $80
1409-Y 1.0 $130

PHILADELPHIA: Te:, HAqcock 4.7419

SAN FRANCISCO: Tel. Whitedliff 8-8233

LOS ANGELES 38: Tel HOllywood 9-62i1)
In CANADA, TORONTO: Tel CHerry 6-2171

will help solve your problems.

WE SELL DIRECT. Our District Sales
Offices are stalfed by engineers especially
trained to help you in the selection of Instru-
ments and measuring systems best suited
to your needs. We welcome your inquiries —



A Transformer becomes a precision device
with Allegheny Magnetic Materials in the core

.....
.......

s

‘y'__
Uitz fot qour, Copy
“TRANSFORMER LAMINATIONS”

84 pages of valuable technical data
on standard and custom-made lam-
inations from all grades of Allegheny
Ludlum magnetic core materials.
Prepared from carefully checked and
certified laboratory and service tests
—includes standard dimensions,
specifications, weights, etc. Sent free
on request . . . ask for your copy.

ADDRESS DEPT. E-4

CIRCLE 2 READERS SERVICE CARD

% ALLEGHENY SILICON STEEL
v ALLEGHENY 4750
% ALLEGHENY MUMETAL

The operation of a transformer is no
better than the magnetic core around
which it is built. With Allegheny mag-
netic materials in the core, you getthe
best—uniformly and consistently.
Sure there are reasons why! For
one thing, there’s the long experience
of a pioneer in development aid
quality control of electrical alloys.
But most important, the A-L line
offers complete coverage of any re-
quirement you may have, any service
specification. It includes all grades of
silicon steel sheets or coil strip, as
well as Allegheny Silectron (grain-

STEELMAKERS to the Electrical Industry

Allegheny Ludlum

oriented silicon steel), and a wide
selection of special high-permeability
alloys such as Allegheny 4750,
Mumetal, etc.

In addition, our service on mag-
netic materials includes complete
lamination fabrication and heat treat-
ment facilities. What’s more, this
extensive experience in our own lam-
ination stamping department is a
bonus value for all users of A-L
electrical sheets or strip. ® Let us sup-
ply your needs. Allegheny Ludlum
Steel Corporation, Oliver Bldg.,
Pittsburgh 22, Pa.

7 N

Sters poR THE
Blecrronic AGE
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NOW,

A C?mpllete Line of Magnetic Voltage Regulators

Mode! MVRH-1000 Model MVR30

SOREIJSE ¢ M AGNETIC V OLTAGE 2 EGULATORS

'Covep the Full Range— 30 to 2000 Volt-Amps...
¢tter Regulation and Fast Response...SmaIler and Lighter

|
Ex¢ellent voltage regulation that’s constant within + 0.5%
gainst any line change from 95 to 130 VAC — with operation
that 3 instantaneous, automatic, continuous, and protected
| ] against overload damage — Sorensen MVR'’s
blanket the low and medium power levels.

‘ Supplied in fifteen standard models that range from 30
t¢/2000 VA rating, these Sorensen regulators can be
mounted in any position. Ideal for bench or shop use,
Mode! MVR30 | for for inclusion as a component in your product lines

Output 30 VA; * 0.87% regulation { ] to improve performance and life.

from 0 to full load; | These MVR's are available in three basic designs.
Weight: 5 1bs. | 1. Basic Line Regulators, providing minimum-cost, gen-

eral-purpose, highly reliable regulation of RMS voltage,

Model MVREO-6 from 30 to 2000 VA.

Output 60 VA, isolated 6.3 volt

output; = 3% regulation, 0 to 2. MVR Filament Regulators, providing regulated and iso-
full load. lated 6.3 volt filament supply for vacuum tubes; outputs
from 30 to 500 volt-amps. Also a model with 12.6

Model MVRH-1000 | filament supply and 60 VA rating.
Output 1000 VA; = 0.9% regulation, 3. Harmonic Filtered Regulators (MVRH). Lowest distor-
0 to full load; distortion 3% ' tion of any regulator of similar design. Recommended

at any load. for critical applications requiring precise waveform.

|
Complete information on the full line of MVR's is walting at your Sorensen
representative, or will gladly be mailed on your requeft to:

i
|
H

CONTROLLED POWER FOR RESEARCH AND INDUSTRY

Richards Avenue, South Norwalk, Connecticut

I
} l SORENSEN & COMPANY, Inc.
|

In Europe, contact Sorensen-Ardag,” Eichstrasse 29, Zurich, Switzerland, for all products including 50 cycle, 220 volt equipment

ELECTRONICS engineering edition — April 11, 1958 CIRCLE 3 READERS SERVICE CARD 5



GUIDED
MISSILES

SUBMINIATURE TUBES

with RELIABILITY -+

PROVED IN FLIGHT ¢

Available to U.S. Navy Specifications YOUR COPY OF THIS
NEW BOOKLET
Here are some of the features: will be mailed when
you say the word. It
® Reduced vibration output ¢ Greater uniformity pictures and de-
after shock ! ] scribes the ad-
@ Lower microphonics vanced manufac-
® Increased clearance . turing tech-
between elements e Better resistance to shock niques devel-
and fatigue oped by Raytheon and used

° oW o
Controlled operation time in the production of these

e Tighter limits for important @ Pulse emission test Subminiature Tubes with
characteristics (where applicable) Reliability Plus.
RAYTHEON RELIABLE SUBMINIATURE TUBES For Guided Missile, Military and All Other Critical Applications
TYPICAL CHARACTERISTICS
Vibration Vibration Cathode Ampli- Mutual
Output* Output** Heater Plate Bias Screen foat | i
QLE pER (maxi?num) peak to peak | Volts  mA Volts mA Resistor Volts mA Faetor c°'Ldr:fmas"°°
mVac mv ohms I
CKS702WB M T 50 240 63 | 200 120 |75 200 120 | 26 - | 5000
CK5703WB High Frequency 10 50 63 | 200 120 |94 220 - - %5 | 500
CKS704WA high Frequency - 2% 63 | 150 Max. inverse peak = 460 volts; max. lo = 10 mA |
CK5744WB High Mu Triode 15 75 6.3 | 200 250 (42 | 50 | — [— ] 70 | 4000
CK5783wWB Voltage Reference 20 -— Operating voltage approximately 85 volts between 1.5 and 3.5 mA |
CK5784WB RF Mixer Pentode 75 300 63 | 200 120 [55 | 20 ] 120 a1 — | 30
CK5787WB Voltage Regulator 20 -_ Operating voltage approximately 98 volts between 5and 25 mA |
CK6247WA Low Microphonic 2.5 25 63 | 200 250 | 42 500 =J= 60 | 2650
CK6533WA L R 10 15 63 | 200 120 |09 1500 - |- 54 1750

*15g, 40 cps, fixed frequency

Each type is electrically and " e
mechanically interchangeable  with Bulb temperature ratings fo 265°C. 15g, 30 to 1000 cps sweep

earlier versions of the same basic type,
Developed vnder Navy sponscrship.

1 w INDUSTRIAL TUBE DIVIS'ON Newton, Moss.i..........55 Chapel St, Blgelaw 4-7500
2 New York:......ocoune.. 589 Fifth Ave., Plaza 9-3900
Reliable Miniature and Subminiature Tubes ¢ Valtage Reference Chicogo: 9501 Grand Ave., Franklin Park, NAtianal 5-6130

Tubes * Voltage Regulatar Tubes ¢ Rectifiers ¢ Nucleanic Tubes Los Angeles: 5236 Santa Manica Blvd,, NOrmandy 5-4221
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BUSINESS BRIEFS .
ELECTRONICS NEWSLETTER

1
COMPATIBLE STEREQO DISK, described and LO\V PRICED JAPANESE RADIOS and compo-

demonstrated by Columbia Records in a last-
minute switch in program at an IRI technical
session, has raised cycbrows in the phonograph
record and hi-i component industrics. New
system, which Columbia is expected to promote
this spring in a full line of stereo disks and
home instrument packages, uses vertical-lateral
groove modulation, but with sum-and-ditterence
signals rather than split channels. Sum signal
comprises the lateral component, while the dif-
ference is engraved vertically. System permits
both stercophonic and monaural sound to be
put on onc disk, is thus compatible with exist-
ing monaural equipment, ’

MARKET OUTLOOK for semiconductor devices

and printed circuitry is brighter than ever, it’s
believed by many in our industry. Rectifiers,
both germanium and silicon, plus small signal
diodes will top sales of $100 million bv 1960,
says onc irm. Another prediction: Silicon power
rectificrs for commmercial and consumer products
alone will rise to $25-$35 million in two vears
as the result of mass production and unit prices
as low as 40¢, savs General Tastrument Corp
Printed circuitry will show a 500 percent in-
crcase over 1957 by 1961, according to market
researchers of Formica Corp., subsidiarv  of
American Cyanamid Corp. They say use in
military clectronics will jump from 4.4 percent
mn 1957 to 28.2 percent in 1961, and that mar-
kets will open in the air conditioning and appli-

nents, appearing in greater nwmbers than ever
this year on the U. S. market, are bothering
some scgments of the mdustryv. Electronic In
dustries Association has appointed a committee
to investigate possible avenues of relicf. Prob-
lem: More than 600,000 Japanesc radios arc
believed to have been imported last vear, with
the present rate estimated at 100-150,000 a
month, many of them transistor radios. Japan’s
labor differential often means a Japanese sct can
scll for less than what it costs an American man-
ufacturer to make, efficiency notwithstanding.
Other Japanesc items arriving i increased quan-
tities: receiving tubes, sound equipment, resis-
tors, capacitors and loudspcakers.  (Sec p 16.)

LATEST MASFR amplification deviee developed

by Columbia Universitv and Naval Rescarch
Laboratory may permit probing of the outer
edge of the universe through NRL’s 50-ft radio-
telescope. Maser’s synthetic rubyv heart is sensi-
tive to signals from planets or galaxics at a fre-
quency of 9,000 mc. It reacts by emitting some
of its own energv at the same frequency, thus
amplifving the waves. This principle of ampli-
fication may give maser-mounted radiotelescopes
as much as 100 times the sensitivity of present
nonmaser electronic types. Model now being
tested at NRL will first examine radio waves
from Venus. Ultimatcly, a maser-telescope may
not only give detailed information about known

objects, but also extend the radiotelescope’s

ance industries. range far bevond farthest known galaxies.

FIGURES OF THE WEEK - FIGURES OF THE YEAR

Totals for first month

RECEIVER PRODUCTION 1958 1957 Percent Change
(Source: EIA) Mar. 21,58 Mar. 14, '58 Mar. 22, '57 Receiving tube sales ....... 26,805,000 37,571,000 — 286
Television sets, total .. ...... 91,416 88,598 111,601 Transistor production ....... 2,955,247 1,436,000 -+105.8
Radio sets, total ........... 170,655 170,434 299,075 Cathode-ray tube sales . ..., 621,910 760,860 — 18.3
Auto sets ... .. L 40,218 41,942 104,385 T E oD ov s 433,983 450,190 — 3
STOCK PRICE AVERAGES Radio set procuction . ...... 1,026,527 1,085,529 —~ 54
(Source: Standard & Poor’s) Mar. 26, ‘58 Mar. 19, '58 Mar. 27, ‘57 TV set sales ............. 581,486 623,359 — 6.7
Radio-tv & electronics ... ... 46.50 45.82 47.90 Radio set sales
Radio broadcasters .......... 58.52 59.51 62.99 (excl, auto) ............ 534,640 563,363 =2 511

ELECTRONICS engincering edition — April 11, 1958 7



Analvzing words written centuncs ago (left) and studying chemicals with
10 constituents are just two . . .

@ AN

New Jobs For Computers

They’re being used for literature abstracting,
spectroanalysis and restoring documents

DiciTar. cCOMPUTERS arc now do-
ing thrce new jobs—literature ab-
stracting, spectroanalysis of chemi-
cals and restoration of missing
words in ancient documents.

Dctails were  released  tecently
during the IRE convention.

In the literature abstracter, the
information content of cacli sen-
tence in an article is compared and
graded.  Experimental — abstracts
were prepared by key punching
cvery word on cards, transcribing
card tccords onto magnctic tape
and performing necessary - data
processing on an 1BM 704,

The computer is programined to
read tape text, separate individual
words, note position of words in
sentences and record punctuation
before or after cach word.

Words are then alphabetized,
occurrence count of ecach word
made, words of stipulated low fre-
quency dcleted and the remaining
words sorted in ordcr of text posi-
tion. Significant words and total
words per cluster arc then deter-
mined and the significance of cach
sentence caleulated. . P. Luhn of
IB\'s Yorktown Ileights Research
Center reported this progress.

A computer technique to an-
alyze a chemical with 10 constitu-
ents was announced by Federal
Tclecommunications Labs. Futire
mivture spectrum is used for an-
alvsis to increase accuracy and re-
solving power of spectroanalyzer.

Spectral information is  con-
verted to numerical form by ana-
log-to-digital techniques  and
punched onto paper tape.

8

Fach spectra in a librarv of in-
frared absorptions of basic con-
stituents 1s compared to unknown
mixture by multiplving numerical
information in the librarv by that
contained ou the specimea tapes,
adding the products at cach wave-
length, substituting these values
into a scries of lincar simultane-
ous cquations as cocfhicients and
solving the cquations.

in document restoration, a com-
puter analyzes words preceding and
following cach gap, and takes in
account size of gap and possible
number of characters it contained,
reported P. Tasman of IBM World
Trade. Ile said computers have
been used to make a qualified guess
as to what words were originally
written in hundreds of mutilated
scctions of the Dead Sea Scrolls.

After analvsis step, scrolls were
scanncd  clectronically until  the
computer found onc word that
fitted into context. [nitially, 30,-
000 words contained in scrolls were
punched on scparate cards and in-
formation was then converted to
two recls of magnetic tape.

X-Rays Measure
Fruit Freezing

PoTENTIALLY PracTiCAL method
for detecting frost damage in citrus
fruit is in cxperimental usc at the
University — of  California,  Los
Angeles.

X-rays are beamed through fruit

rotating on a platform. Resistance
to the X-rays is measured as a
voltage, which increascs in propor-
tion to the non-uniformity of the
fruit. Non-uniformity of fruit scc-
tions indicates frost damage.

The machine was designed by
William T. Kyle, who heads the
uuiversity’s Central Electronics Fa-
cilitv, and Joseph E. McAtcer.
Kyle thinks a commercial model
landling 10 units of fruit a sec
would cost $10,000 to $20,000.

Speed of the prototype is three
or four units of fruit a min. A com-
mercial model would include de-
vices for channeling the fruit into
the detector and for rejecting bad
fruit.

Moon Shot
On the Way?

Now tiat Explorer TIT has joined
lixplorer 1, Vanguard and Sputnik
11 in the hcavens, the air is full of
judgements and  prophecics as to
where man goes from here in the
exploration  of space.  \Whatever
happens, electronics stands to get
bigger and more challenging as-
signients.

Last wcek i Chicago, Vice
President Nixon told ELECTRON-
1cs that the world is lcarning morc
from our satellites than from the
Russians’ because of better instru-
mentation. Referring to a possibl
“moon shot”, he said the objcc
would be scientific not military
although we might get better in-
formation on weather and outer-
spacc cnvironment.  The  Vice
President urged that the U. S. go
ahcad in its scientific research,
not on a crash basis but on onc
adcquatcly financed.

In Los Angeles, Lee Du Bridge,
president of Cal-Tech called man
the least useful and most expensive
item that could be put aboard a
satellitc. TIe described as a ridicu-
lously cxpensive luxury the cquip-
ment necded to keep a man alive
in a satcllitc and get him down
again when instruments can gather
information morc accurately.

Also in L. A, Wecmher Von
Braun, thc Army’s missile expert,
asscrted that the Dcfense Dept’s
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Complete service without removal
from rack. All wiring, ‘ubes arel Machine Co-trcl Unit

athercpmuanen tsgareSread fyaace:: § designed by Beadix Aviaion Corporat 01

sible for easy service and mainterance.

s - . provides a rew application of electronizs

= and powere: by a Lambda Model 1508 ower supply,
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to the mata cuttir 3 industry.

Stock unit with panel modifications

Bendix Aviation uses Lamhda Power Supplies
in New Machine Control Unit

Bendix Aviation engineers chose standard Lambda power
supplies as the voltage source for this new control unit. Employ-
‘ing computer type circuits, the apparatus directs the operation of
a milling machine from numerical data recorded on punched tape.

Dependable Lambda power supplies are specified for more
industrial, research, and military applications than the ten next-
most-popular makes combined. When you select Lambda power
suppliss, you do so with the assurance that your judgment is sup-
ported by the overwhelming vote of all engineers who are con-
cerned with power supply specifications. And Lambda power
supplies are available for immediate delivery from stock.

Send for the Lambda catalog. It includes America’s most
widely used rack, bench and portable models, for all needs
through 1.5 amperes.

=t

New COM-PAK® POWER SUPPLIES SAVE VALUABLE PANEL SPACE
Moadels through 1.5 amperes
Three voltage ranges: 0-200, 125-325, 325-525 VDC

C-200 series— 200 MA—5%" panel height—from $159.50
C-400 series— 400 MA-5%" panel height—from 244.50
C-800 series— 800 MA—7” panel height—from 315.00
C-1500 series—1500 MA—8%" panel height—from 550.00

LAMBIDA Electronics Corp.

11-11 131 STREET ¢« COLLEGE POINT 56, NEW YORK

INDEPENDENCE 1-8500

Cable Address: Lambdatron, New York
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PROVING GROUND for COMPUTER GORES
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Bulletin TC-108A
“TAPE-WOUND BOBBIN CORES
FOR COMPUTER APPLICATIONS"

Includes essential data on applications and
roperties, fabrication and testing of Arnold
obbin Cores; lists standard sizes, etc.

Bulletin GC-106C
“*ARNOLD MAGNETIC MATERIALS"

Contains data on the complete Arnold line,
including cast and sintered Alnico magnets,
Silectron cores, tape-wound cores, bobbin
cores, Mo-Permalloy and iron powder cores,
and special permanent magnet materials.

ADDRESS DEPT. E-84

10 CIRCLE 6 READERS SERVICE CARD

Take the hundreds of tiny Arnold
tape wound bobbin cores that are the
heart of some of today's remarkable
computing machines.

Each one must provide reliable,
uniform performance. Each must meet
rigid standards of magnetic and phys-
ical specifications. And, most im-
portant of all, their basic marerial
properties must be examined for
Fropcr grading of cores to assure per-
ormance of the final product.

Only precision manufacture can
assure you this top-quality perform-
ance in magnetic core materials . . .
and at Arnold each core is made and
painstakingly checked before ship-
ment by the latest, most thorough
methods and equipment.

Some of this testing equipment and
many of our production methods were
developed by us—for our own use
exclusively—and sarpass the stand-
ards set by the industry. You know,
when you use Arnold cores, that the
materials you receive have met all
the rigid standard tolerances, plus
any inﬁividual specifications you may
have.

® Let us supply your requirements
for Bobbin Cores—or other tape
wound cores, powder cores, perma-
nent magnets, etc.—from the most
complete line of magnetic materials
in the industry. Ard remember, Arnold
products are precision-made, precision-
tested, to your specifications.

WSW 7047

THE ARNOLD [ENGINEERING (JOMPANY

Main Office & Plant: Marengo, lllinois

[E\\]{L Repath Paclfic Division Plant: 641 East 61st Street, Los Angeles, Cailf.
- District Sales Offices:
T

Boston: 49 Woil'ham St., Lexington
New York: 350 Fifth Ave. Washington, D.C.: 1001.1 5th St., N.W,

Los Angeles: 3450 Wilshire Blvd.
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Low friction of TFE resin insures

smooth action of punched-card sensor

TEFLON
~ 1OMF 200¥WDC.
FEa

e e
e pen—

F'LON
O1MF 450VWDC

Stable capacitors for
missiles have high
thermal,electrical ratings

CAPACITORS made of TFE-fluorocar-
bon resins possess outstanding stability,
very low temperature coefficient, and ex-
cellent insulation resistance at high tem-
peratures. In designing these capacitors,
only bonded mica, ceramic dielectrics
and TFE resins were found to meet the
temperaturespecifications. Ofthese three,
the TFE resins were selected as having
greatly superior electrical characteristics.
The capacitors are rated up to 200°C.
The dielectric constant and very high
sensitivity of the TFE resins remain vir-
tually unchanged over the broadest op-
erating ranges of frequency and tem-
perature. The dissipation factor of the
dielectric is less than 0.0003. (Manufac-
tured by Film Capacitors, Inc., New
York, New York.)

TEFLON®

is a registered trademark . ..

TeFLON is Du Pont’s registered trademark
for its fluorocarbon resins, including TFE
(tetrafluoroethylene) resins discussed
herein.
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PUNCHED-CARD SENSOR depends on 540 pins
molded of a TEFLON resin for smooth switch-
ing operation. The pins slide easily into the
holes, because of the extremely low surface

At the heart of this switching device
are 540 pins made of a TFE-fluoro-
carbon resin, which translate the mes-
sage on a punched card by activating
complex electrical circuits. Each of
the 540 positions (arranged 12 wide
by45high)hasacorrespondingspring-
loaded pin and a normally closed
single-pole single-throw switch. The
card is pressed forward onto the pins
by a handle. Where there is a hole in
the card, the pin slides through prac-
tically without friction. Where there
is no hole, the sturdy pin is pushed
forward by the card and opens a
switch. Trouble-free operation of this
complex sensing device is dependent
on the properties of TFE-fluorocar-
bon resins.

TFE-fluorocarbon resins are con-
sidered almost perfect electrical in-
sulators. Their dielectric strength

O A

friction of the resin. The sensor is used as a
programming device for automation and for
muitiple switching. (Manufactured by Metron
Corporation, Lambertville, New Jersey.)

ranges from 400 to 4,000 volts per
mil, depending on thickness. They
have virtually no moisture absorption,
and retain their dimensional stability
under all conditions of humidity. No
other structural material has so low a
coeflicient of friction. TFE resins are
rated for operation from close to ab-
solute zero to 250°C. They can be
molded to close dimensions and ma-
chined to tolerances of half a mil.

The properties of TFE resins might
well be important in your next prod-
uct. Formore tactson DuPont TEFLON
TFE-fluorocarbon resins, including
technical data and applications, write
to: E. I. du Pont de Nemours & Co.
(Inc.), Polychemicals Dept., Room 174
Du Pont Building, Wilmington 98,
Delaware. In Canada: Du Pont Com-
pany of Canada (1956) Limited,
P. O. Box 660, Montreal, Quebec.
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weapons-systems concept is imprac-
tical in the space age. It has, he
said, caused us serious delays duc
to an inflexible set of paper require-
ments designed to fll an immediate
military need.

Courtland Gross, president of
Lockheed, lauded the govermment’s
plan of assigning prime roles to
aircraft firms, stated that southern
California firms are involved in 25
of the nation’s present 43 missile
projects.

Lt. Gen. C. S. Irvine, Air Force
deputy chicf of staff, announced
in Los Angeles recently that the
rocket assemblics and guidance
svstems for Lockheed’s Pied Piper
reconnaissance satcllite are rcadv
to fire as soon as finishing touches
are applicd to the satellite itsclf.
The Thor IRBM, Irvine says, can
lift a onc-ton satellite pavload;
Atlas ICBM can lift two tons.

Speaking in New York, Lt. Col.
Guv H. Drewry of the Army Bal-
listic Missile ‘\gcncv said that 95
percent of the battle for a depend-
able inertial guidance system has
been won. Some of the remaining
product improvement work will in-
volve use of printed circuits, elec-
tronic switching to replace mechan-
ical deviecs.

Tanker Plane
Market Grows

Tovay MORE transport and tanker
planes are being made, all are using
morce clectronic gear.

Here are facts on this expanding
market:

C-130B: Lockhced’s 4-prop jet
missile-carrving  transport recently
got a $22 million letter contract.
Total estimated will hit $100 mil-
lion for 53 planes. Production is
assured to 1960.

Electronics is mostly government
furnished.  Lockhecd  estimates
each plant to carry $100,000 worth
of electronic equipment. Besides
ordinary aircraft communications
and navigational electronic c¢quip-
ment, the C-130B carries Doppler
radar, loran and Tacan.

KC-135A: Boeing’s jct Strato-
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WASHINGTON OUTLOOK

Ar1er weEks of burcaucratic pulling and hauling over policy, the
Advanced Rescarch Projects Agency, the Defense Dept.’s new space
organization, has decided to do its business by three different methods:
Through conventional transfer of funds to onc of the three mili-
tary departments, which in turn will channcl money and contract
authority to their contracting agencics in the field.
2. By directly placing work orders on the military field agencics,
bypassing established Pentagon lines of authority.
3. By direct contracts with private companies, research facilities and
educational institutions. ARPA officials, however, stress this method
will be “the exception rather than the rule.”

Whether the space project is a continuing, long-term program or
more of a oneshot project will determine how it will be handled.
The long-range antimissile missile project, now assigned to the Army,
and the Ballistic Missile Early Warning System, under the Air Force’s
acgis, are being administcred by the first method—through the regular
Pentagon chain of command.

® But ARPA’s first new project, calling for four and possibly five
rocket shoots to the moon and two and possibly three more earth
satellite launchings, will be run on direct work orders to military
field agencies. The project’s objective is to expedite action by
cutting throngh the Pentagon’s varied cchiclons of administrative
review, allowing ARPA to issue direct orders to the contracting
agencies.

The project—which may run to over $100 million (the initial
budget covers only $8 million until June 30)—breaks down this
way:

1. The Army Ballistic Missile Agency, Huntsville, Ala., is
authorized to usc modified Jupiter-C rockets for onc and possibly
two “lunar probes” and three more Explorer carth satellites, has
received $5 million to get the work under wav. It’s unlikely that
ABMA will bring in any new contractors.

2. The Air Force ballistic missile division of ARDC, Los
Angeles, has been initially allocated $3 million for three lunar
probes. The launching vehicle will consist of the Douglas-North
American Aviation Thor IRBM as the first stage, the Navy Van-
guard’s Acrojct-General sccond-stage motor as the second stage
and a third stage vet to be sclected but most likely a solid-
propellant engine.

Guidance and control system will presumably include Minne-
apolis-Honeywell's three-axis gyro reference and Sperry Rand’s
magnetic-amplifier autopilot and servo system developed for
Vanguard.

Ncgotiations arc under way for contractors to assemble the
launching vehicle, produce parts of the lunar pavload, and develop
more advance guidance gear.

3. The Naval Ordnance Test Station, Inyokern, Calif., which
developed the Navy’s Sidewinder infrared air-to-air missile, has
been initially allocated $200,000 to develop a “mechanical ground
scanning device”—a simple instrument to be carried in the moon
probe vehicle (which will not contain a regular tv camera).
NOTS is unlikely to contract much if any of its project to
private firms.
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New! KIN TEL's true differential DC amplifier...

input
chopper Ky

output
driver

amplifier amplifier

DIFFERENTIAL FLOATING INPUT

ISOLATED FLOATING OUTPUT

completely isolates input from output!

AMPLIFY MICROVOLT-LEVEL DATA SIGNALS

New transistorized differential DC amplifiers provide ex-

tremely high common-mode rejection, very low drift, high
output capability, and excellent stability and linearity...

all unaffected by load or gain changes. Ideal for thermo-

couple amplification, they eliminate ground loop problems;

allow the use of a common transducer power supply; per-
mit longer cable runs; drive grounded, ungrounded or bal-
anced loads, and can be used inverting or non-inverting.

The 114A is the perfect instrumentation amplifier.

BRIEF SPECIFICATIONS — 114A DIFFERENTIAL DC AMPLIFIER
m 120 db common-mode rejection from DC to 60 cps.
® Gain of 10 to 1000 in 5 steps, continuous variation between steps.
& Gain accuracy 1.0% DC 10 cps, 3% to 30 cps,
3 db down at 120 cps.
& DC gain stability and linearity 0.1%.
u <5 uv noise; <5 uv drift at gain of 100 or above.
= Maximum output capability 10V at 10 MA.
® 100 K ohm input, <1 ohm output Z (min. load
res. 20 ohms, max. load cap. 1.0 uf).

Six KIN TEL amplifiers in compact 19” rack mountable module.

.2 —_—

|
|
|
I
|
|
i
|
|
|
I
I
|
[
|
I
|
|
|
I
|
|
|
|
|
i

ELECTRONICS engineering edition — April 11, 1958

STANDARD WIDEBAND DC AMPLIFIERS can be used single-
ended or for floating input applications. An operational
version permits the user to employ his own feedback net-
works to limit bandwidth, generate transfer functions,
obtain specific gains and perform integrations. Specifica-
tions for the 111 series, Wideband DC Amplifiers include:
<2 pv drift; <5 pv noise. £35V, =40 MA output. 100 K
ohm input, 1 ohm output Z; 1.0 uf allowable output cable
capacity. 0 to 1000 gain in ten steps, with continuous
1 to 2 times variation of each step. Gain accuracy (freq.
response) +1.09% DC to 2 KC, <3 db down at 40 KC.

ALL KIN TEL DC AMPLIFIERS feature integral power sup-
plies, convenient plug-in mounting and KIN TEL’S proven
chopper feedback amplifier circuitry for unsurpassed
stability, accuracy and reliability. They have accumu-
lated over 500 years of operating time, and in one instal-
lation alone have logged over a million hours of trouble-
free operation. Records like this are the result of strin-
gent quality controls, thorough testing and calibration,
and years of experience in the design and manufacture
of thousands of chopper stabilized DC amplifiers.

FOR GREATER ACCURACY, SIMPLICITY, RELIABILITY, and the
elimination of carrier system balance problems, replace
complex carrier systems with a KIN TEL packaged “plug-
in” DC instrumentation system — complete from input
transducer to output device.

Over 10,000 KIN TEL instruments in use today!

A Division of Cohu Electronics Inc.

Representatives in all major cities.

Write today for demonstration or literature.
5725 Kearny Vitla Road, San Diego 11,
California, Phone: BRowning 7-6700.
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tanker is used for inflight refuel-
ing. Gen. LcMayv once said he
nceded two KC-135’s for every
three B-52's. GPL’s Doppler radar,
APN-81, is usced.

C-133A: Douglas’ 4-turboprop
air missile carrier is capable of
carrving IRBM’s and ICBM’s.

C-123B: Fairchild’'s twin-engine
piston-powered transport 1is  de-
signed for assault landings to de-
liver troops and take out casual-
ties. It was also tested successfully
for delivering paratroopers. Besides
standard  clectronic  cquipment,

most of which is government fur-
nished, some planes are cquipped
with loran. Total contract for 303
planes will be completed in July.

This transistorized route reference com-
puter is busy as . . .

Canadians Test
Electronic Sorter

AN ELECTRONIC MAILAMAN, 1N0W In
training at the post ofiice in Ot-
tawa, Canada, is doing quite well.
His only fulltime human helper will
be a girl who will code backs of
envelopes with special data to give
routing information.

The automatic postal system was
described in detail recently at the
national IRE convention by Mau-
rice Levy, technical advisor to the
Canadian Post Office, and his asso-
ciates, A. Baraszcewski and K. I
Ullvatt.

Levy estimated that automation
cquipment of this kind for large
cities would probably cost about a
half million dollars.

The electronic post, simplest de-
vised so far, is suitable for citics
with populations of 100,000 or
over. Fluorescent ink is used for
the printed code.
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MILITARY ELECTRONICS

e Airbome electronic  counter-
measures svstem is being  prime
contracted for BuAer bv Sanders
Assoclates.

* Army’s decision to give private
industry the Pershing job will im-
mediately  expand  private  con-
tractor business. Future implica-
tions of the trend are cven greater.
Martin will be in charge of the
entirc  project: R&D, reliability
testing and production of both the
missile  and  associated  ground
equipment.

Martin will also furnish engi-
necering, maintenance, training and
field service. The development pro-
gram will Dbe supervised by the
Army Ballistic Missile  Agency
which is under the new Ammy Ord-
nance Missile Command headed,

as of March 31, bv Maj. Gen.
John B. Medaris.

e New  production  contract
amounting to $75 million for Spar
row [1T is awarded to Ravtlicon by
BuAer.

e White Alice, tropsospheric
scatter communication system that
covers most of Alaska, went into
full operation on March 26. It
was Prime contracted at a cost of
$140 million by Western Electric.
Operation and maintenance is be-
ing carricd out under Air Force
contract bv Federal Electric. En-
tire system includes 32 station in-
stallations, covers approximately
3,100 routc mi., provides 171,000
telephone circuit mi. and 50,000
teletvpewriter circuit mi.

Thermonuclear Propulsion Eyed

ScienTists were this week mulling
the possibilities of a thermonuclear
propulsion system.

Space flight looms large as pos-
sibly the first appropriate applica-
tion of controlled fusion reaction,
said Milton Clauscr of Ramo-
Wooldridge’s Space  Techinology
Laboratory. “Just as the turbojet
engine was the first appropriate ap-
plication of the gas turbine.”

Onc keyv factor is direct power
conversion by fusion, Clauser told
a Boston conference on Extremely
High Tempcratures. The director
of R-W’s Phvsical Research Lab-
oratorv outlined fundamental re-
quirements - and  limitations  of
magneto hvdrodvnamic propulsion,
with emphasis on the exploration of
the possibilities of thermonuclear
propulsion.

Possibilities of spacc flight ap-
plications in magnctohvdrodynam-
ics were cited by G. Sargent Janes
and Richard M. Patrick of Avco m
their paper on “Production of High
Temperature Gas by Magnetic Ac-
celeration” (ErrcTronics, Jan. 24,
p17.)

More than 500 American and

April 11,

Furopean scicntists took part in
the two-dav parley sponsored by
Air Force Cambridge Research
Center for discussion of physical
phenomena in the range bevand
50,000 K. “Thc ultimatc goal, of
course,” said the chairman, “is the
temperature region favorable for
thermonuclear reaction.”

Papers told of experimental work
on electric arcs; inductive cnergy
storage as a tool for high tempera-
turc research; a microwave ther-
mometer for millions of degrees;
plasma motors; spectroscopic tem-
perature  determinations; and be-
havior of matenals subjected to
ultrahigh  temperature  environ-
ments.

The Army Engincers R&D Lab-
oratorv at Fort Belvoir took advan-
tage of the gathering to spread the
word that thev are looking for a
new light source. “WANTED by
the U.S. Army,” said a notice. “A
light source which: 1. Is larger than
100 squarc  millimeters; 2. Is
brighter than 10,000 candles per
squarc millimeter; 3. Can be pro-
jected by a 30-60 inch reflector to
make a scarchlight; 4. Together
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How to Save Man Days in Research and Testing Involving Transients— N©0.6 of a series
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PROBLEM: Transient Analysis—Economy in Testing Procedures

Using conventional oscilloscopes, carcful analysis and study
of nonrecurrent wave forms in complex and costly elec-
tronic cquipment involves any number of tests and retests.
While ferreting out spurious signals —caused by malfunc-
tioning components, loose connections, pigtails of solder or
other circuit troublemakers — fatigue and taxed patience
result in a waste of both time and money.

SOLUTION: The Hughes MEMO-SCOPE® oscilloscope
holds transient wave forms in place until they are inten-
tionally crased. There is no more need for repetitious testing
which oftentimes damages costly electronic equipment. A
storage type oscilloscope, it allows careful study and anal-
ysis of wave forms until all desired information is obtained.

HUGHES MEMO-SCOPE OSCILLOSCOPE

STORAGE TUBE—5-inch diameter Memotron® Direct Display
Cathode Ray Storage Tube. Writing speed for storage:
125,000 inches per second. The optional Speed Enhancement
Feature multiplies writing speed approximately four times.
Plug-in type preamplifiers for greater flexibility are available as
optional equipment.

APPLICATIONS— Presentation of tube or transistor character-
istics without the necessity for repetition. Displaying frequency
response curves with single scan through the desired spec-
trum. Investigation of transient behavior for power supply reg-
ulation. Transients encountered in ballistic or missile firing.
Impact testing.

I
Creating a new world with ELECTRONICS

Arrange to see this “oscilloscope with a memory” in action. A
Hughes representative in your area will set up a demonstration
in your company at your convenience. For demonstration write:

HUGHES PRODUCTS MEMO-SCOPE Oscilloscope
International Airport Station, Los Angeles 45, California

| HUGHES PRODUCTS

© 1958, Hughes Aircraft Company
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with power supply and projector
system, can be transported over
rough terrain.”

Queried the Army: “Can present
rescarch in high temperature plas-
mas solve this problem? Can pres-
ent research in sustained nuclear
reaction solve this problem? Are
there  other  techniques  which
should be investigated?”

The Army is planning a sccond
feasibility studv to find such a
source.

Experimental model of pulsed M-tvpe
backward wave oscillator. New tube is
clectronically tuned over 17 percent
bandwidth, delivers  150-kw  pulsed
power at S-band

Cite Advances In
H-F Power Tubes

SUCCESSFUL ASSAULTS on the prob-
lem of high-power generation and
high-level amplification of micro-
wave frequencics are tvpified by
two mnew tube developments re-
vealed recentlv at a technical scs-
sion at the IRE show.

A broadband, electronically tuned
high-power device known as a
pulsed M-type backward-wave oscil-
lator was described as capable of
delivering 150 kw of pulsed power
tunable over a 17 percent range in
S-band.

Basically a new version of the
carcinotron backward-wave oscilla-
tor, the new tube was developed
bv the Companie Generale de Tele-
graphic Sans Fils of Paris under
auspices of the U.S. Army Signal
Corps.

Also described was a new me-
dium-power traveling-wave ampli-
fiecr, dubbed the Estiatron by its
developers at RCA in Princeton.
Uunlike conventional  twt’s,  the
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FINANCIAL ROUNDUP

¢ Bansch & Lomb Optical, Roch-
ester, N Y., acquires Applied Re-
scarch Labs, Glendale, Calif. ARL
is known for devclopments in in-
dustrial analvtical control employ-
ing radiation mcasurcments over
the full spectrum. It will be oper-
ated as a wholly-owned B&L sub-
sidiarv. Stock of B&L, previously
traded over-the-counter, was listed
on the New York Stock Exchange
last month.

o Howard Industries, clectrical
motor manufacturcr of Racine,
Wis., purchases Lloyd Scruggs Co.,
Festus, Mo. Scruggs asscts were
purchased for $200,000 of Iow-
ard’s 5 percent convertible deben-
tures. Missouri firm manufacturcs
shaded pole motors used in tape
recorders, dictating and vending
machincs.

e D. S. Kennedy, antenna manu-
facturer of Cohassct, Mass., plans
its first public stock sale. One
hundred thousand sharcs of firm’s
common stock have been  regis-
tered with the Sccurities and Inx-
change Commission. Price of stock
has not yet been  determined.
But, company is looking for at
least $750,000 from thc sale. Some
$500,000 of proceeds will be used
for land, buildings, machinery,
equipment and working capital for
Kcunedy’s new rescarch and de-
velopment subsidiary in California.
In addition, $250,000 will be used
to construct additional factorv floor
space in Cohassct, company offi-
cials report.

o Textron acquires for undis
closed cash sum the Microphone
Division of Elgin National Watch.
Amcrican Microphone’s operations
will be moved to Rockford. IIL
There it will be operated as a divi-
sion of General Cement Manu-
facturing, a division of Textron.
American Microphone makes com-
ponents used for broadcasting, tape
recorders, public address systems
and mobile units and phonograph
and communication system parts.

e International Railroad Weigh-
ing Corp. of Chicago buvs control-
ling intcrest in Die-Form Circuits
and Equip-A-Matic Enginecring,
both of Cicero, Illinois. Dic-form
manufactures printed circuits while
Equip-A-Matic  produces automa-
tion assemblv machinery for the
clectronic industry. Purchascr man-
ufactures weighing systems for the
rattroad industrv.

e General Instrument, compon
ents  manufacturer  of Newark,
N. J,, acquires rcmaining 14 per-
cent of outstanding stock of Radic
Receptor of Brooklyn, N. Y. GI
had acquired a controlling intecrest
in Radio Receptor, well-known as
a supplier of sclenium rectifiers, in
April, 1957. Integration of the
two firms s underway.

e Hunter-Bristol Corp. of Bris-
tol, Pa., designer and manufacturer
of ground handling and other sup-
port cquipment, announces sale of
its principal asscts to Thiokol
Chemical Corp.

new amplifier requires no perma-
nent  magnet  for  electron-beam
focusing. As a result, considerable
weight reduction is achicved and
less accurate alignment required.
The tube emplovs bifilar helixes
to clectrostatically focus a 50-ma
clectron beam. Gains of 20 db at
outputs of 10 watts can be attained
at S-band frequencies. At present,
the noise figure of the tube is about
25 db, but low-noise tubes of this
type are alrcadv in the design stage.

Japanese Forming
New Trade Group

Tokyo—]aran’s clectronics indus-
trv last weck took its fust step
toward organizing a tradce associa-
tion financed partly by the govern-
ment. Four firms—Tokvo Shibaura
Electrical Co., Japan Electrical Co..
Yokogawi Dlectrical Works and
Hitachi—got togcther to swing 40
others under the banner of the japa-
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3510
 walt axial lead
Blue [ackets now

available in values
dozon to one ohm for
increased useful-
jess i transistor
circuits

R e - =SS

—TEET LY

19V ¢

MINIATURE AXIAL l LEAD RESISTORS

Meet the need for closer tolerance power wirewound resistors i ; T : T
with these thoroughly reliable, low cost Sprague Blue Jackets— SPRAGUE. WATTAGE DIMENSIONS MAXIMUM _MAXIMUM
. S : s TYPEND. 'RATING L ({inches) D RESISTANCE RESISTANCE
available in a full wattage range from 3 to 218 watts. The minia- G + 1% TOL. = 5% TOL.
turized axial lead units shown here are now available in re-

. 17, 1

sistance tolerances to [ % and 2% as well as standard 5%. Bluc LAl 3 ¥ % 1,000 10,0000

Jackets are designed for utmost stability under extreme condi- 27E 5 1343 ¥  5,500Q 30,000 Q

tions. chds arc‘zmchorcd ;ccurely to resistor hgdy w1thqut a8t 10 "% % 12,0000 50, e

danger of disturbing connection of lead and fine resistance wire S i |

when lead is flexed during installation. You can depend upon
Blue Jackets for simiplified, safe production and top perform-

ance characteristics. - " > . y -®
WRITE FOR BULLETIN NO.-7400 ¢ SPRAGUE ELECTRIC COMPANY gl .

35 MARSHALL STREET * NORTH ADAMS, MASSACHUSETTS | THE MARK OF RELIABILITY

. SPRAGUE COMPONENTS: RESISTORS CAPACITORS ~ MAGNETIC COMPONENTS TRANSISTORS
- INTERFERENCE FILTERS PULSE NETWORKS 'HIGH TEMPERATURE MAGNET WIRE PRINTED CIRCUITS

G
iy’ M) do oo o =
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nese Electronics Development As-
soclation.

General  organization mecting
was held with the blessing of the
Ministry of International Trade
and Industry. Tentative prospectus
calls for a government subsidv of
$362,000 and annual membership
feces of $84,000. Association aims
to reduce the expense of foreign
licensing agreements on individual
firms; step up production above
domestic requircments to cxpand
exports; alleviate unprofitable com-
petition among Japancse manufac-
turers.

Group would also strcamline re-
scarch ctforts by assigning different
projects to different companies.
Onc other likely step: a computer
center operated for member com-
panics  perhaps unable to afford
their own computers.

On the export front, Japan pro-
duced 3,756,773 radio scts last vear
and exported an estimated one mil-
lion, of which about 60 percent
went to the U.S. Transistor radios
now make up more than onc-third
of Japan’s monthly radio output.
Japan produced 1,339.355 tv scts
last year, made its first big cxport
sale late last vear—3,000 units to
Sweden.

MIT professors hold model of thermo-
electron engine for converting heat
directly into clectricity.  Device may
become practical, inventors believe, for
cffective usc of atomic energy in small
power plants

Testing Thermo-
Electron Engine

Two MIT rroressors this weck
launched a two-ycar development
project on a thermo-clectron engine
which will convert hecat into clee-
tricity—without moving parts.
Joscph  Kave and George N.
THatsopoulos report the MI'T model
has produced clectric power with
thermal cfficiencics of about 12%.

Thev say cfficiencies of about 30%
may eventually be obtained.

The electron heat engine cousists
of two mctallic plates inside a
vacuum tube. FElectrons are boiled
off the hot plate—at about 2200 I
—onto the “cold plate,” main-
tained at about 1000 I'. When the
plates arc connected with an ex-
ternal load, the cleetrons are con-
ducted off to produce uscful work.

And Did You
Notice These?

I’xuinrrors pondering next vear’s
IRE show ccrtainly saw displays to
think about at the recent one:

A “beheaded” brunette atop one
firm’s spiderweb display drew up
to 200 cngincers at a time while
extolling virtucs of eight-laver wrap-
around insulation on hookup wire.

Outside Coliscum, food for
thought camc from a sandwich-
board man. His sign: “Sec the I.R.
Iactor at Booth 2130.” Tt was—a
blurb for a potentiomcter.

Back inside, a touch of Ilorida
was in New York City. One firm,
recruiting men for Ilorida plant,
had name cards gencrouslv orna-
mented with palm trecs.

MEETINGS AHEAD

Apr. 10-12: Tenth Southwestern IRE
Conference and  Electronics Show,
St. Anthony Hotcl and Municipal
Auditorium, San Antonio, Tex.

Apr. 14-16: Conf. on Automatic Tech-
niques. [RE, ASNE, Statler Totel,
Dectroit, Mich.

Apr. 18-19: Twelfth Annual Spring
Tech. Conf. on Television and
Transistors, Fngincering Society of
Cincinnati Bldg.,, Cincinnati.

Apr. 20-24: Scicntific Apparatus \ak-
ers, 40th Annnal Meceting, Fl Mir-
dor Hotcel, Palm Springs, California.

Apr. 21.26: Socictv of Motion Picture
and Television Engincers, 83rd Con-
vention, Ambassador Hotel, Los An-
geles.

Apr. 22-24: 1958 Electronic Compo-
nents Conf., IRE, AIEE, Theme:
“Reliable  Application of Compo-
nent Parts,” Ambassador Hotel, Los
Angeles.

Apr. 24.26: National Academv of Sci-

18

ences, U. S. National Comm., Inter-
national  Scientific  Radio  Union,
Spring  Meeting, Willard Hotel,
Wash. D. C.

Apr. 27-May 1: National Assoc. of
Broadcasters, 36th Annual Conven-
tion, Biltmore and Statler |lotels,
Banquet in IHollvwood Palladium,
Los Angeles.

Apr. 28-30: Middle Eastern District
Meceting, AIEE, Sheraton  Park
Hotel, Washington, D. C.

Apr. 28-May 1: Sixth Annual Semi-
conductor Svmposium of the Elec-
trochemical Socicty, Statler Hotel,
N.Y.C.

Apr. 29-30: Symposium on Electronic
Scanning of Antennas, AI'CRC and
Rome Air Devel. Command, L. G.
ITanscom Field, Bedford, Mass.

Apr. 30-May 2: Scventh Regional Conf.
and Trade Show, IRTE, Statc Fair
Grounds, Sacramento, Calif.

May 4-7: Fourth National Flight Test

April 11, 1958 — ELECTRONICS engineering edition

Instrumentation  Symposium, ISA,
Park Sheraton llotel, N.Y.C.

May 5-7: Prof. Group on Microwave
Theory and Techniques, PGMTT,
Stanford Univ., Stanford, Calif.

May 6-8: Western Joint Computer
Conf., First National Svmposium on
Modern Computer Design, Ambas-
sador Hotel, Los Angcles.

Mav 12-14: National Acro. & Nav.
Elec. Conf., PGANE, Biltmore Ho-
tel, Dayvton, Ohio.

May 13-15: Radio Tech. Comm. for
Marine Scrvices, Spring Assy., Ben
Franklin Hotel, Philadelphia.

Mav 19-21: Electronic Parts Distribu-
tors Show, Hilton Hotel, Chicago.

May 19-23: International Convention
on Microwave Valves, Institute of
Electrical Engincers, contact secre-
tary, Savoy Place, London.

May 27-28: Second FIA Counf. on
Maintainability of Flectronic Equip.,,
Univ. of Penn., Phila.



For quick bonding, turn to turn, with a single application
of heat or solvent. ..
Specify

HELPS
IE

MAGNET WIRE

Enlarged cross section shows:
1. Bondeze and bonding action
2. Formvar insulation

3. Copper

These successful uses of Bondeze suggest
unlimited new redesign possibilities,
often at overall savings.

—————————————g
|
I
|

Random-wound, layer, paper-section and solenoid
corLs coils for brakes and clutches, instruments, television,
radio and otk ~r applications.

Paper-section, random-wound, oil-filled, air-cooled and
TRANSFORMERS high voltage for distribution, current, X-ray, television,
radio and other applications.

Windings for shaded pole, series fields, instruments,

MOTORS induction and others.

Any time magnet wire is your problem, consult Phelps Dodge for the quickest, easiest answer!

PHELPS DODGE COPPER PRODUGTS

CORPORATION

FIRST FOR
LASTING QUALITY—
FROM MINE

TO MARKET!

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA
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or coaxially connected elements

! F o= SIS

R METER
o =
[ gt st o
[% v ! ron
rmren suma

oEsrcTan
Tonet.

TYPE 250-A FREQUENCY RANGE 500 kc to 250 mc

The RX Meter Type 250-A is a completely engineered measur-
ing instrument including a broad band RF oscillator, RF
bridge and null detector. The parallel resistance and parallel
capacitance or inductance of the unknown is mdicated on
precise, easily-read dials. Components such as resistors, capa-
citors or coils, are connected across two unbalanced binding
post connections on top of the instrument. The Co-ax Adapter
Type 515-A, shown above, replaces the binding posts 1n a
few seconds with a Type N Connector for measurement of
coaxially connected devices. No corrections are necessary over
the entire frequency range for most measurements.

n ma

RX Meter combines all necessary
RF Bridge Test functions

Completely self contained. .. quick, easy
broad band measurements, on components

(2 CENTER CENTERING 50 OHM
CONDUCTOR CONDUCTOR GUIDE TERMINATION

WRENCH  MOUNTING
SCREWS
Sl L L, - £
Co-ax Adapter Kit Type 515-A adapts RX Meter
for coaxial connections.

Dynamic measurement of a junction transistor under con-
ditions of variable bias and applied RF. Similar procedures
can be used with vacuum tubes.

The RX Meter provides a simple, accurate means of measuring,
independently, the RF resistance and reactance of a wide
variety of materials, components and circuits. It is also useful
King other types of measurement.

Dynamic measurements of the parameters of transistors and

The RX Meter measures the characteristic impedance,
attenuation and propagation velocity of RG-58/U Cable.

SPECIFICATIONS

FREQUENCY RANGE: 500 KC to 250 MC in eight ranges.
FREQUENCY ACCURACY: =1%.

RESISTANCE RANGE (Rp): 15 to 100,000 ohms.

CAPACITANCE RANGE (Cp): —100 mmf to +20 mmf
{may be extended).

INDUCTANCE RANGE (Lp): 0.001 uh to 100 mh.

TEST VOLTAGE: O volts D.C. (Up to 50 ma may be passed through unknown
terminals). 0.1-0.5 volts R.F. (may be conveniently reduced to 20 mv}.

POWER REQUIREMENTS: 105-125 volts, 50/60 cps, 60 watts (internally

regulated).

CIRCLE 12 READERS SERVICE CARD

vacuum tubes can be made. D.C. current up to 50 ma can flow
through the bridge terminals permitting simple direct biasing
of the unknown element. By a simple proce(fure, the RF volt-
age across the unknown can also be varied, permitting meas-
urement of input and output impedance under a wide variety
of conditions.

Cable characteristics can be measured on the RX Meter
using a very short cable sample. A simple measurement will
yleld the characteristic impec\ance, attenuation and propaga-
tion constant. By the use of a balun the same characteristics
can be measured for balanced cables.

Type 250-A Price: $1320.00 F.O.B. Boonton, N.J.
Type 515-A  Price: $35.00 F.O.B. Boonton, N.J.

BOONTO ADIO
oI L vtelion
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a new 4PDT relay to
meet all requirements
of MIL-R-25018!

Don’t compromise with the Class C, Type II, Grade 3 re-
quirements of MS 24114-9, MIL-R-25018. You don’t have
to any more. Now Union Switch & Signal has a 4PDT,
rotary-armature relay designed to meet these specifications
completely. It is the first of its type to do so. In fact, it
exceeds some of the rugged requirements.

Here is the kind of performance you can expect from this
new relay:

High operating temperature. Even at an ambient temperature
of 200° C, this relay gives optimum performance. The use of
ceramic material provides consistently high insulation re-
sistance. As a result, you can install this relay closer to
engines. You often can use it without temperature con-
trolled boxes. Always, you will find it supremely rugged
and reliable.

High in shock resistance. This new UNION Relay with-
stands shock greater than 55 g for 11 milliseconds—and con-
tinues to operate. In vibration tests, it shows no contact
chatter up to 2,000 cycles at an acceleration of 25 g.

New high in contact reliability. Contact reliability of this
relay is six times that of comparable devices because of its
new 2-button, bifurcated contacts. Bifurcation also increases
current carrying capacity (each button easily handles a
full 2-ampere load) . . . and makes gold alloy contacts prac-
tical for both low- and high-level loads.

Contact reliability is enhanced, too, by the ceramic insula-
tion which contains no volatile material to contaminate
contacts and by separate hermetic sealing of the magnet coil.

New torsion-type rotary-armature suspension improves re-
sistance to thermal shock . . . increases reliability over the
entire temperature range . . . and greatly extends the op-
erating life of this new 4PDT relay. Call or send the coupon
for complete information about this and other miniature
relays manufactured by Union Switch & Signal.

Vitxation.... ... _......_.._. 2000cps zt25¢

F——————— COMPLETE FACTS———————————=—
: Union Switch & Signal
; Division of Westinghouse Air Brake Co.
: s I Pittsburgh 18, Pennsylvania
= { = | Please send the following:
Sre _E[ B !5 | O Complete description of your new 4PDT relay which meets every requirement
) EQ | of MIL-R-25018. ] Catalog of othes miniature dc and ac relays which you manu-
GENERAL SPECIFICATIONS ey | facture to MIL-R-25018, MIL-R-6106C, and MIL-R-5757C requirements. [J De-
Size o . .79% long (max nums R | scription of your Digital and Alpha-Numerical Indicators for data display.
1 063' n d ameter (max mums I
Weght ... .. . - 3.0 aunces I Name' ol s o o c g e e s gl g e o
Nominal Operatiz Voltage.. 26.5 volt: [ POSItionn dew o o 538465 Ko 58 480 Bl a8 5 L8 FaWii, ¥a $5Te i arel s
Cor-act Metal .. recimrnnn BOIZ allO™ |
Cox-act Bounce. ... less t1zn 250 microszconds | FirM  nansm 00 mma 00 st o 5 oeme 8 OO@RET @ 5 3 M5 05 BB 03] o1 o) 0 s s
Tew peraturs Ra Ny....... ...—£5° € to 4 200° € : [ AAress gzl nyin o) en Sy b g TS T A T8
Shezk o im 55 g
: City mAnE L sa-rit [ WEEE Tl el State . ............

(Y UNION SWITCH & SIGNAL

. DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY
PITTSBURGH 18, PENNSYLVANIA
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How would

you like
your SHIFT REGISTERS~?

Whatever your requirements relating to buffer
storage, pulse distribution or other pulse, digital and
logic functions, we would like to talk to you about
them. Epsco designs a wide variety of transistorized,
transistor-driven and tube-driven shift registers and magnetic
logic elements, featuring high reliability, low-power
consumption and compactness . . . and manufactures
them in volume right to the letter of each individual
specification.
Custom engineering-production of electronic
components (shift registers, magnetic logic
elements, delay lines, special pulse transformers,
etc.) is our specialty. You can count on the
cooperation of Epsco’s engineering staff and
field representatives for effective, economical
fulfillment of your performance requirements
and for conscientious service right down the line.
Your inquiry will receive prompt action. Write
for Shift Register technical bulletin.

— Epsco, Incorporated, Dept. R-107, 108 Cummington St.,, Boston 15, Mass.

START-TO-FINISH cooperatio L

n
-
. an Epsco guarantee : e %
' "0SCO
v -

COMPONENTS

SALIENT FEATURES OF EPSCO SHIFT REGISTERS

» Standard packaging—9-pin miniature base, dip-solder termi-
nals for printed circuits, and solder-.lug panel with mounting ears;
standard epoxy and hermetically sealed cases, or custom pack-
aging to your specifications.

» Minimum size —below ¥ cu. in. per binary digit.

+ Surpass applicable MIL specification.

« Extremely low power consumption —less than 0.25 watt peak
power for 3ke rate; 0.6 watt peak power for 100 kc rate.

« Wide operating iolerances: dependable field performance.
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two more UNIT PREAMPLIFIERS

in the new

SANBORN ‘450" SERIES

Mode! 450-1200 Servo Monitar
{Demodulotor] Preamplifier
Mode! 450-1300A %%

DC Coupling Preamplifier

Here are the newest of the recently introduced Sanborn “450” Series Unit
Preamplifiers —compact, lightweight, sclf-contained instruments for use with opti-
cal and tape recorders, wide band ’scopes. panel meters, computers, etc. (For use
with high speed optical galvanometers at frequencies above 500 cps. requiring
larger current swings, a transistor output amplifier is built into the 150-1800A True
Differential DC tvpe and available as optional equipment on other 450's.) As with
all 450 Unit Preamplificrs, the new Servo Monitor and DC Coupling models
mount in either individual portable cases or in the four-unit 19" module frame
(#351-1100-C2) shown. The 450 designation relers to unit packaging of Sanborn
350 Preamplifiers and Power Supplies in individual 450 cases. Loosening two
front panel thumbscrews allows quick, simple interchangeability. Since all 43507
Preamps use the 350-500 Power Supply (which remains in place at the rear of the
frame or case), new requirements nccessitate only additional Preamplifier units,
permitting sizable savings in equipment investment.

The Model 430-1200 is a phase-sensitive demodulator, whose DC output voltage
is proportional to the in-phase (or 180° out-oi-phasc) component of an AC signal
with respect (0 a reference. Precision measurcment is realized by such character-
istics as negligible quadrature signal error, provision for floating signal and reference
inputs. front panel VTVM for accurate calibration signals. The 150-1200 accepts
the outputs of resolvers, synchros, differential transformers and other transducers. The
450-1300A is a moderate gain, balanced input —balanced output DC amplifier. Its
input circuit performs equally well with single-ended or balanced signals.

The “450” Series Unit Preamplifiers presently include the Model 450-1100 Car-
tier, 450-1200 Scrvo Monitor. 450-1300A DC Coupling and 430-1800A True Dif-
ferential DC types. Following these will be “450” Scries Logarithmic and Low
Level types. Further data and application information on present models is
available on request.

POWER SUPPLY

PREAMPLIFIER

MAJOR SPECIFICATIONS

MODEL 450-1200 SERVO MONITOR PREAMPLIFIER

Sensitivity: 5 mv [in phose) produces 1 volt of output jack under moximum out-

put lood conditions
Input Impedance: Signal 100k
Reference 12.5k for 15 volts, 55k far 120 volts

Frequency Response: 3db down at 20¥; of carrier frequency filter position

Carrier Frequency Filter: Selected by o switch (three positions)
Low 60 cycles
Med 400 cycles
Hi 1000 cycles (5000 cycles optional)

Reference Voltage: Internal selection cccepts voltages from 15 to 120 volts

Quadrature Rejection: Ratio better than 100:1

Maximum permissible quadrature before overlocod indi-

cator lights is twice full scale {in phase)
Calibrate Voltage: 10 millivolts interncl (set by meter on panel)
Drift: Less than 0.1% of full scale per hour

Preamplifier Output Jack: =3 volts avoilable into 2.2k minimum load resist-
Output appears ocross two cathodes ot

ance.
approximately ground potential

Rear inputs and overload indicator lights are included

Ovutput Impedance: 1k

Overalt Linearity: =17,

Power Requirements: 115 volts, 50-400 cycles, opproximately 35 watts

ELECTRONICS engineering edition — April 11, 1958

MODEL 450-1300A DC COUPLING PREAMPLIFIER

Sensitivity: 50 mv produces 1 volt at output jack under maximum
output load conditions

Input Impedance: 5 megohms each input side to ground

Input: Single-ended or push-pull

Preamplifier Output Jack: =3 voltsinta 2.2k minimum load resistance.
Output is bolanced ond appears across 2
cothodes ot approx. ground potential

Ovutput Impedance: 1k

Drift: Referred to input 2 mv/hr. line voltages change less than 10%

Frequency Response: 0.-20ke

Calibration: 100 millivolts internal

Linearity: =149,

Rear inputs included

INDUSTRIAL DIVISION
175 WYMAN STREET, WALTHAM 5S4, MASS.
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now, with basic modules build. ..

DIGITAL VOLTMETERS

ora COMPLETE DIGITAL, MISSILE
ELECTRICAL CHECKOUT SYSTEM

for measuring DC to 0.01%, AC to 0.1%, Ohms to
0.01%, DC ratios to 0.01% and AC ratios to 0.02%

o

Standard, off-the-shelf modules never become obsolete—provide
maximum versatility. As needs change, simply regroup old mod-
ules or add new ones. Your system is always current at minimum

! This Short Form Catalog
gives complete. specifications

on both basic and auxiliary

cost and engineering. Internal construction is also modularized e =
for ease of maintenance. A== modules. Send for it . . . today.
IS e i

Fully transistorized cireuits result in increased reliability, reduced
power consumption, low heat dissipation, miniaturized packages,
and eliminate radio noise and line transients. :

Important new specifications—Wider, dynamic ranges cover all |

voltages from 100 microvolts to 1,000 volts; resistance from 10 EFENSTRUMENTS
milliohms to 10 megohms. Input power frequencies from 50 to 400 e

cycles. New balance logic speeds down ranging. Automatic AC 3794 Rosecrans Street
ranging from 30 to 10,000 cycles. Use of transistors increases
switch life by a factor of three.

Wide selection of input and output modules for operating printers,
IBM punches, etc., can be accommodated without modifications.
All contacts are accessible at rear panels with connectors. With
plug-in modules, digitized data is provided in printed form,
punched cards or tape without modification to basic measuring
instruments.

CIRCLE 16 READERS SERVICE CARD ‘CIRCLE 17 READERS SERVICE CARD —»
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E THIES

This is an unretouched photo of a broken 3 thick section
of Coors high alumina ceramic, formed by the Isostatic
Process. It fractured smoothly and shows a completely
homogeneous structure. There are obviously no voids or

hidden stresses to cause failure.

7

MOT THIS

This is an unretouched photo of a broken 3“ thick section
of high alumina ceramic, formed by the conventional
wet process. It clearly shows typical vcids and hidden
stress patterns inherent in all conventionally made, wet

process ceramic parts.

COORS TECHNIQUE PRODUCES UNIFORM PARTS
WITH NO HIDDEN VOIDS OR INTERNAL STRESSES

Design uncertainties of ceramic
strength and unformity are completely
eliminated by the use of Coors Alumina
Ceramics formed by the [sostatic Pro-
cess™. There are no variations in proper-
ties between one ceramic part and
another. This is the only ceramic form-
ing technique that can guarantee uni-
formity between ceramic parts.

Qutside of the spark plug field,
Coors has pioneered in isostatically
forming high alumina ceramics. In this
forming technique, blanks are initially
produced by pressing dry, unfired
powder in a rubber mold under high

hydraulic pressure. An accurate inside
contour can be formed by pressing the
powder around a metal arbor. The uni-
form pressure from all directions pro-
vides uniform compactness and com-
plete homogeneity. The final outside
shape is formed by machining the blanks.

In a wet process, the ceramic parts,
once formed, must be dried. This drying
action causes hidden stresses to develop.
And finally, the volume occupied by
the water is replaced by air, forming
hidden voids and weak spots.

Since the powdered ceramic material
used in the Isostatic Process is dry be-

fore it is formed, the machined blanks
go directly inte the high temperature
kilns. Unpredictable drying necessary
in wet processes is thus eliminated.
With Coors Alumina Ceramic parts
made by the Isostatic Process, the en-
gineer can accurately design for me-
chanical and electrical properties—an
impossibility with any ordinary meth-
ods of forming ceramic. For complete
mechanical and electrical properties,
send the coupon below. Parts to test your
design will be furnished at nominal cost.

*Coors Porcelain Company operates under license
for this patented process from Champion Spark
Plug Company, Toledo, Ohio.

COORS PORCELAIN CO., 614 91h St., Golden, Colo.

Please send me detailed Bulletin 1055-A on Coors High Strength
Alumina Ceramics and Coors manufacturing facilities.

COMPANY..citiiiniiiriiriitirrie st srer e et stnsan e
Address

Manufacturers of High Strength Alumina Ceramics
GOLDEN, COLORADO

Please refer to our 12-page catalog in Sweet's Product Design File



These shielded coil forms offer the utmost in reliability due to their unique
design and construction. Dimensions when mounted, including terminals,
are: LS-9, %s” diameter x »2” high; LS-10, $4” x '%s”; 5" X
Each form mounts by a single stud. Single layer or pie-type windings to

your specifications. LS-14 is double-ended for primary and secondary
windings with separate tuning slugs for independent tuning of each section;
its overall length excluding tuning sluas is 11344”; OD is 1%”. See photograph
below for new aluminum housing shiclded cod forms,

LS-11, ¥6” x Ya".

Reliability — under any condition!

Cambion® miniaturized shielded coil
forms are highly shock resistant. With
mechanically enclosed, completely
shielded coil winding, they bring all the
ruggedness and dependable perform-
ance you require for your *“‘tight spot”
applications — IF strips, RF coils,
oscillator coils, ete.

Cambridge Thermionic Corporation
combines quality control with quantity
production to supply exactly the com-
ponents you need, in any amount. Qur
quality control includes material certifi-
cation, checking each step of produc-
tion, and finished product. And
Cambion quantity production means we
can fill your orders for any volume,
from smallest to largest.

Any Cambion coil form may be wound
to your specifications in any desired
quantity. For samples, specifications
and prices, write to Sales Engineering
Dept., Cambridge Thermionic Corpo-
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ration, 437 Concord Ave., Cambridge
39, Mass. On the West Coast contact
E. V. Roberts and Associates, Inc., 5068
West Washington Blvd., Los Angeles
16 and 1560 Laurel St., San Carlos, Cal.

New aluminum housing shielded coil forms with
anodized finish. Available in three sizes, as variable
tamper-proof units with positive locking mecha-
nism and more precise tuning, or as fixed shielded
coil forms. Flange mounted by means of two
number 2-56 screws. Mounted heights above
chassis are 73", %", and }£” (in variable units ex-
clusive of tuning element). - S e

pe
@ CAMBRIDGE THERMIONIC CORPORATION )
AM B OINE

Makers of guaranteed electronic components, custom or standard
April 11, 1958 — ELECTRONICS engineering edition




ANNOUNCING Sperry Silicon
Semiconductor Devices

High -temperature diodes and transistors now in production

The Sperry Semiconductor Division of Sperry Rand Corporation is now
making available to military and commercial manufacturers a new line of
silicon devices. Performance proven, these high-quality diodes and tran-
sistors have been employed in many Sperry Rand systems which had to
meet stringent military and commercial specifications.

SILICON DEVICES NOW IN PRODUCTION

B High-conductance diodes for general purpose applications. 100,
200 and 400 ma types (rated current at 1.0 v). Working voltage
up to 300 volts. Subminiature glass package.

® High-current switching diodes. Switches ¥2 amp. in less than 0.8
nsec. Reverse voltage up to 200 volts. Subminiature glass package.

M Ultra-fast computer diodes for all computer requirements. Work-
ing voltage up to 200 volts. Subminiature glass package.

M High-speed computer transistors. Total switching time typically
less than 12 psec. Very low saturation resistance. JETEC-30 case.

o8 S e3dcs a0 OOOO

Write for data sheets on all these new produc-
tion items. We also welcome inquiries on any
applications calling for special silicon semicon-
ductor devices.

SP[HH SEMICONDUCTOR DIVISION

Sperry Rand Corporation

South Norwalk, Connecticut

ADDRESS ALL INQUIRIES: Marketing
Department, Great Neck, N. Y., or Sperry
Gyroscope offices in Brooklyn, Cleveland,
Seattle, San Francisco, Los Angeles, New
Orleans, Boston, Baltimore, Philadelphia.
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.. .and ready to be labeled RELIABLE.

The environmental test facilities at Bendix-Pacific are emong the most extensivea
in the Industry, simulating the rugged condltlons under which tomorrow’sa
components must perform.

These resources are used as an integral part of the design process at Bendix-
Pacific from evaluation of an experimental component to the qualificaticn tests
cn a completed system. The results continue to be cemonstrated in the out-
standing performance records of Bendix-Pacific products and in corsistent

improvement in the state of the art.
z *
oz
07,

PACIFIC DIVISION

“Bendix' Aviation Corporation
NTCGRTH HOLLYWQOD. CALIF

Engineers: Facilities such as these can help you to realize
your patential in tomorrew’s technology. Send your
qualifications to R. A. Lammmn, Director of Engineering.

FOR ADVANCE THIN®ING ON SYSTEMS AND PRODUCTS IN AIRBGRNE RADAR . . . HYDRAULICS . . . MISSILE GUICANCE

ELECTRO-MECHANICS . . . DECCA NAVIGATION . . SONAR . .. TELEMETRY . .. THINK OF BENDIX-PACIFIC.
"REG. U $. PAT. OFF
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[\'[0)" "4 2 SUPER-THIN Audiotape
that's SUPER-STRONG

NEW Super-Thin Audiotape on TEMPERED MYLAR*
gives you DOUBLE THE RECORDING TIME
yet won't stretch or break on any machine!

FROM the laboratories of DuPont has come a great boon to
serious tape recordists — Tempered “Mylar”! This improved
base material is actually rwice as strong as ordinary Y -mil
“Mylar,” giving you a double-length tape that can be used on
any machine without danger of stretching or breaking under
starting, stopping or rewind stresses. “Tempering” does away
with the extra-careful handling required by ordinary double-
length tapes.

With Super-Thin Audiotape on Tempered “Mylar,” you get
2400 feet on a 7-inch reel — a full hour of uninterrupted record-
ing time on each track, at 7%"” per second, or two hours per
track at 3%, per second. In effect, it gives professional 10V2"
reel capacity to any portable or home-type recorder that will
take a 7" reel!

The doubled length and strength are achieved with no sacrifice
in magnetic .characteristics. This tape has the same superior per-
formance and consistent uniform quality that have made Audio-
tape the first choice of professional recordists the world over. It
is availuble now — in the following reel sizes: 5” (1200 ft.), 7”
(2400 ft.) and 10%" (4800 ft.). Stock up on this, or any of the
other seven types of Audiotape, on the next trip to your Audio-
tape dealer.

SUPERTHN caudiotape

M )

*“Mylar” is a DuPont Trade Mark

TAADE MARM

S i speaks for iloolf

AUDIO DEVICES, INC., 444 Madison Ave., N. Y. 22, N. Y.

In Hollywood: 840 N. Fairfax Ave. < in Chicago: 5428 Miiwaukee Ave.
Export Dept.: 13 East 40th St., N. Y., 16  Cables ‘‘ARLAB"
Rectifier Division: 620 E. Dyer Rd., Santa Ana, Calif.
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AUXILIARY POWER
for the U.S. Army'’s deadly

NIKE HERCULES

AiResearch units power the controls of

America’s most potent defense weapons

Key defense and population centers are now
being ringed with batteries of Army Nike
Hercules missiles to deter or destroy aggressors.
Supplying power for flight controls is the
AiResearch auxiliary power unit pictured above,
now in production.

As a member of the Army-industry team pro-
ducing the Nike Hercules (Army Ordnance,
Western Electric-Bell Telephone Laboratories
and Douglas Aircraft), AiResearch was chosen
to design, develop and manufacture this vital
accessory power source for the missile because
of nearly two decades of experience in light-
weight turbomachinery.

This experience includes applications utiliz-
ing solid propellants, liquid mono-propellants,
bi-propellants, atomic power, cryogenic gases as
well as gasoline and air. AiResearch’s ability for
high capacity production as well as in research
and development, made it the logical choice,

Garrett’s AiResearch divisions have also
designed systems and components for 18 other
missiles and rockets in the U.S. defense arsenal.
We invite your inquiries.

ENGINEERING REPRESENTATIVES: AIRSUPPLY AND AERO ENGINEERING. OFFICES IN MAJOR CITIES

THE (.10 3 ) CORPORATION
o AiResearch Manufacturing Divisions

Los Angeles 45, California » Phoenix, Arizona

Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS
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"~ Nomindl Performance Characteristics of-Typical SPRAGUE Magnetic Shift Registers’

A N S|
o 2 el

i

I : A
D, o RS Rl

OPERATING FREQUENCY
Maximum (kc) 0-25 0-100 0-200
Recommended (kc) 0-20 0-90 0-190 ?f:” E
- | VOLTAGE SIGNAL LEVEL 4 | 15 30 4 | 15 30 4 15 30 1 A
| SHIFT PULSE i T |
Nominal Operating Current (ma) 160 160 160 140 200 200 220 220 220 t’ H
Voltage Drop per Stage (v) 34 | 80 | 9.5 80 | 100 | 135 | 6.8 6.0 9.5 I8 |
Duration (usec at V2 amplitude) | 7.0 | 6.5 | 5.8 20 | 20 | 25 1.2 1.2 1.2 E' o
Rise Time (usec) 18 | 1.8 | 1.8 08 | 08 | 08 03 | 0.3 03 f jl-‘l
Fall Time (usec) 09 | 1.8 | 09 08 | 08 | 08 0.3 0.3 0.3
2 Peak Pulse Power (watts) .55 1.5 1.6 1.12 2.0 27 1.5 1.4 2.1 i
| INPUT PULSE £
| Amplitude (ma) 15 | 10 5 15 | 10 15 15 10 10 |
| Duration (usec) 10 10 10 3 3 3 2 2 2
& PARALLEL OUTPUT PULSE .
Amplitude (ma) 4 | 16 | 32 5 | 18 30 | 4.5 16 30
Ratio (min.) 10:1 | 10:1 | 10:1 | 10:1 ] 10:1 | 10:0 8:1 8:1 g1 |
Load Impedance (ohms, min.) 2000 | 6000 | 25.000| 1800 | 8000 | 15,000 | 10,000 | 10,000 | 18,000 |
DIODE TYPE (or equivalent) 1-7 1-7 1-7 1-7 1-7 1-5 1-7 1-5 T-5 | :
| ENGINEERING DATA SHEET 9111 19113 | 9115|9121 [9123 | 9125 | 9131 | 9133 | 9135 |

core-diode type magnetic shift register assemblies

. . 100% pulse performance tested

Wherever you use Sprague Magnetic
Shift Register Assemblies . .. in the
air or on the ground ... in counters
for industrial controls or basic logic
circuits for computers . . . chances are
vou’ll be looking for uniformity and
reliability. That’s why Sprague uses
truly reliable components throughout
their construction. Why every core
used is subjected to rigid switching
tests before installation. And why every
assembly is 100% pulse performance
tested before shipment.

Packages matched to the application

SPRAGUE COMPONENTS:
MAGNETIC COMPONENTS

¢« TRANSISTORS -

assure long register life at minimum
cost. Register assemblies for ground
use are available in hermetically sealed
corrosion-resistant metal cases with
glass-to-metal solder-seal terminals for
severe environmental conditions, or
embedded in plastic for moderate en-
vironments. Special minimum volume
airborne packagesare ideal for limited
space applications.

All standard packages are character-
ized by terminal spacing that simplifies
external mounting of semi-conductor
diodes, or they can be permanently

RESISTORS -

CAPACITORS -«

packaged as integral assembly com-
ponents in Sprague special designs.

Single and multiple stage register
assemblies are available with read and
write provisions to meet most system
requirements. Standard designs can
easily be modified with additional
windings to perform various logical
operations.

For Data Sheets on core-diode type
magnetic shift register assemblies,
write the Téchnical Literature Section,
Sprague Electric Company, 35 Mar-
shall St., North Adams, Massachusetts.

spnnGUE®

the mark of reliability

INTERFERENCE

FILTERS + PULSE NETWORKS ¢« HIGH TEMPERATURE MAGNET WIRE « PRINTED CIRCUITS

ELECTRONICS engineering edition — April 11, 1958
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THE FIRST AMERICAN SATELLITE

With the launching of the “Explorer,” in joint
co-operation with the Army Ballistic Missile Agency,
the Caltech Jet Propulsion Laboratory fulfills one of
its prime functions as a pioneer of the future.

The Army's request for JPL to join in the effort to
put an American satellite in orbit was the type of
appeal most likely to arouse the enthusiasm of the
Laboratory personnel — nearly 2,000 of them,

Challenged by this exceptional opportunity, JPL
personnel designed and fabricated the final three
stages of the Jupiter “‘C"" missile and, in addition,

CAREER
OPPORTUNITIES

NOTAELE

ELECTRONIC, MECHANICAL, CHEMICAL AMD AERONAUTICAL

designed and developed the satellite itself in 80 days.

The close co-operation and co-ordination of effort
with the ABMA and the U.S. National Committee for
the IGY, make JPL proud to have been a close part-
ner with the U.S. Army in developing and launching
the first American satellite.

Now, JPL, maintaining its established policy of
scientific research, .continues to assist in tracking,
receiving, correlating and evaluating data from the
“Explorer’’ as one of its many contributions toward
solving the problems of the future.

JET PROPULSION
LABORATORY

NOW OPEN IN
THESE FIELDS

32

ENGlNEERINé— « PHYSICS AND MATHEMATICS

A DIVISION OF
CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA « CALIFORNIA
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- o= There’s plenty of room at the top

= = . .. but there’s lots more room

=Es = at the bottom

Look around you. How many men do you see
at about your job level and income? Know them
pretty well, don’t you? Are they smarter than you
are? Do they work any harder? Do they possess

some “something” that you don’t have?
T No, of course they don’t. And yet, five years from
now, some few of you are going to be lots closer

to the top of your company. There’s lots of room
up there — management needs able-brains as never
" before. But, warning! There’s still lots more room
i g at the bottom!

=== Is there a shorter, surer route to that better job,
that bigger paycheck, that pride of achievement?

There is, but it’s no Fasy Street. You still have to

i

- - = = =T supply the energy and effort. How? By digging in
zealously with a more intensive, regular reading of
the magazine you’re holding in your hand right
now. Look ahead, read ahead, get ahead.

McGraw-Hill editors write it exclusively for you.

[ ‘ e Nobody else. It’s all about you and your job and
' your problems. Nothing else. News, fact, trends —
o kS . ' today’s tasks and tomorrow’s opportunities. As in-
spiring as it is informative. Reads lively. Keeps you
on vour toes. Makes important people notice you.
What’s more — you’ll enjoy it . . . for it’s just about
as personal as any publication could ever hope to be.

1 | L k, a L McGRAW-HILL SPECIALIZED PUBLICATIONS

The most interesting reading for the man

most interested in moving ahead
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Alumalytic

bring General Electric

Twist-tab capacitors in 1" and 1.375"
diameter sizes feature G-E etched foil
to increase effective anode area. They
come supplied with printed circuit board
mountings or regular solder eyelet
terminals and twist-tab lugs. (Unit at
left is actual size. Units above are
shown 2 actual size.)

ALUMALYTIC |

Alumalytic is General Electric’s 4
trademark for its electrolytic
capacitors made with 99.99%

pure aluminum foil. .
Alumalytic capacitors give you:

Longer shelf life because of less oxide
deterioration

Longer operating life because of lower
leakage currents

Higher reliability because the foil contains
fewer impurities




Capacitor

quality to the electrolytic field

Alumalytic capacitors for very high
microfarad applications, such as found
in computer power supplies, come in
1%", 2, 22" and 3" case diameters.
Ratings up to 35,000 mfd; 350 vdc are
available. Units are made to exacting
specifications under closely controlled
conditions. (Capacitor above is shown
Y2 actval size.)

Insulated metal tubvlar capacitors are
available in all popular ratings, with
choice of insulated or uninsulated wire
leads or solder eyelet terminals at
either or both ends. Uninsulated metal
tubular units are also available. (Unit
above is shown actual size.)

Competitively priced units made
with 99.99% pure aluminum foil

Now you can get electrolytic capacitors that are backed by
General Electric’s long experience in making capac.tors for
the most critical electronic applications. New DC Alumalytic
capacitors are especially designed to meet the grow.ng need
for higher quality and more reliable electrolytic cadacitors.

Production quantities of Alumalytic capacitors are now
available for immediate shipment. They are offered in a
broad range of popular types and ratings for redio and
television applications, as well as for phonograpas, tape
recorders, sound systems, computers and similar equipment.

Although the recently developed Alumalytic capacitors
are competitively priced, they are made with extremely high
quality (99.99¢%; pure) aluminum foil, a feature normally
found only in more expensive, specialized types. This high
purity foil makes possible a superior dielectric film. With it,
units operate at lower leakage currents, and offer superior
shelf life at both normal and elevated temperatures. Other
materials used in the G-E Alumalytic capacitors are of
similar high quality.

Alumalytic capacitors are manufactured by scientifically
controlled methods at General Electric’s new Irmo, South
Carolina plant. Laboratory tests, built right into the pro-
duction lines, constantly check quality. Millions of capacitors
already delivered have passed the most exacting specifications.

For more information and for complete service essistance
on