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New simplicity,

counter accuracy!

-hp- S40A Transfer Oscillator

-hp- 524 B Electronic Counter

Measure frequency to 12 KMC on
pulsed, AM, FM, CW and noisy circuits

Fast, convenient, simple set up

Just two -hp- instruments—Model 540A Transfer Oscil-
lator and Model 524B Electronic Counter (with plug-ins)
permit you to measure unknown frequency to 12 KMC
with speed and accuracy.

Complex instrument arrangements and tedious trial-and-
error work are eliminated. When approximate signal fre-
quency is known, the 540A oscillator is merely tuned until
one of its harmonics zero beats with the unknown. The
multiplying factor is noted, and the 540A frequency
measured precisely on the 524B Counter. The 524B read-
ing, times the multiplying factor, is the unknown.

When the signal frequency is totally unknown, a simple
calculation employing two or more harmonics determines
the proper multiplying factor; the measurement is then
made as before.

On clean CW signals accuracy is about 1/1,000,000; over-
all accuracy is better than 10 times that of the best micro-
wave wavemeters,

For complete discussion and information,
see your -kp- representative or write -hp-
for Technical Data sheets and -bp- Journal,
Volume 6, Number 12. ®

—hp—at IRE . .

Many different uses

The unique 540A /524B combination is particularly useful
for swift CW and AM frequency determination, measur-
ing center frequency or deviation range on FM signals,
measuring frequency on high noise circuits and making
high-accuracy measurements on pulsed signals.

Features— Model 540A Transfer Oscillator

Oscillator Fundamental Frequency Range 100 to 220 MC.
Harmonic Frequency Range to 12 KMC. Stability better
than 0.002%% change per minute after warmup. Output 2 v
into 50 ohms. Attenuator range 20 to 80 db, into 50 ohms,
low SWR. Amplifier 40 db variable gain, 1 v output. Self-
contained oscilloscope 100 cps to 200 KC, vertical deflec-
tion sensitivicy 5 mv rms/inch at mixer output. Prices:
-hp- S40A Transfer Oscillator, $615.00; -hp- 524B Elec-
tronic Counter, $2,150.00; -bp- 525B Frequency Converter
Unit, $250.00.

Data subject to change without notice. Prices f.0.b. factory.

HEWLETT-PACKARD COMPANY

4192A PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A.
CABLE "HEWPACK" * DAVENPORT 5-4451
Field representatives in all principal areas
. Top of escalators as you enter show




eleCtroniCS engineering edition

H. W. MATEER, Publisher

W. W. MacDONALD, Editor

Managing  Editor, John M.
Carroll.

Feature Editor, John Markus.

Associate Editors: John M. Kinn,
Jr., Frank Leary, Michae!l F. To-
maino, Howard K. Janis, Sylvester
P. Carter, Haig A. Manoogian,
Roland J. Charest, Donald C.
Hoefler, William P. O'Brien, George
Sideris, Edward Delongh, John F.
Mason, Barry Miller, E. A. Scutari,
William E. Bushor, Ronald K.
Jurgen, Thomas Emma, Patrick J.
Lahey.

Pacific Coast Editor (Los Angeles)
Harold C. Hood; Midwestern Editor
(Chicago) Harold Harris; New Eng-
fand Editor (Boston) Thomas Ma-
guire.

Art Director, Harry Phillips, Roy
Thompsen.

Production  Editor, John C.
Wright, Jr, Bernice Duffy, Jean L.
Matin.

Editorial Assistants: Gloria J.
Filippone, Arlene Schilp, Noreen
Hennessy, Phylis A. Cronin, Bar-
bora Haobermann, Patricia Lan-
ders.

JAMES GIRDWOOD, Advertfising
Sales Manager. R. S. Quint, As-
sistant Advertising Sales Manager
and Buyer's Guide Manager. Fred
Stewart, Promotion Manager.
Frank H. Ward, Business Manager.
George E. Pomeroy, Classified
Manager. Jean Heiges, Research.

New York: Donald H. Miller,
Henry M. Shaw, Martin J. Gollay,
Boston: Wm. S. Hodgkinson. Phila-
delphia: James T. Hauptli. Chi-
cago: Bruce Winner, Walter M.
Luce. Cleveland: Warren H. Gard-
ner. San francisco: T. H. Carmody,
R. C. Alcorn. Los Angeles: Carl
W. Dysinger, D. A. McMillan.
Denver: J. Patten. Atlanta: M.
Miller. Dallas: Gordon L. Jones.
London: Herbert Lagler. Frankfurt:
Michael R. Zeynel.

A McGRAW-HILL PUBLICATION ¢ VOL. 31, NO. 11 * MAR. 14, 1958

ISSUE AT A GLANCE

Hunting Radar “Angels”. Scientists at Air Force Cambridge Research Center
look for anomalous rcturns on radar ppi. Fxamples at left show several
kinds of so-called radar angels that have been received and identi-
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Roof-Top Target Tubes Pulse X-Rays. Pulse frequency and duty cvcle can
be varied widcly in system using two X-ray tubes, each with target shaped
like peal\cd roof and a special element called a diaphragm. . ... . .. p 138
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Atmospheric Angels Mimic Radar Echoes. Angel echoes have explanations
morc reasonable than the popular assumption of flying saucers. . ..p 140
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5-Kc to 50-Mc

Type 1001-A
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FREQ RANSE.

This instrument’s wide frequency range, excellent shielding, sturdy construction, and low cost make it one of the
most popular Standard-Signal Generators available. Simplicity of design has resulted in a very high performance-to-cost
ratio. Stability and low drift are assured by high-quality components, low power consumption, and stabilized power
supply. Internal modulation is provided over a range of 0 to 80%.

Carrier Frequency Range: S-kc¢ to 50-Mc in eight direct-
reading ranges.

Frequency Calibration: = 1% accuracy; logarithmic variation
gives constant precision of setting over most of range.

Incr tal fr Dial: Indi
directly in percent.

frequency increments

Output Voltage: Attenuator Jack: 0.1 uv to 200 mv open circuit,
continuously adjustable.
Second Panel Jack: 2-VOLTS to at [east 15 Mc.

Output Impedance: Attenuator Jack: 109 except for highest

attenuator position where impedance is 500; 502 when

405 Series Unit is used. 25Q at end of Terminatesi Cable,
~2-VOLT Panel Jack: 300 Q.

Output Voltage Accuracy: Below 10 Mc: =(6% + 0.luv)
with output dial near full scale.

Above 10 Mc: =(10% + 0.3uv) near full scale.

_At 2-VOLTS Jack: =3% to 15 Mc.

GENERAL RADIO Company ./

275 Massachusetts Avenue, Cambridge 39, Mass., U, S. A’

NEW YORK AREA, Tel. N. Y. WOrth 4-2722. N. J. WHitoey 3-3140 CHICAGO: Tel. Viifage 8-3400
WASHINGTON, D. C.: Tel. Juniper 5-1088
1OS ANGELES 38: Tel HOllywood 9-6201

PHILADELPHIA: Tel. HAncock €741
SAN FRANCISCO: Tel Whitecliff 8-3233

Amplitude Modulation: Adjustable from zero to 80% — in-
dicated on panel meter. Internal modulation is 400 cycles,
external modulation from 20 cycles to 15 ke flat within =1 db.

Incidental Frequency Modulation: No more than 30 to 300
ppm over most of range at 80% a-m; proportionately less
at lower modulation percentages.

Carrier Noise Level: Corresponds to about 0.1% modulation.

Leakage: Stray fields at 1 Mc are less than 1,v per meter,
two feet from generator.

Servicing Feature: Oscillator section plugs into shielded
compartment and is easily removed for operation outside
the cabinet, making servicing particularly easy.

A jes Supplied: Double-shielded coaxial cable with
G-R 874 Connectors, 502 Termination Unit, 40Q Series
Unit, 874 Adaptor to banana plug, extra cable and panel con-
nectors, spare fuses, and power cord.

Dimensions: 14%" x 20%"-x 10%s"” Net Weight: 54 Ibs.

In CANADA, TORONTO: Tel CHerry §-2171
CIRCLE 106 READERS SERVICE CARD

NATIONAL CONVENTION
Booths 33G2-3310

on display:

. new Transfer-Function Meter for
complete investigation of basic transis-
tor properties at vhf and uhf and meas-
urement of other complex transfer func-
tions.

... VHF-UHF Eielectric Measuring Line
for accurate and simplified measure-
ment of dielectric constant and loss of
solid materials.

... Variable Delay Line based on unique
skewed-turn principle.

.,.Pulse Eguipment — Impedance
Comparator — D-C Amplifier and Elec-
trometer — Standards — Variacs — and
many other measuring instruments.




CAN YOUR PRODUCT TAKE IT ? The environmental flight conditions facing
avionics products today are extremely precarious. Only the toughest products are meeting the test...
and only thorough objective testing will tell you how tough your product really is. The men at American
Laboratories are testing experts. By inventive flight simulation in their lab, they tell you if your product
can take it or help you in developing new products. Their laboratories have the latest in instrumentation
and environmental test gear ...over 13,000 square feet specifically designed to accommodate develop-
ment, qualification, quality control and reliability testing of electrical, electro-mechanical and elec-
tronic packages and components. Write for illustrated brochure 9000.1 ‘

;@m A M E R l C A N L A B 0 R AT 0 R l E S 1536 E. Ross Avenue, Fullerton, California
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FAST RESPONSE—LOW DISTORTION

See the NEW Nobatrons —
and all the new Sorensen
Power Supply developments

—both AC and DC
at our IRE exhibit.
Booths 2627-2629

The Only AC REGULATOR with Distortion LESS
than 0.35% and Response Time LESS Than 1 cycle
— and Regulation Accuracy Held Within =0.25%

for Line and Load Combined!

This new type of AC Regulator, the Sorensen
FRLD 750, features the ability to reduce line
distortion below 0.35%,, with exceptionally fast
response time. Transients caused by line or
load changes are suppressed within less
than one cycle.

Even when input distortion is above that of
normal utility supply, output distortion is reduced
by a factor of at least 8:1. The magnitude of
transients — line or load — is likewise reduced
by the same 8:1 factor.

The new FRLD 750 Regulator provides two
output ranges . . . 0-750 and 0-1200 Volt Amps.
The instrument weighs only 100 pounds, and
dimensions are: 19 x 12% x 15% inches.
The cost of this new, high-performing close-
regulating Sorensen development is good news
too — only $825.

Get the complete story, or a demonstration of
its high-level performance, by calling your
Sorensen representative. Or wire or write for full
technical details.

S

CONTROLLED POWER FOR
RESEARCH AND INDUSTRY

SORENSEN & COMPANY, INC.

Richards Avenue, South Norwalk, Connecticut

in Europe, ccontact Sorensen-Ardag, Eichstrasse 29, Zurich, Switzerland, for all products including 50 cycle, 220 volt equipment

ELECTRONICS engineering edition — March 14 1958
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— for twenty years the leader
wm subminiature tubes

Presents the
first complete line of

rurcermmn RELIABLE

SUBIVIIN

TRANSISTORS

0 ng[%dia' in large quantity production — available from stock
teaturing PROVED PERFORMANCE
| Over one half million in service
These new Raytheon Submin- Tran- Low |eakage current (Ico)

sistors have one-fourteenth the
volume of the JETEC-30 package.

High frequency characteristics

TR JETEC-30 Vee fab Heg, Hrg, Rise Time*
Type ;'ﬁ?ﬁgﬁfn', max. ave. Ia :el' ma In 281.0 ma max.
. volts M | Ver =025V | Ve = — 035V |  usec
CK2S5 2N425 —-20 4 30 18 1.0
CK26 2N426 —-18 6 40 24 0.55
CK27 2N427 —15 11 55 30 0.44
CK28 2N428 —12 17 80 40 0.33

I — 50 ma;I,,l = 5ma; Ry, = 200 ; IBz = 5 ma; Grounded Emitter Circuit

SUBMIN JEEI;E‘?@? VeE Beta Pocvr:srsG:in Ico Noise Factor
i raatent || | e il
CK22 2N422 —20 90 40 6 6 max.
CKé64 2N464 —40 22 40 6 12
CKé6S 2N465 —30 45 42 6 12
CKé66 2N466 —20 90 44 6 12
CKé67 2N467 —15 180 45 6 12
SUBMIN JETEC-30 Vee fab Beta Cub "
Type Electrical max. ave. ave. ave. ave.
Equivalent volts Mc puf ohms
CK13 2N413 —18 2.5 25 12 70
CK14 2N414 —-15 6 40 12 80
CK1e6 2N416 -12 10 60 12 90
CK17 2N417 —-10 20 80 12 100

Dissipation Coefficients for all submin types: in air, 0.75°C/mW; infinite sink, 0.35°C/mW

. SEMICONDUCTOR DIVISION [ o o i Aves peave 99900

Silicon and Germanium Diodes and Transistors ¢ Silicon Rectifiers Chicago: 9501 Grand Ave., Franklin Park, NAtional 5-6130
Los Angeles: 5236 Santa Monica Blvd.,, NOrmandy 5-4221

VISIT RAYTHEON BOOTHS 2611-12-13-14, I.R.E. SHOW, N.Y.C.
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BUSINESS BRIEFS
ELECTRONICS NEWSLETTER

SUPPLEMENTARY DEFENSE APPROPRIA-
TION to be requested by the Pentagon for
the 1959 fiscal vear may add up to more than
$2 billion.  Assistants working on the new re-
quest sav it may go higher than the S1.3 to
$1.7 billion range estimated recently by Scc-
retarv McElroy before the Senate preparedness
subcommittec.  McElrov indicated the total
militarv appropriation would amount to at least
$40.9 billion, and possibly to S41.4 billion.

Generally, the additional monev will go for
ballistic missiles like the Polaris, space projects
and continuation of B-52 production into 1960.

ELECTRON BEAM FURNACE for a new melt-
ing and metal casting process has been proved
on a pilot scale by Stauffer Chemical Co,
Mallorv-Sharon  Metals Corp. and Temescal
Metallurgical Corp.,, the frms that devel-
oped it (Erecrronics, Jan. 10, p 22). Bom-
bardment by electrons in a high vacuum melts
chemically active materials with high melting
points. A dozen special metals have already
been meclted, purified and cast in water-cooled
crucibles without contamination.

Economics of clectron bombardment melt-
ing look favorable at present, says Stauffer, be-
causc high voltage d-c¢ clectrons are rclatively
cheap, power cfficiencies high. Purification of

columbian requires about 3-4 kwh per pound,
tantalum about 6-8 kwh per pound. This conw
pares with 500 kwh per pound used in the solid
statc sintering of tantalum.

ELECTRICIANS’ UNION PUSHES FELEC-
TRONICS TRAINING for members.  Cali-
fornia State Association of Flectrical Workers
recommends that apprenticeship of an electri
cian be extended from four to five vears to train
lim ininstallation of clectronic equipment.
Union savs clectronics work has jumped 20
percent in the last three vears, and more is
expected in both commercial and residential
construction. A check of one New York City

local reveals that a “preliminary program to
get members interested in electronics” has been
underway for four months, and that optional
cvening sessions arc so popular the program
may be expanded.

NEW USAF SOLID FUEL BALLISTIC MIS-
SILE of 500-5,500 mi range has been approved
for development in 45 vears by Guided Mis-
siles Director Tloladay.  Missile is part of
Minute Man project which envisages under-
ground launching facilitics. Tmproved ICBM
nosc conc may mean on-target delivery of large
warheads will be possible at faster than present
planning of 10-15,000 mph.
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Totals for year
RECEIVER PRODUCTION 1957 1956 Percent Change
{Source: EIA) Feb. 21,58 Feb. 14,'58  Feb. 22,57 Receiving tube sales ....... 456,424,000 464,186,000 - 1.7
Television sets, total ........ 86,903 98,841 117,891 Transistor production ....... 28,738,000 12,840,000 +1238
iafm 5:"5' total ........... 1‘;2/;:(2’ 211,545 344,507 Cathode-ray tube sales ..... 9,721,008 10,987,021 -~ 115
UL SetS . .c s g vesreie 0, 68,874 131,10 L .
2 S Television set production .. .. 6,399,345 7,387,029 — 134
STOCK PRICE AVERAGES Radio set production . ...... 15,427,738 13,981,800 4 10.3
(Source: Standard & Poor’s) Feb. 26, '58 Feb. 19, ‘58  Feb. 27, ‘57 TV set sales ............. 6,560,220 6,804,756 — 3.6
Radio-tv & electronics ... ... 45.34 46.49 46.25 Radio set sales
Radio broadcasters , .. .... 8o 55.37 57.40 62.05 (excl, auto) ......... <ev 9,721,285 8,332,077 + 16.7
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In New York’s Coliscum 20,000 items will be exhibited four days for electronics

industry members as . . .

IRE Show Probes Future

More than 50,000 engineers due at New York
City convention week from Monday. Three new

sessions, industry optimism among highlights

A 1LOOK INTO THE FUTURE, thirce
new sessions, and electronics indus-
try optimism despite recession talk
will be highlights of the 1958 IRE
National Convention and Radio
Engineering Show starting a weck
from Monday in New York City.

Among the forward looking ses-
sions will bec those on thermo-
nuclear power, clectronics in spacce,
automation systems and the impact
of electronics on industry.

The world’s greatest assembly of
technical ideas and products un-
folds March 24-27 in the Coliscum.
Three sessions will be held for the
first time. They will be on radio
frequency interference, cducation,
and enginecring writing and speech,
reflecting recent establishment of
IRE groups in these ficlds.

Overall attendance is expected to
be a few thousand over last year’s
record attendance. Some 850 firms
will exhibit 20,000 items worth
about $12 million. Exhibitors will

represent about 80 percent of the
electronics industry’s total produc-
tion capacity.

Erecrronics checked and found
some cxhibitors were running right
to the wire on prototype produc-
tion and testing of new products.
Others were awaiting permission to
show  prestige-building  military
gear.

From coast to coast clectronic
engincers and salespeoplc are now
entering two of the vear’s busiest
wecks.

Component, materials, subsys-
tem and production cquipment
firms arc turning out en masse for
the show, but there will be fewer
big systems shown this year. The
eniphasis 1s on products that can
be sold in the tradc.

Exhibitors report their commer-
cial business has becn picking up
nicely, the heat generated by the
Sputniks has warmed up military
business.

The theme of the show—*“That
New Idea”—is being carried over
from last ycar. The show manage-
ment feels that it will be more
effcctive as a promotion idea in
its second year. New products will
be identified by a show sticker and
booth staffs will be wearing “New
Idea” buttons.

The Radio FEngincering Show
will again occupy all four floors of
the Coliscum: svstems on the first
floor; components, sccond  and
third floors; instruments, third
floor; and production gear, fourth.

The  technical  program, 275
papers in 55 sessions at the Coli-
scum and Woaldorf-Astoria, is the
same length as last vear. That’s
just about all that can be squcezed
into four days. (See complete pro-
gram, exhibitor list and booth num-
bers on p 270).

Presentations were organized by
representatives of the IRE’s 27 pro-
fessional groups. Emphasis is still
on theory, circuits, systems and
parts needed to build markets now
developing.

In addition to brisk trading on
the floor, manufacturers hope to
influence engincers who will make
buying decisions back home.

Von Braun Says

« . 7
'S More Firings
THE Arnry Ballistic Missile Agency
has been given the green light and
“financial support for five firings
involving satellites or other space
projects,” says Wernher von Braun,
Army’s chicf of devclopment op-
crations for missilcs.

Von Braun would not reveal how
much money was approved for the
projects, nor woull he give a date
for the next satellite launching try.

Ile said the next satellite under

LATEST MONTHLY FIGURES

EMPLOYMENT AND PAYROLLS

(Source: Bur, Labor Statistics) Dec. ‘57
Prod. workers, comm, equip. 380,400
Av, wkly, earnings, comm. $78.40
Av. wkly, earnings, radio  $76.64
Av, wkly, hours, comm. .. 39.2
Av. wkly, hours, radio ... 39.1

TRANSISTOR

AND TUBE SALES

(Source: EIA) Dec. ‘57 Nov, /57 Dec. '56
Unit sales ....oieiaeneces 2,773,000 3,578,700 1,608,000

Nov. 57 Dec. ’56
e T 407I5T5 Valle .vvvreiirennsanaans $6,619,000 $6,989,000  $4,691,000

] ' o .

$77.22 $79.15 Receiving tubes, units ..... 27,736,000 39,950,000 34,340,000
$75.08 $75.95 Receiving tubes, value ..... $24,881,000 $33,166,000 $29,111,000
39.0 40.8 Picture tubes, units ..... 100 644,026 772,801 795,476
38.9 40.4 Picture tubes, value ....... $12,971,487  $15,138,438  $13,423,157
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Power supply users benefit from
outstanding record of field performance

LAMBDA GUARANTEES
POWER SUPPLIES
OR FIVE YEARS

Retroactive to all Lambda Power
Supplies purchased since 1953

Now Lambda gives you the strongest proof of con-
sistent trouble-free power supply performance ever
Lambda power sup- offered.

plies are components

of IBM's SAGE com- The unprecedented five-year guarantee is based on the
puter, the world’'s . .

B es e T L excellent experience owners of Lambda power supplies
S OIS have had with their equipment under the most gruel-

ing, heavy-duty service.

DEPENDABILITY 1S VITAL

You are covered not only on new Lambda supplies,
but also on all Lambda equipment you have purchased
since 1953.

See new Lambda Transistorized Power Supplies
at I.R.E. Show

They will be on display in Booths 2436 and 2438.
You'll also want a close-up view of Lambda’s Com-Pak
series, for all needs up to 1.5 amperes. The Com-Pak
models are real space savers. They need only 5% ” to
834" of front panel height, depending on the model.

Lambda Com-Pak
supplies, with
front panel modi-
fications, used by
Western Electrie
to power United
States cortinental
air defense sys-
tem tests.

Standard Lambda Send fOI’ Iatest Catalog

power supplies speci- .

fied by Stromberg- Your request, on your company letterhead, brings you
Carlson for multi- .

i Celloe. complete data on all Lambda power supplies — rack,

Force Digital Com-
puter Intervention
and Display System.

bench and portable.

LAMBIDA Electronics Corp.

11-11 131 STREET +» COLLEGE POINT 56, NEW YORK
INDEPENDENCE 1-8500 Cable Address: Lambdatron, New York
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SUPERMENDUR TAPE WOUND CORES

« + « A Real Breakthrough in Miniaturization

The successful development of tape wound cores of
Supermendur represents a giant step in the field of circuit
miniaturization and simplification. The unique characteris-
tics of this new rectangular-loop core material in the range
of induction from 16 to 22 kilogausses permit significant
weight and size reduction of toroidal transformers and
magnetic amplifiers.

Supermendur, an oriented cobalt-iron-vanadium alloy,
combines the high saturation flux density of the cobalt-iron
alloys with the desired hysteresis loop rectangularity of the
oriented 50% nickel-irons.

Coercive forces substantially lower than those of previ-
ously available cobalt-iron alloys are obrained. The lower
core losses and excitation properties of Supermendur show
a decided improvement in high density characteristics com-
pared with oriented silicon steel, as illustrated by the curves

Visit us at the
IRE SHOW

NEW YORK
March 24 through 27

BOOTH 2201-2205

10 CIRCLE 111 READERS SERVICE CARD

partially shown above. Complete curves are available in a
new Supermendur Bulletin TC-113, available on request.

Specificadvantages of Supermendur cores in toroidal trans-
formers are: high operating induction, low core loss, low
exciting current and high permeability at high induction.
In magnetic amplifiers or saturable reactors, they include:
rectangular hysteresis loop, high saturation induction and
moderate excitation at high induction. Advantages in all
uses are: thin tape, small size and low weight.

Supermendur is an ideal material for high temperature
core components, because of its high Curie temperature.

® Supermendur is manufactured by Arnold under license
arrangement with the Western Electric Company. We'll be
glad to send you additional information or furnish you
engineering assistance on any of your tape core applications
if you'll just drop us a line.
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DU MONT 403

The Du Mont 403 is the most sensitive oscilloscope commercially
available. This outstanding sensitivity permits direct i easurements
from low output transducers such as strain gages, pressure pickups,
accelerometers, heart monitoring equipment, and others that nor-
mally require pre-amplification.

The 403, when used as a direct-reading voltmeter, ofZers full scale
amplitude measurements from 1 millivolt to 500 volts, continuous]¥
variable in 17 steps. At maximum sensitivity, the 403 allows resolu-
tion of signals in the region of 20 microvolts.

Stability, commensurate with this outstanding sens:tivity, is an-
other feature of the 403.

The 403 is another in the Du Mont 400 Series Insttuments. It is
designed for fast, easy, and accurate measurements, along with
complete accessibility and reliability.

One of the || Sriea

FEATURING

AMPLIFIERS: Direct coupled amplifiers.
Single-ended or balanced Y-input.
EXTREME SENSITIVITY: 1 millivolt to 500
volts full scale, continuously variable.
complete details on request... FREQUENCY RANGE: DC to 300 KC.

Y AMPLIFIER CALIBRATION: 5%.

®) SWEEPS: 19 calibrated linear sweeps, 0.5
n NI sec/cm to 0.5 usec/cm. Calibrating accuracy, 5%. :
EXPANDED SWEEP: Any 10 cm portion of 5 80
INSTRUMENT DIVISION 50 cm sweep may be expanded 4 times and

, Nlen B, Du Mont Laboratories, Inc., Clifton, N, J., U.S.A, positioned on screen.

F.0.B, QClifton, N. J,

Be sure to visit Du Mont at the IRE Show in New York.
Booths 3201, 3202, 3203, 3301, 3303, 3305.
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hiis control will be in the same bul-
lct shape as Explorer 1.

Von Braun said the program
“docs mot imply wc’ll hit the
moon.”

The next satellite, he said, will
utilize a built-in miniaturized tape
recorder and recciver with a “little
electro-motor to wind up the spring
for the tape.

“A signal from the ground will
trigger the recorder when it is
passing over our western hemis-
phere, and give us the recorded
data gathercd by instruments on
the other side of the world,” Von
Braun said.

Space Age Needs
Manned Aircraft

WasninetroNn—DProducers of elee-
tronic equipmient for manned air-
craft will share, along with makers
of missiles, in the stepped up U. S.
spending for militarv hardwarc.

This was the belicf of those at-
tending the recent Air Force Asso-
ciation’s Jet Age Conference here.

By far the most predominant
smgle issuc brought out was the
continuing need for manned homb-
crs, regardless of progress in hallis-
tic muissiles,

This recurring theme was stressed
by all Air Foree speakers. Lt. Gen.
Francis H. Griswold, Vice Com-
mandcr-in-Chief,  Strategic  Air
Command: “Tor the foresceable
future, missiles will supplement and
complement rather than replace the
manned bomber.”

Maj. Gen. James Ferguson, Di-
rector of Requirements, Deputy
Chicf of Staff, USAF said: “Since
there are signs that significant cle-
ments in the country would stam-
pede us into outer space, leaving
little clse behind, I am happy to
help put into proper perspective
the continuing operational need for
manned aircraft.”

Ferguson added: “T'he attribute
of wide discretion is one we cannot
build into a machine. It becomes
apparent, then, that we must pre-
scrve and rcfine our manned svs-
tems, if for no other reason, for this
discretionary capability alonc. With
all their capability the destructive
power of the missile is not equal
to that of the manned bomber.”

12

WASHINGTON OUTLOOK

Navy’s super sceret project ASROC, antisubmarine rocket, reportedly
15 a large-scale version of its recently announced antisubmarine weapoi
RAT, a rocket-thrown weapons system. Minncapolis-lloneywell is the
prime contractor, with Librascope handling the clectronics end of the
project.

Busically, the system scarclies out submarines, then launches rockets
for undersea kills. It is said to use electronic digital fire-control com-
puters for the first time on surface ships.

Navy has touted its RAT project as the hottest thing vet in anti-
submarine warfare. Presumably this is a small scale test of the coming
ASROC project. Minneapolis-Honevwell doesn’t admit the project
exists, but it is known that the project is being handled from a West
Coast plant. Librascope’s subcontract amounts to $17-million.

@® A ncw cntry in the sweepstakes to develop new missiles is the
Air Force’s Minute Man, a solid propellant ICBM. The Pen-
tagon has authorized the Air Force to push ahcad on research
and development. Nonc of the project contractors has been
officiallv revealed. But it’s believed that Aerojet-General, Thoikol,
Phillips Petrolecum and Grand Central Rocket are competing for
a production contract on the missile’s enginc.

Presumably, the propulsion subsystem is being pushed the most
right now, with ‘the belief that advanced models of the GE-
Burroughs guidance system for the liquid-propellant Atlas ICBM
or the Arma-Bell Lbs system for the liquid-propellant Titan ICBM
could be incorporated at a later date in Minute Man.

@® The trend toward stronger militarv unification—and more cen-
tralized Pentagon control over weapon development and produc-
tion—could be sidectracked by a bill introduced by Rep. Carl
Vinson (D, Ga.). the powerful chairman of the House Armed
Services Committee and Rep. Leslie C. Arends (R, I1L), the
committec’s ranking Republican and Touse whip for his party.

The bill would cut the Secy. of Defenst’s office from 2,400
persons to 600, climinate 14 of the Pentagon’s roster of 29 under
sccretaries and  assistant  secretaries, substantially restrict  the
authority of the Defense Comptroller and elevate the civilian
sccretaries to membership in the National Securitv Council.

In effect, the bill seriously reduces the Defense Secy.’s central
powers, creates greater authority for the individual services. This
is in direct conflict with the proposals, now being considered by
the admninistration, to rcorganize the Defense Dept. with stress
on unifving anilitarv organization and policy.

Some Pentagon sources consider the Vinson-Arends bill an
cffort to temper the Administration reorganization plans now
being worked up for Congressional consideration. Both Vinson
and Arends are conservatives on tlic organization issue, strongly
opposc the creation of a single chief of staff, greater authorities
for Defense Secy., and all other trends toward greater unification.

® Government officials sav rcliability of electronic parts in rockets
and missiles has reached the stage where the prime missile makers
themselves—Convair for onc—arc pumping as much as 75 percent
of their development funds into searching for better electronic
materials and components.
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New! KIN TEL's true differential DC amplifier...
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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
® 120 db common-mode rejection from DC to 60 cps. |
= Gain of 10 to 1000 in 5 steps, continuous variation between steps. |

s Gain accuracy 1.0% DC 10 cps, 3% to 30 cps,
3 db down at 120 cps.

® DC gain stability and linearity 0.1%. |
® <5 uv noise; <5 uv drift at gain of 100 or above. 1
s Maximum output capability 10V at 10 MA. [

® 100 K ohm input, <1 ohm output Z (min. lcad
res. 20 ochms, max. load cap. 1.0 uf).

e e e e e 0 i e e e s
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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 nf allowable output cable
capacity. 0 to 1000 gain in ten steps, with continuous
1 to 2 times variation of each step. Gain accuracy (fregq.
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 Efectronics Inc.

Representatives in all major cities.

Write today for demonstration or literature.
5725 Kearny Villa Road, San Diego 11,
California, Phone: BRowning 7-6700.

IRE SHOW BOOTHS 3401-3-86
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and probablv morc than we cnvi-
sion now, man will fly the cquip-
ment. Man's judgment and skills
will always be nceded to achicve
the greatest effcctivencss.”

George E. Valley, Jr., USAT’s
Chief Scientist: “Missiles arc in-
decd new weapons, but they arc
additions to owr armament: their
propertics arc complementary  to
thosc of the manned aircraft.”

Gen. C. S. Irvine, Deputy Chicf
of Staff. Matcriel: “Missiles and
manned aircraft arc getting more
alike as to design. But missiles arc
going through a trial period. When
judgment is required and when the
reliabilitv is assured. then man will
be put into missiles.”

Previouslv. Evecrroxics (Tieh.
7, p 13) guoted Major Alexander
de Scversky’s statement before the
Senate  Preparedness  Subcommit-
tee: “Ior anv predictable time. the
hypersonic, manned vehicle will be
the decisive weapon in anv futurc
war. In gencral, robots are too logi-
cal. Their reaction is predictable;
they are casicr to intercept.”

Tv Multiplex
Shows Progress

PrESENT sTaTUs of devclopment in
a tv multiplex system was recently
demonstrated in Newark, N. .
to Icaders in government and indus-
try. Originallv announced last fall
(ELecTroNics, Oct. 10. '57). sys-
tem which then was in drawing-
board stage has since developed
into the form of cxperimental
hardware.

Devclopers of the Bi-Tran svs-
tem assert that more rciinement is
necessary before it can be offered
to the industrv as a commercial
possibility.

One problem is to get perfect
phase cancellation between the two
vidco signals. At present there is
interlincation and video crosstalk
in both channel A and B reproduc-
tion.

In addition to possibilitv of using
B channel for subscription tv, pro-
moters also cnvision uscs of existing
networks and stations for hitchhike
by military, cducational, medical,
civil defense and other emcrgency
scrvices.

14

MILITARY ELECTRONICS

® Projects USAF and/or the De-
partment of Defense are studving
include: sending a 3.000-1b recon-
naissance satellite into orbit via an
ICBM Atlas; accclerating R&D
work on ICBM Titan; developing
a solid-fueled ICBM not as “awk-
ward” as liquid-fucled Atlas and
Titan; extending production of the
B-52; and recxamining  Armv’s
IRBM Jupiter in comparison with
USAI”’s Thor.

¢ Airborne Bendix-Decca pictorial
navigation cquipment for helicop-
ters is being evaluated in the New
York arca by the Airwavs Modern-
ization Board. Objective: to what
extent will a hvpcrbolic  system
expedite helicopter operations in a
high-densitv terminal area?

IFour organizations are associated
in the program: DPacific div. of
Bendix will furnish, install and
maintain the equipment; Bell Heli-
copter will modifv a hclicopter, in-
stalling advanced tvpes of instru-
mentation developed by Bell and
Bendix; New York Airways will
fly the units; and Airborne Instru-
ments Labs will provide c¢ngincer-
ing aid to AMB during the pro-
gram, and will mcasurc the tech-
nical performance of the system.

e Airways Modernization Board
has awarded a $4,272 484 contract

to General Precision Labs for de-
sign. devclopment and fabrication
of enroute portion of AMB experi-
mental semiautomatic traffic con-
trol data processing svstem for civil
and military air traffic control.

The AMB also started negotia-
tions with GPL for the develop-
ment of the high-density terminal
portion of the automatic data proc-
essing and displav element.

e Combination data processiug
and closed circuit tv to be used for
testing Nave’s IRBM Polaris was
developed by Siegler’s Hallamore
Elcctronics div. under a $1-million
R&D contract with the Naval Ormn-
nance  Test  Station, Pasadena.
I'he systew’s data reduction equip-
ment  contains  clectronic  devices
for calibrating all cquipment prior
to testing or firing the missile.

® Range and accuracy of infrared
homing missiles will be incrcased
due to the development of a hyper-
pure monocrystalline silicon  disk
lens with a 4-in. plus diameter, ac-
cording to developer I'riedrich
Schwarz, U. S. Scemiconductor
Products, Inc., located in Phoenix,
Ariz.

Schwarz declares that the new
lens makes it possible to detect and
home in on an ¢cnemy missile from

1,000 mi.

Space Challenge
To Electronics

New Weapon

MB-1 Genie, air-to-air rocket, is
shown in front of its launcher,
the McDonnell F-101B Voodoo.
Hughes’ electronic fire control sys-
tem locatces target and fires arma-
ment. Genie, built by Douglas, is
part of CONAD’s arsenal

March 14,

CHICAGO—THE proBLEM of
“instrument display and controls
in a space ship offers considerable
challenges to the present state of
the electronic art,” says Brig. Gen.
Don I'lickinger, dircctor of ITuman
Factors and surgeon at the Balti-
morc Headquarters of the U. S.
Air Rescarch  and  Development
Command.

The pilot and medical scientist
told ELEcTrONICS that “in the next
four to five vears 1 can scc the pos-
sibility of putting in spacc a man
who is contributing something to
the instrumentation system, and
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SEE THE TUBES WITH DISPLAYS THAT STAY! All Hughes direct-display cathode-ray tubes have the zbility to store information
for extendec periods of time.

the TONOTRON *

tube presents a complete spec-
trum of grey shades. The HIGH
LIGHT QUTPUT facilitates view-
ing even in full daylight.

the MEMOTRON®

tube will display SUCCESSIVE
TRANSIENT WRITINGS untii
intentionally erased.

th2 TYPOTRON®

tube is the only avaiiable
CHARACTER WRITING STORAGE
TUBE which displays any com-
bination of 63 characters or sym-
bols until intentionally erased.

For a period of years these Hughes cathode-ray tubes have been in commercial and military operation and have established an out-
standing record of reliability. See these tubes actually perform in typical applications at the I.R.E. show in New York. Or, for further
technical data write: Hughes Products, Electron Tubes, International Airport Station, Los Angeles 45, California.

Creating a new world with ELECTRONICS

)
. HUGHES PRODUCTS |
3

®Tcademark of Hughes Aircraft Co. €© 1958, HUGHES AIRCRAFT COMPANY
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recovering him after a five dav
period.” '

Gen. Flickinger added:  “Ex-
tremely small cnergy requircments
will carry out ncecessary communi-
cation functions between the spacc
man and the ground staff. We do
not have a spacc communication
svstem now, but we do have com-
ponents of a system we know will
work 1n a vacuum chambecr.”

The Air Force scientist said
somc  electrochemical  techniques
of dealing with gascs and rearrang-
ing them for the spacc man’s safety
at rclativelv small watt cost and
cnergy “show promise.”

“In the next couple of vears we
can comc up with an cleetro-
chiemical process to extend the
time base from five days to prob-
ably five weeks or two months.

“We are doing this now with
special battery powered units op-
crating at about 3 of a kilowatt.
It provides power for 24 hours. The
total unit for onc man oxygen day
weighs 75 lbs.”

The X-15 airplanc will be tried
out mn 1959, he said. “Certain in-
struments in the vehicle will have
to be displaved in a manner so a
man can quickly make a decision
and instigate action on this judg-
ment.”

Selling Seats
By Wire Line

Braniff airline hostess queries equip-
ment about seat availability on her
flights by using key-set machine

RecentLy, Braniff Intcrnational
Airways unveiled its new clectronic
reservation system in Dallas, Texas.

The equipment, constructed by
Teleregister, uses teleprinter equip-
ment. Teleprinters feed reservation

16

FINANCIAL ROUNDUP

® Consolidated Electrodynamics,
Pasadena, Calif., and Cenco In-
struments of Chicago give up on
plans to merge the two firms. The
proposed merger reportedly bogged
down because of difhculties of
merging people of the two organ-
izations. Emplovment contracts of
kev Cenco personnel did not con-
form with CEC policics.

® Sylvania FElectric offers  two
long term debenture issues total-
ing $40 million. The double issue
comprises $20 million of scnior
debentures due in 1980 and $20
million of convertible subordinated
debentures due in 1983, Receipts
from the senior issuc are being
used to pay off threc year bank
loans due in 1960. Convertible re-
ceipts are going for additional
working capital required for cx-
panded opcrations and new defense
projects.  Paine, Webber, Jackson
& Curtis and Halscy Stuart & Co.
head the underwriting group.

e Barry  Controls, Watcrtown,
Mass., purchases phyvsical asscts and
products of Vlier Engineering of
Los Angeles. Payment was in cash
and five year notes, but amount
was not disclosed. Vlier will op-
crate as a Barry subsidiary. It
makes tooling accessorics for dies,
jigs and fixtures used in the metal
working industry. Barry’s principal
business 1s the design and manu-
facturc of mounting svstems and
componcnts to protect electronic
and other cquipment from shock
and vibration. Acquisition gives
parcnt company additional diversi-

fication outside the military field. =

® Digitronics Corp., Albertson,
Long Island, N. Y., plans to issue
140,000 shares of class B capital
stock at $1.50 per share. Proceeds
arc to be used for corporate pur-
poscs. Cortland Investing Corp. of
N.Y.C. will underwritc thc issue.

® Ling Electronics of Los An-
geles and Ling Industries of Dallas,
Texas, consummate merger plans
as stockholders approve proposal.
Ling Electronics, the surviving cor-
poration, will maintain executive
offices in Dallas. Principal prod-
uct of Ling Electronics is vibration
testing equipment used in the mis-
sile and jet-aireraft industry.

® Marchant Calculators, Oak-
land, Calif., reduces quarterly com-
mon divident to 15 cents per share.
It had previously paid 324 cents.
Step was to conserve cash nceded
for corporate purposes and for move
into new building.

e Sanders  Associates, Nashua,
N. I, pays scmiannual dividend
of 4 cents per share on common
today. It had paid quarterly divi-
dends of 2 cents per share.

® General Precision Equipment
declares a dividend of 00 cents on
common shares pavable tomorrow.
Regular quarterly dividends, pay
able at the same time, were also de-
clared on $4.75 cumulative pre-
ferred stock, the $1.60 convertible
preference stock and the $3 cumu-
lative convertible preference stock.

requests and scat information di-
rectly into the clectronic  equip-
ment. Spacc can be sold or can-
ccled in a few scconds.

With the new cquipment, res-
ervation clerks In remote  cities
can now query a central electroni-
cally controlled inventory of scats
in a distant city directly by tcle-
printer.  Agents in 140 Dranch
offices of the airways arc con-
nected into the reservation  sys-
tem by 18,000 miles of land line.

March 14,

F-M Triplecasts
Seen Profitable

Reporrs of recent success in broad-
casting threc programs simultanc-
ously are gaining the attention of
f-m broadcasters and receiver man-
ufacturers alike.

Trial triple broadcasts arc being
made. by WGIHF (f-m), Brook-
ficld, Conn. with FCC approval.
Programming consists of sterco-
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CARBON FILM RESISTORS
PROVIDE THE STABILITY
YOU WANT UNDER THE
TOUGHEST LOAD AND
HUMIDITY CONDITIONS

SPRAGUE

THE MARK OF RELIABILITY WRITE FOR BULLETIN NO.7010

SPRAGUE ELECTRIC COMPANY
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phonic Ju-fi music and commercial
background scrvices.

Financial prospects for this type
of operation look good according to
WGIF’s owner. AL ]. Detzer. He
says hi-fi sterco music will have
considerable appeal in his West-
chester and Fairheld County arcas,
while commercial background scrv-
icing will find rcady customers.

If FCC approves, the station
plans to have f-m stercocasts on
regular schedule as soon as adapters
for home reccivers become gen-
crally available.

Several  manufacturers  are  re-
portedlv intcrested in  this new
potential market.  Prices for the
multiplex adapters are expected to
run somewhat under S100.

Broadcasts arc made by using
the main channel and one subchan.
ncl for hi-h stereocasts, and the
other channel for backgronnd scrv-
icc. Reports say no interference
problems arise from this multiplex-

mg.

Meteorology Computers

Computer packaged in battlefield console automatically issues high-altitude weather
reports. An antenna trucks the balloon. other basic information is radiocd from instru-
ments on the balloon. System, developed by Army Signal Engineering Laboratorics,
provides vital pressure, humidity, temperature and wind readings

MEETINGS AHEAD

Mar. 17-21: 1938 Nuclear Congress.
Engineers Joint Council, AICE and
Atomfair, Atomic Industrial Forum,
International Amphitheatre, Chicago.

Mur. 18-19: Conf. on Extremclv High
Temperatures. \ir Force Cambridge
Research Center, New England Mu-
tual Hall, Boston, Mass.

Mar. 24-27: IRE National Convention,
Al Prof. Groups. \Waldorf-Astoria
Hotel and N. Y. Coliseum, N. Y. C.

Mar. 31.Apr. 2: Instruments & Regu-
lators  Conf.,, PGAC, ASME,
AICHE. ISA, Univ. of Dclaware,
Newark, Del.

Mar. 31-Apr. 2: Southwest District
Meeting of AIEE, MNavo Hotel,
Tulsa, Oklahoma.

Apr. 2-4: Conf. on Automatic Optimi-

zation, PGAC, ASME, AICHE,
ISA. Univ. of Delaware, Newark,
Del.

Apr. 8-10: Sixth National Conf. on
Electromagnetic  Relays, Oklahoma
State Univ., Stillwater, Okla.

Apr. 8-10: Symposium on Flectronic
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Waveguides, Microwave Rescarch Transistors, Enginecring Society of

Institutec  of Brooklyn Polvtechnic
Inst.. head at Eugincering Socicties
Bldg., \. Y. C.

Apr. 10-12: Tentli Southwestern IRE
Conference and Electronics Show,
St. Anthony Hotel and Municipal
Auditorinm, San Antonio, Texas.

Apr. 14.16: Conf. on Automatic Tech-
niques, IRE. ASME, Statler Hotcl,
Detroit, Mich.

Apr. 15: Closing date for registration,
Intensive course in Automatic Con-
trol scheduled for Jume 16-25 at
Univ. of Mich,, Coll. of Engineer-

ing.

Apr. 17-18: Seccond Annual Tech.
Mecting, Institute of Fnviromnental
Engineers. Ilotcl  New  Yorker,
N.Y.C.

Apr. 18.19: Twelfth Annual Spring
Tech. Conf. on Television and

March 14,

Cincinnati Bldg., Cincinnati.

Apr. 20-24: Scientific Apparatus Mak-
ers, 40th Annual Mecting, El Mira-
dor Tlotel, Palim Springs, California.

Apr. 21.25: Socicty of Motion Picture
and Television Engineers, 83rd Con-
vention, Ambassador Hotcl, Los An-
geles.

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

Angeles.
May 6: Western  Joint  Computer
Conf., First National Svmposium

on Modem Computer Design. Am-
bassador Hotel, Los Angcles.

May 19-21: Electronic Parts Distribu-
tors Show, Conrad Hilton Hotcl,
Chicago.
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cppe has shipped over

. and . . .
23,000 size 8 synchros BENE provision to deliver
| much larger quantities
Field Tests I’r()vetheirBuil!-]nReliabi/ity with their new Cﬂlﬂradﬂ
Springs synchro facility

.:/

Why not buy fully proven size 8 synchros? Clifton Pre-
cision size 8 units have been designed, developed, in
production 2 years and are now being built into field
equipment tested and accepted by end-use agencies.

Such acceptance made it necessary for us to estab-
lish another plant in Colorado Springs to produce size
8 synchros.

Accuracies not exceeding 7 minutes max of error are
guaranteed.

A full line of size 8 rotary components is available
inctuding AC and DC motors, linear transformers and
motor generators.

For full information write or call Sales Department,
SUnset 9-7521 (Suburban Philadelphia) or our repre-
sentatives.

T = e ——

| TYPICAL SYSTEM MEASUREMENTS ‘

Input | Input | Ingut ﬂu(aul" IMPEDANCE | Phase

Valtage| Current | Power | Yoltage | Sensitivity T Shif 4

(Volts) (Amps.|(Watts)| (Voits) [(MV/deg.) Input Outpul | (deg.» Remarks =
| Tt Son Tt » n s : N - szs+m:“L 18| High impodance eaton 7 W VISIT OUR HOSPITALITY SUITE
| Transmttar—ontrot Transtorme: = 5| s | 3177**1. m | 1w | s atancr i & I.R.E Convention, March 24-27,
Tt Tersomes | & | 0 | w62 | s | e | | TIJ seoncr | Studio K, Barbizon-Plaza Hotel,
L . = | : -
| Transmittoe__aittersntias..cT 5w | ons | o | m”wlT % wuummww1 106 Central Park So., N.Y.C.
‘rzmml Resaver -Electncaiesum;rl s | 7 m K jl 2 l ot 1 stator I LOOK TO
| Hectncar Resaler —gietecal Resabe: | 76 | I \7 | B | et g | e c .
Clifton Precision Products Co., Inc. ”
Clifton Heights Fennsylvania FOR SYNCHRO PROGRESS
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SANDERS FLEXPRINT (T) CABLES AND HARNESSES offer desi
in a wide variety of permanently bonded insula

gners unlimited opportunities to take advantage of flat, flexible wiring
ting plastics from low cost vinyls and polyethylenes to fluorocarbons.

Flexible Printed Wiring
in all lengths for all layouts

Reliability-proved Sanders development sharply reduces weight, bulk, and
cost of electronic and electrical assemblies.

Sanders Flexprint Wiring brings to
commercial and military applications a
combination of field-tested advantages
unmatched by conventional wiring and
ordinary printed circuits.

Check these features! Flat copper is
etched to the conductor length, pattern
and current carrying capacity that fits
your application. The conductors are
bonded between thin sheets of flexible
insulating plastics that meet your en-

vironmental requirements. The bond
is permanent . . . insulation can’t peel.
The result: reliable, printed wiring

that often weighs less than half as
much as conventional wiring . . . can
occupy less than 5 the space.

Check these benefits! Flexprint Wiring
conforms to any housing shape or lay-
out . . . withstands effects of vibration

. allows interconnected
assemblies to move independently.
Completely encapsulated conductors
provide maximum environmental pro-
tection . . . increase equipment relia-
bility. Flexprint Multi-Conductor Cable
can be cut . . . stripped (with a simple
stripping tool) ... . connected to printed
circult connectors or boards or to itself.
Accurately reproduced Flexprint Wir-
ing Harnesses speed up assembly . . .
permit automatic production . . . elimi-
nate error. The result: better wiring at
lower cost.

and flexing . .

Check these options! Flexprint Wiring
can be designed and produced in
straight cables or complex harnesses
. . . in any length . . . in single or
multiple layers or bonded to rigid mate-
rials as a replacement for printed

Visit Booth 3933, I.R.E. Show

SANDERS FLEXPR|NT® WIRING

Flat . . . Flawless . .

. Flexible

board . .. with or without a cover coat
. . . with vinyls, polyethylenes, polyes-
ters, silicones, Kel-F, Teflon, or other
insulations.

Check all the facts! Write today for
complete data about capabilities, prices
and deliveries.

EXPERIMENTERS AND DESIGNERS

Flexprint is available in the
form of unetched copper-plastic
laminate, without cover coat,
together with complete instruc-
tions for etching your own cir-
cuits. Details on request.

@ TRADEMARK - SANDERS ASSOCIATES, INC,

] SANDERS ASSOCIATES, Inc.

20 CIRCLE 117 READERS SERVICE CARD
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NEW PHOTOTRANSISTOR

FOR G. T. EXCLUSIVE FEATURES

e Miniature Size

MILITARY AND

e End Viewing

INDUSTRIAL | ¢ High Transistor Gain
¢ Low Leakage Current
APPLICATIONS e Improved Light Sensitivity

Q)

X/
Engmeers'u can broaden photoelectric

equipment designs@r with this new advance in phototransistorsﬁ

Many applications in military and J industrial electronic
equipment, using light rays for activation, will utilize the

General Transistor PNP type 2N469 ACTUAL SIZE

[Rid

This miniature, optically sensitive@ unit is

el
extremely reliable and resistant to shock _@ and vibrationf %}..hermetically
S N )f

sealed in a metal case with glass headers——EE),;::hght is applied through

the glass top of the case. Tinned flexible leads may be soldered

&%:\':& or used with standard sockets.
b
Write today for illustrated folder, | | Bulletin 2N469,

directly into circuit

0 0 . - ®._‘_® - . .
containing complete information, | iy diagrams and engineering
=

—please mention your application.

GENERAL TRANSISTOR
CORPORATION

91-27 13BTH PLACE +* JAMAICA 35 ¢« NEW YORK

\

specification

Wl

**THE FASTEST GROWING NAME IN TRANSISTORS'

Cn
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o

thinnest .

outton

»*
“THINSWITCH"  Type 131
REQUIRES 459/ LESS PANEL AREA!
FEATURES
This new Oak switch is particularly valuable as a
@ Measures only %" thick. spacesaver in keyboards handling complicated, low-
current circuits. The Type 131 can be mounted side =

® 1 to 12 buttons, standard, with

. i .
A ZispeCinG by side on 45" centers, so that a bank of 10 switches,

for example, requires only 634",

Thus, in equipment such as computers, testers,
automatic coin devices, and communications gear,
the Type 131 offers extra flexibility in laying out
panel areas, or actually permits a decrease in the size
of the equipment.

Type 131 switches are built to your exact require-
ments with the same high quality materials and
workmanship as other Oak switches. Call in your
Oak representative, or write for full technical details.

OAXK:=9

SWITCHES ROTARY CHOPPERS  VIBRATORS SUBASSEMBLIES 1260 Clybourn Ave., Dept. G Chicago 10, Hlinois
SOLENOIDS Phone: MOhawk 4-2222

® Up to 14 contacts per button.

® "Floating” slider design for smooth,
easy operation,

® Famous Oak double-wiping
contacts.

® Highest grade phenolic punching
stock.

22 EIBEL U, FEARERS RN CECARD March 14, 1958 — ELECTRONICS enaineering edition



AT WORK ON THE MG-4 Fire Tontrol System at the
Autonetics Division of North American Aviation, Inc.,
at Downey, California, the General Electric Midget
soldering ifpn has a man-sizel job to do. In delizate
assemblies like this, the Midget makes soldering easier
because of its maneuverable, lizht-weight design and
excellent heat control. Interchaengeable tips, let operator

tailor soldering to suit each jot.

i

DEPENDABLE G-E MIDGET IRON cuts cos
Fire Control Systems by reaching through maze of resistors,
small wires, and tiny tubes quickly, easily, efficiently. . reducing

ts of producing MG-4

risk of damage to adjacent parts. Finished assembly, above, is
one of the MG-4 System components used on North American
F-86K Sabre Jets. It helps the pilot find aggressor aircraft.

Autonetics Cuts Sabre Jet Costs With
General Electric Midget Soldering Irons

£ 3§
FASTER HEAT RECOVERY and lower
maintenance of G-E soldering irons
have been proved by many manufac-
turers under their own production con-
ditions—along with competitive solder-
ing irons. If you would like to compare
General Electric irons with the irons you
are now using, call your G-E distributor.

DELIVERY TODAY is now possible on pop-
ular soldering ircns and other General
Electric heaters and devices from a local
distributor near your plant. Your replace-
ment inventary may be reduced. For the
name of your nearest stocking distributor
for G-E heaters and devices, call your
General Electric Apparatus Sales Office.

SAVINGS ACHIEVED by several users
and information about the construction
features of General Electric soldering
irons are included in a new bulletin,
“Save While You Solder,” GED-3553.
For a copy, call your G-E distributor
or write Section 724-7, General Electric
Company, Schenzactady 5, New York.

GENERAL @3 ELECTRIC
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A e speed, simplify

measurements

9 OVE 3.95 to 18.0 KMC

~Y=-Yo Covers full band, or any part
Use with ’scope or recorder
All electronic; no mechanical sweep

Direct reading, independently
adjustable sweep range
e | and rate controls
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4 Figure 1. Arrangement for high speed microwave meas-
urement to provide rapid visual display with -hp- 130A/B
oscilloscope. Can be used for G, J, X and P bands.

—hp— ot IRE . . . top of escalators as you enter show

SWEEP
OSCILLATOR

@ Dependable, quality
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Hewlett-Packard 684 series Sweep Oscillators are new measuring
tools deliberately designed to give you simpler, faster microwave
measurements. Four models are provided, covering the G band (3.95
to 5.85 KMC), J band (5.30 to 8.20 KMC), X band (8.20 to
12.40 KMC) and P band (12.40 to 18.00 KMC).

These new instruments make possible microwave investigations
and evaluations with a convenience previously associated only with
lower frequency measurements. The 684 series oscillators provide a
wide range of sweep speeds so that measurements of reflection, at-
tenuation, gain etc., can be displayed on an oscilloscope or recorded in
permanent form on X-Y or strip-chart recorders.

Electronic Sweeping

Specifically, the new oscillators provide either a CW or swept rf
output throughout their individual bands. The instruments employ
new backward wave oscillator tubes whose frequency is shifted by
varying an applied potential. Thus, troublesome mechanical stops
and tuning plungers are eliminated. Sweep range is continuously
adjustable and independently variable; sweep rate is selected sepa-
rately, and either can-be changed without interrupting operation.
The full band width can be covered in time segments ranging from
140 seconds (very slow for mechanical recorder operation) to 0.014
seconds (high speed for clear, non-flickering oscilloscope presenta-
tion).

Linear Frequency Change

The swept rf output from the 684 series oscillator is linear with
time, and a linear sawtooth voltage is provided concurrent with each
rf sweep to supply a linear time base for an oscilloscope or recorder.
In addition, for convenience in recording and other operations, rf
sweeps can be triggered electrically externally and single sweeps
can be triggered by a front panel push button. The rf output can also
be internally AM’d from 400 to 1,200 cps and externally AM’d or
FM’d over a wide range of frequencies.

Rapid Visual Presentation

The variety of sweep rates and band widths available from the
new oscillators insures convenience and accuracy for reflection and
transmission coeflicient measurements and many other production
line and laboratory tests. For maximum speed, an oscilloscope such
as -hp- 130A/B may be used as indicated in the diagram on opposite
page. For maximum information and a permanent record, an X-Y
or strip chart recorder may be used.

Complete details of a rapid visual method using an oscilloscope
or a maximum-data, permanent record method using a recorder may
be obtained from your -/p- field engineer. Detailed discussions of
these methods are also contained in the -ip- Journal, Vol. 8, No. 6,
and Vol. 9, No. 1-2, available on request.

TYPICAL SPECIFICATIONS

Below are specifications for -hp- 686A Sweep Oscillator,
8.2 to 12.4 KMC. Specifications for -hp- 684A (G band),
485A {J band), and 687A (P band) are similar except for
frequency range.

Types of Outputs: Swept Frequency, CW, FM, AM.
Single Frequency Operation

Frequency: Continvously adjustable 8.2 to 12.4
KMC.

Power Output: At least 10 milliwatts into
matched waveguide load. Continvously adjust-
able to zero.

Swept Frequency Operation

Sweep: Recurrent; exrernally triggered; also
manvally triggered single sweep. Rf sweep
linear with time.

Power Output: At least 10 MW into matched
waveguide load. Output variations less than 3
db over any: 250 MC range; less than 6 db over
entire 8.2-12.4 KMC range,

Sweep Range: Adjustable in 7 steps 4.4 MC to
4.4 KMC.

Sweep Rate-of-Change: Decade steps from 32
MC/sec. to 320 KMC/sec.

Sweep Time: Determined by sweep range and
rate; from 0.014 to 140 seconds over full-band.

Sweep Output: -+-20 to --30-volt-peak saw-
tooth provided at a front-panel connector con-
current with each rf sweep.

Modulation

Internal Amplitude: Square wave modulation
continvously adjustable from 400 to 1200 cps;
peak rf output power equals cw level.

External Amplitude: Direct coupled to 300 KC;
20 volt swing reduces rf output level from rated
cw output to zero,

External Pulse: 10 volts or more, 5 millisec-
ond maximum duration.

External Frequency: FM and external sweep
voltages.

General

Input C tors, Impedances: BNC; above
10,000 ohms.

Output Connector: Waveguide cover flange;
SWR less than 2:1,

Power Requirements: 115/230 volts 50/60 cps
ac; approximately 475 watts,

Price: -hp- 684A (3.95-5.85 KMC) $2,265.00
-hp- 685A {5.30-8.20 KMC) $2,265.00
-hp- 686A (8.20-12.40 KMC) $2,615.00
-hp- 687 A (12.40-18.00 KMC) $3,115,00
{Prices above are f.0.b, factory for cabinet
models. Rack mount instruments $15.00
less.)

Data subject to change without notice.

HEWLETT-PACKARD COMPANY

4478A Page Mill Rd. ® Palo Alte, California, U.S.A,

Field Representatives in All Principal Areas
Cable "HEWPACK"  DAvenport 5-4451

4478

instruments that speed and simplify your work
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Immediate Delivery on

STANDARD FERRITE CORES

FOR DEVELOPMENT

HUNDREDS OF STANDARD PARTS
p/ll&' CUSTOM DESIGNING TO SPECIFICATIONS

N\

STANDARD
ANTENNA RODS

Oe

CUP AND
TOROID CORES

Ll

THREADED

TUNING CORES

-~/
STANDARD
El CORES

TELEVISION

>
_//

RECORDING

Computer and
Avtomation Systems
Designers!

Ferramic memories
provide a new design
concept in the area of
computers and automa-
tion. Magnetic memories
combine increased speed,
accuracy and reliability
with light weight, com-
pact size. Write for
bulletins on cores or
complete memory planes.

26

COMPONENTS

HEADS

Performance proven magnetic ferrites available

for every electronic application

General Ceramics ferrites for television, radio and instrumentation offer designers
and engineers a wide range of economical standard components. All are appli-
cation tested for highest efficiency clectrically and mechanically. The fact that
leading electronic manufacturers specify Ferramics is due to the program of con-
tinuing rescarch and ecquipment modernization by which General Ceramics keeps
pace with the industry’s needs as to quality and costs! Bulletins are available;
write to Gencral Ceramics Corporation, Keasbey, New Jersey, Dept. E.

GENERAL CERAMICS

Mar. 24th-27th

Industrial Ceramics for Industrial Progress... Since 1906

Manufacturers of FERRAMIC CORES, MAGNETIC MEMORY CORES, MEMORY PLANES, MICROWAVE FER-
RITES, SOLDERSEAL TERMINALS, HIGH TEMPERATURE SEALS, STEATITE, ALUMINA & CHEMICAL STONEWARE

CIRCLE 123 READERS SERVICE CARD
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Precision Drawn MIL-T-27A
Specification Cases and Covers from
AF to OA Inclusive Available from Stock

Depend on HUDSON for complete stocks of deep
drawn closures to the most critical military and
commercial specifications. Economical standardized
HUDSON components, available with hundreds of
modifications, meet all but the most unusual design
requirements. Complete cover assemblies can be sup-
plied to specification ; custom cases can be produced
quickly and at minimum cost. Call or write for catalog
on standard closures or send drawings for quotations
on special cases, metal stampings or sub-assemblies.

Quality Metal Stampings
and Precision Drawn Closures

Brass, Copper, Mu Metal and Stainless Steel

4 6
TOOL & DIE CO « INC @ ?9
18-28 MALVERN ST., NEWARK 5, NEW JERSEY

o Telephone MAvrket 3-7584

ool

AT THE I.REE, SHOW!
VISIT BOOTHS 4408-4410
NEW YORK COLISEUM
MARCH 24th thru 27th
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PRECIOUS
METAL
CONTACTS
PROVIDE LONG
OPERATING
LIFE AND
UNVARYING
PERFORMANGE

onTACT DIVISION
%

YOR STREET

113 AS
ew JERSEY

nEwARK 28

RESEARCH MAINTAINS BAKER'S LEADERSHIP IN PRECIOUS METALS
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You'll appreciate this craftsman most
when your production probiems are worst

.. . because he and the other members of the pre-
cision production team at the Mechanical Division
of General Mills have the talent and tools to take
your most complex production assignments in
stride.

These are the.areas in which our manufacturing
capabilities can serve you best:
« precision mechanical devices
» electro-mechanical sub-systems or assemblies
e electronic component assemblies
e fine-pitch, instrument-type gears and gear trains

We can start from any stage of your production
assignment: {rom the mere statement of a problem
to be solved to a completed design.

You'll receive the kind of engineering and manu-
facturing you'd be proud to call your own. (Many
times in 17 years-of ordnance and instrument work
we've improved upon the original design of devices
we’'ve been assigned to produce.)

You'll get on-time delivery—enabling you to
meet your own target date.

We’ll be happy to serve you today—or when
your production problems become really tough.

GET MORE FACTS—Send for booklet. It shows our facilities, names our customers,
introduces you to on-time delivery. Write Dept. EL-3, Mechanical Division,

General Mills, 162D Central Ave. N. E., Minneapolis 13, Minn.

MECHANICAL DIVISION

General

Mills

INTELLIGENT ENGINEERING AND PRECISION MANUFACTURING
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Actyal Size

TYPE H-151

Single turn

Net weight: 2 oz.

Rotation: 350° + 4° —0°

Rating: 3 watts

Resistance: 15 to 100,000 ohms

Linearity: Std. + 0.5%,; Special to * 0.2%
Terminals: Turret type

Actual Size

TYPE H-751

Single turn

Net weight: 1 oz.

Rotation: 345° + 5° std. {others available)
Rating: 1 watt

Resistance: 50 to 25,000 ohms

Linearity: Std. + 1%, Special to + 0.5%
Terminals: Turret type

There is a difference in

MINIATURE PRECISION POTENTIOMETERS
...and CIREUIT makes the difference!

Economy without compromise of quality, precision and
ruggedness . . . that’s the real difference in CIRCUIT
single turn potentiometers.

These miniature units give design engineers the pre-
cision they need for miniaturization programs, plus the
ability to withstand rigorous environmental conditions
of humidity, temperature cycling, vibration, ete. High

INTERNATIONAL

temperature versions available on request.

The reason is CIRCUIT INSTRUMENT'’S approach
to potentiometer design and production. CIRCUIT is
large enough to pace the field in advanced designs and
special features . . . but small enough to offer you
unusual production flexibility and quick delivery and
service. Let’s discuss your needs soon.

Write for data sheet 6580

RESISTANCE COMPANY

CIRCUIT INSTRUMENTS INC.
Dept. 371, 2801 Anvil Street, North
St. Petersburg, Fla.

FOR ALL PRECISION POTENTIOMETER REQUIREMENTS: MINIATURE ¢« SUB-MINIATURE ¢ MOISTURE-

SEALED o HERMETICALLY-SEALED e BALL

30 CIRCLE 127 READERS SERVICE CARD
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This is an exclusive IRC advancement in packaging
resistors for automatic assembly. It overcomes the
production line jam-ups caused by “‘too sticky’’ or
“not sticky enough” adhesive tape types. It provides
for self-indexing, self-aligning automatic feed in either
strip or reel form.

NOW FOR BT RESISTORS. Grip Strip packaging is
available for IRC Type BT Resistors at no extra
charge. There is a small charge for Grip Reel. Bulk
packaging is still supplied for manual assembly.

EXACT POSITIONING. Resistors are equally spaced
and held securely at right angles to the strip.

SPILL-PROOF. Resistors will not fall out when Grip
Strip is held upside down, twisted or hung vertically.
Leads can be cut in the strip.

Write for a demonstration of IRC Type BT Resistors
in either Grip Strip or Grip Reel packaging.

ADVANCED METHOD OF PACKAGING FOR AUTOMATION AVAILABLE
T0 COMPONENTS MANUFACTURERS ON A MOODERATE LICENSE BASIS

GRIP STRIP. uniform number of

resistors fo a strip, and strips to
a box—simplifies issving
and ordering.

ELECTRONICS engineering edition — March 14, 1958

Now you can eliminate the STICKY problems

of automatic assembly

IRC

packaging uses

NO ADHESIVES

INTERNATIONAL RESISTANGE GO.

Dept. 373, 401 N. Broad $:., Phila. 8, Pa.

In Canada: International Resistance Co., Ltd., Toronto, Licensee

EASILY RELEASED. Foolproof

relomse when strip is bent backwards.

CIRCLE 128 READERS SERVICE CARD k)
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FOR COMMUNICATIONS

VARIAN

VA-833
685 TO 985 Mc

WIDE TUNING RANGE, WITH HIGH GAIN, HIGH POWER
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NEWS AEOUT SILICON DEVICES

S
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SILICON RECTIFIERS are finding increasing use at elevated temperatures in aireralt and missile applications hy providing more power per pound,

Now...desigh improvements made possible

with components of Du Pont Hyperpure Silicon

Today silicon rectifiers make possible
a vasl improvement in jet-age aivcraft
generalors—the use of engine oil as a
coolant instead of less-eflicient ram air.
Silicon reclifiers take the place of oil-
sensilive brushes, commutator and slip
rings . .. are completely unaffected by
150°C. engine oil, Result: a brushless
generator of less weight and size than
ordinary generalors.

Silicon devices can similarly help
you miniaturize—improve design and
performance. Silicon rectifiers have ex-
cellent stability . . . can operale con-
linnously at —65 1o 200°C, They’re up
to 99 efllicicni—reverse leakages arc
only a fraction of those of other semi-
conductors, Both transistors and recti-
frers of silicon can pack more capacity
inte less of your equipment space.

‘NEW BOOKLET ON DU PONT HYPERPURE SILICON
You'll find our new. illustrated hooklet ahout Hyperpure Silicon
helplu! and interesting—it «describes the manufaeture, properties
and uses of Du Pant [fyperpure Silicon. Just drop us a card for
your copy. L. L. du Pont de Nemours & Co. (Inc.). Silicon N-2496-
-3, Wilmington 98, Delaware.

CIRCLE 130 READERS SERVICE CARD

Note to device manufacturers:
You can produce high-quality silicon
transistors and rectifiers with Du Pont
Hyperpure Silicon now available in three
grades for maximum elfliciency and ease
of use...purity range of 3 to 11 atoms of
boron per billion ... available in 3 forms,
needles. densified. cut-rod. Technical in-
formation is available on crystal grow-
ing from Du Pont . .. pioneer producer of
semiconductor-grade silicon.

PIGMENTS DEPARTMENT

REG.U.§. PAT.OFF

BETTER THINGS FOR BETTER LIVING
...THROUGH CHEMISTRY

CIRCLE 310 READERS SERVICE CARD—>



Tap Switches

Ceramic insulated selector switches in many sizes
for AC use up to 100 amperes. Single or tandem.

ancesrary

FIMIIIM ERE R BN EULY SN
e e B . 3 B et & - , i

R T

e

VT Variable Transformers
Continuously adjustable auto-
transformers. Unique Ohmite
features for reliable service.

Relays

Compact relays in many
types. For AC or DC. Power-
handling and multiple cir-
cuit varieties.

e

Atsiavaas swiry e OHMITE

The main vltramodern Ohmite plant contains
170,000 square feet and is one of the largest
completely air conditioned plants in the Midwest.
Manufacturing areas, laboratories, warehousing, and
offices are housed in one efficiently integrated design,
thus keeping all phases of production under direct
control for service and quality.

Resistors

Vitreous enameled power resistors in
tremendous variety of types and sizes.




1_ L — R. F. Chokes

il ‘ ' 4 V T - \ B '1 Radio-frequency chokes in
"Q \ a ﬁ ! e many sizes for 3 to 520
J megacycle applications.

Single-layer wound.

e

“~
Precision Resisfo;\\
Encapsulated and other wire-wound close tolerance re-
sistors. Unique Ohmite Metal Film precision resistors.

Resistors EW CATALOG

Rheostats and Engineering Manual
Here it is . . . The new, complete Ohmite Catalog 58! Contains

qu Swi‘l'ches detailed information on Ohmite Resistors, Rheostats, Relays,
Tap Switches, Tantalum Capacitors, Variable Transformers, and

Re|a s R. F. Chokes. There are 190 pages of useful tables of ratings,

Y graphs, dimensional drawings, illustrations, and engineering data.

Catalog 58 is more than twice as large as the

Tantalum previous catalog. The wealth of information it -,

. contains will make it an authoritative reference / e
CGpOCItOI’S in the electrical and electronic industries, and a :

valuable addition to your technical files.

Variable

Write on compony letterhead for

T ra ns‘orm ers your personalized copy.
OHMITE MANUFACTURING COMPANY
Rc Fo ChOkes 3637 Howard Street, Skokie, llinois

| " o~
l OH ,,/Tunfulum Capacitors
. ~ . Sub-miniature wire-type in

several styles. Several sizes
of foil-type. High perform-
ance in minimum space.

v
" Rheostats

Complete range of vitreous-
enameled close control power
rheostat-potentiometers.
Single or tandem. Many
additional features.
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.o oA Bring Your Problems to the

TIMER CLINIC

7‘ T_‘%JTM [T T ‘

. feaenamst at the
,’-m.» % ;l, |.R.E. SHOW
T . BOOTH NUMBER

“@9"{3; 1307-1309

Whatever your timer engineering prob-

lem may be, you have everything to gain

Interval

ik - by submitting it to our timer specialists
Timers !
i

—and what better and more convenient
place to do it than at the I.LR.E. Show.

This year we will conduct a Timer En-

gineering Clinic for the duration of the

show and our entire staff of application
engineers will be on hand at all times to
analyze control problems and make rec-

ommendations.

In addition, we will have on display a

representative line of timers for most

applications as well as special units
developed for complex applications, in-
cluding a Punched Card Programmer

for multi-circuit control applications.

Engineers are invited to stop in and dis-

cuss the use of timing controls in their

projects.

-

A
3.’»

AFFILIATE—LINE ELECTRIC COMPANY

Timers that Control TIMER INDUSTRIAL TIMER CORPORATION

the Pulse Beat of Industry 1409 McCARTER HIGHWAY, NEWARK 4, N. J.
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VHF Transistors! .

Alp Cut-Off Frequency N ew f a m i |y 0 f M icro z Alloy
Tvase 1| :
 Diffused-base Transistors (MADT)*

\

@ Rise, Storage, Fall Time in Low mpsec Range
@ High Oscillator efficiency at 200 mcs

Zaill my T
AT @ Amplifier gains of 10 db at 200 mes
' Beta Linearity
or Current
' vs. Collect ' Here is a major breakthrough in the
‘I“"-l frequency barrier . . . a new family of field-
5 flow Micro Alloy Ditfused-base Transistors.
0 Philco MADT s exzend the range of high
NS DATA gain, high frequency amplifiers; high speec
T FAMI o computers; high gain, wideband amplifiers
My 33“'.';‘,’.'5; cluss/_l-_; and other critical high frequency circuitry.
b5% at 100 oscille;?{g(’)“}nac?p MADT’s are available to various volt-
Paes (min) | fier age and frequency specifications for desigm
SCi“at‘:fSto of high performance transistorized equip-
400 m ment through the entire VHF and part of
the UHF spectrum. These transistors

LY APPL‘CAT‘

D5% a(t 290) o

mcS min :

5 (18 max.);

3 switch typical & o e!:-“sffo max.). it : :
h-spee (12 max.); t¢ = ‘é u:)ﬁagé turnoff. range in f,,, from 250 mc to as high as
& museccl;rrent gain of 10 an v amplifier t0 1000 mc. MADT gains are typically 1)

5 =,7 g

circuit with 10 db at 950 mcs db at 200 mc and greater than 16 db at

500 mcs 200 mcs amphifier 100 mc. A low cost general purpose unit
to 100 mcs - is available which will deliver typically

_/m _ 18 db at 50 mc and 32 db at 10 mec.

Make Philco waur prime source of information
for high frequency transistor applications.
ngs up

e ti
== xAvyailable in voltage rd (widely known

{In JETEC TO-5 Case Write to Lansdale Tebe Company, Division of

Philco Corporufion, Lansdale, Pa., Dept. E-358

*Trademark Philco Corporua-ion for Micro Alloy Diffused-base Transistol

PHILCO. CORPORATION

LANSRALE TUBE COMPANY DIVISION
LANSDALE, PENNSYLVANIA




MISSILE QUALITY
RIVE )

Complete Line

Gear Trains Available
with Many Types

® Meet MIL-E-5272A / Dimensions from 15/16” to 2-3/8".

LOAD RUNNING | RUNNING
VOLTAGE -. | NO.PHASES | gpppp ~ | CAPACITOR | cjyppeNt | WATTS ouTPUT WEIGHT TYPE
! (A ) il b ok IS NUMBER

115 400 1 10,000 .05 .035 4.0 0.112 oz. in. 2.0 Oz, &0 10-A
at 6000 rpm 8104-02

10 115 400 1 11,000 None .085 7.5 .096 oz. in. 3.5 O1. 10-A
{Shaded Pole) at 7000 rpm 8101-01

n 115 400 1 12,000 0.1 .070 8.0 .08 oz. in. 4.0 Oz. T 11-A
Synch at 12,000 rpm 8110-01

0.10 oz. in.

n 115 300-1800 1 10,000 0.5 .060 8.0 at 9000 rpm 5.0 Ozx. g 11-A
(400 CPS) | (In Parallel) | (400 CPS) {400 CPS) {400 CPS) 8223-01

n 115 400 1 60 0.1 .070 8.0 12 oz. in. 7.75 Oz. 200:1 11-R
Synch at 60 rpm 9003-02

11 26 400 1 30 2.0 0.35 8.0 14.5 oz. in. 5.5 Oz. 195:1 11-R
Synch at 30 rpm 9052-01

15 115 400 1 6,000 0.3 0.138 15.6 0.14 oz. in. 8 Oz. 15-A
1 Synch at 6,000 rpm 8120-01

18 15 400 1 12,000 0.35 0.148 14.7 0.41 oz. in. 8 Oz. 18-A
Synch ~at12,000 rpm 8125-01

18 115 400 1 7600 0.6 0.45 4.5 2.45 oz. in. 24 Oz. o o 18-A
ot 6800 rpm 8126 01

18 115 60 1 8.5 1.0 0.175 17.5 30 oz. in. 20 Oz. 405:1 18-R
at 8 rpm 9302-01

18 15 60 1 6.0 1.0 0.177 17.8 40 oz. in. 20 Oz. 565:1 18-R
ot 5.75 rpm 9302-02

21 115 400 1 22,000 1.0 0.75 80.0 1 oz.in. 18.5 Oz. ¢ oo 21-A
at 20,000 rpm 814201

24 115 400 1 11,800 1.5 0.85 130.0 6.17 oz. in. 29 Oz. 24-A
at 10,800 rpm BEI_ 01

24 115 60 1 20,000 None 1.2 175 8.9 oz. in. 28 Ozx. 4 5 24-U
Required at 7,500 rpm 8826 02

24 115 400 1 78 4.0 1.65 175 1530 oz. in. 3 Lbs. 15281 24-R
at 72 rpm 9452;702

34 115 60 1 14,000 None 1.5 125 15 oz. in. 3:3/4 Lbs. s 34-U
Required at 4500 rpm 8901-02

34 115 60 1 1,780 3.75 0.45 50 12 oz. in. 4-3/41bs. e 34-A
at 1700 rpm 8044-01

¢ All motors are continuous duty except Type 24-U-8826-02.

¢ —55°C to +85°C operating temperature range.

e All motors can be modified to meet your precise specification.

e For faster service, detail requirements when requesting further information.

MANUFACTURING COMPANY
Your Rotating Equipment Specialist
Avionic Division

Racine, Wisconsin

Other products include servos, syn-
chros, motor-gear-trains, resolvers, DC

Burton Browne Advertising

motors, servo mechanism assemblies, EASTE"RN OFFICE WESTE"RN ?':F“':i
3 N 37 North Main Street 5333 South Sepulveda Bivd.
servo torque units, motor tachs, refer Hempstead, L.1., New York- Culver City, California
ence and tachometgr generators, actu- Phone: Jvanhoe 3-4653 Phones: EXmont 1-5742 ¢ TExas 0-1194
ators and motor driven blower and fan TWX Hempstead N.Y. 705 TWX S. Mon 7671
assemblies.

) . Interesting, varied work on designing transistor circuits and servo
Engineers For Advanced Projects: mechanisms. Contact Mr. Robert Burns, Personnel Manager,
in confidence.
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What goes on here?

E>SCO SYSTEM SPEEDS ANSWERS FOR @

It taok less than 10 months for Epsco to design, build, and install
a omplete Telemetry Data Reduction System that cuts processing
t.me for missile test data from months to hours at General Electric’s
rew multimillion dollar Processing Center.

The dramatic specifications and rapid delivery of this system
were made possible by Epsco’s “building block’ design concept. It
uilize= feld-proven Epsco modules, such as voltage-digital con-
verters, amplifiers, multiplexers, discriminators, and digital
recorders. These same “building blocks” may be arranged to pro-
v de cestom systems at stock prices for data logging computer process-
‘mg. quality control testing, laboratory analysis, and automatic
prcdnction control. Write for complete “systems” information.

Section of Epsco Telemetry Data
Reducticn System at G. E. Missile and Ordnance Systems Dept.,
Philadelphia. System pre-edits and prepares raw data for digital com-
puter analysis . . . at peak rates of more than 15,000 numerical words
per seccnd . . . with better than 0.1%, data resolution.

€pscox>

Epsce, [1zarporated, 588 C monweult
For s2-vice in the West: Epsco Service Corp. of Cahfomla, 1722 Wesfwood Bivd., Los Angeles 24,

ELECTRONICS engineering edition — March 14, 1958 CIRCLE 4 READERS SERVICE CARD
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EF86 6267

Exceptionally low hum,
low microphony and low
noise tube. Specially de-
signed for input stages of
high sensitivity in high
quality equipment.

ECC83 /12AX7

Double triode with especi-
ally good microphony
performance and high gain.
Used in equipments where
utmost versatility is re-
quired.

EL84 68Q5

Economical, high sensitivity
output pentode. Of mini-
ature all-glass construc-
tion on the noval base.
Two tubes in push-pull
can provide I7W output
for only 20V drive (grid-
to-grid).

6 sound investments

The Mullard range of audio tubes has won universal
acclaim among high fidelity sound experts: and it
is easy to understand why. Every single tube

in this range has been specially developed to meet

the exacting needs of sound reproduction.
Read the specifications left; see for yourself
what makes each tube such a sound investment.

EL34 6ca7

High sensitivity 25W
pentode. Two tubes in
ultralinear push-pull pro-
vide up to 40W output.
For public address work,
two tubes in push-pull
can supply up to 54W of

Supplies available from:

audio power. in the U.S.A, in Canada
International Electronics Rogers Majestic Electronics Limited,
ST ~ MM Corporation, Dept. 1C, 11-19 Brentcliffe Road,
i ' . Dept. E3, 81,Spring Street, N.Y. 12, Toronto 17,
New York; U.S.A. Ontario, Canada.
EZ81 6cA4

36

Compact full-wave recti=
fier of miniature all-glass
construction on noval base,
Provides up to about 350V
output at 150mA 'with
good regulation,

. ELEGTRONIC TUBES
GZ34 5ir4 used throughout the world

MULLARD OVERSEAS LTD., MULLARD HOUSE,
TORRINGTON PLACE, LONDON, ENGLAND.

Mullard is the Trade Mark of Mullard Limited and is registered in most of
the principal countries of the world.

Modern full-wave recti-
fier supplying up to 600V
at 160mA, or 450V at
250mA with good regula-
tion. Recommended for
the larger type of Hi-Fi

equipment. ()
[Mullard]
N
MEV 53A
CIRCLE 5 READERS SERVICE CARD CIRCLE 6 READERS SERVICE CARD-—»



ANTENNAS o ANTENNA SYSTEMS
TRANSMISSION LINES

Anprew CorpORATION offers a wealth
of engineering experience in the field
of super power RF transmission de-
vices. A broad line of standard equip-
ment is offered and aANDprew facilities
for the development and production
of special equipment are without
equal.

Available on a production basis is
antenna equipment in all of the new,
very large waveguide and transmis-
sion line sizes, including high power
coaxial limes designed with specially
shaped inner conductors and insula-
tors to substantially increase voltage
ratings.

Typical too, of this equipment are
patch panels such as the 9” line model

New
High Power

w?

shown above, used for occasional re-
arrangement of antenna and trans-
mitter connections.

For high speed circuit switching,
ANDREW has developed peak reli-
ability, non-contacting waveguide
switches such as the 21” model above.
Similar switches are also supplied
with transitions for use with coaxial
line.

Of definite advantage to you is the
completeness of the aNprREW line
which permits a systems approach
with integrated equipment for best
performance of the overall system.

Our newly expanded production
facilities assure prompt deliveries.

9'* TIANSMISSION LINE
WITE SINGLE BOLT FLANGE CLAMP

21'" ALUMINUM WAVEGUIDE
WITH BRANCHING SWITCH

We would welcome your inquiries
for product information and engineer-
ing assistance on:

Antennas * Feed Horns * Swiiches *
Patch Panels * Duplexers * Power
Dividers * Filters * Coaxial Line *
Waveguide * Transitions * Adaptors *
Bends * Hangers * Dehydrators

WRITE FOR BULLETIN

w L7 [ /4

CORPORATION
CHICAGO 19
Torcate

363 EAST 75TH STREET -
New York ¢ Boston » Los Angeles *



HOW ONE CONCEPT IN POTENTIOMETER
DESIGN SOLVES THREE BASIC PROBLEMS

SPACE-SAVING SIZE AND SHAPE

You can pack a lot of Bourns potentiometers into a
small space —12 in one square inch of panel area {or ] | g —T—'
17 TRIMPOT JR.* units!} Fit them into corners, between 1 | . 3
other components, flat against chassis or printed circuit I
boards. Mount them individually or in stacked assemblies. Ll

ADJUSTMENT STABILITY

Bourns potentiometers are self-locking (no lock nuts
required). Any adjustment remains stable. Shock,
. . . ' : S
vibration or acceleration can’t affect a setting.
Bourns potentiometers are helping thousands of
engineers make reliability a reality.

CIRCUIT BALANCING ACCURACY
df:,
Bourns potentiometers are 33 times as accurate as A ‘ ‘}
conventional single-turn rotary types—the screw- f/ N / ;
actuated mechanism provides 9000° of rotation / /’
instead of only 270°. Circuit balancing, calibration — \ \__r._\/ e V/

adjustments of all types are easier, faster, more N _:-/ > \ '

precise. And repeatability is assured. 9000° 270°

BOURINS

Laboratories, Inc.
P.O. Box 2112 « Riverside, California

*Trademark ORIGINATORS OF TRIMPOT®TRIMIT® AND POTENTIOMETER INSTRUMENTS
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HERE ARE ADJUSTMENT POTENTIOMETERS
TO MEET ALL YOUR REQUIREMENTS

high performance military potentiometers and rheostats

General Purpose Type

The original wirewound TRIMPOT®. Mode! 200
(terminals L, S or P—see drawings below).
105° C operation. 0.25 watt. Also available
as a rheostat, Model 201 TrimR® (terminal
L only).

‘Micro-Miniature Potentiometer

The TRIMPOT JR.* Model 222 is so small you
can fit 17 units in one square inch of panel
space. 175° C operation. One watt. Humidity
proof. {Terminals L or W).

High-Resistance Wirewound

Hi-R® TRIMPOT Model 207 (L}. Resistances to
250 K. 175° C operation. Two watts. Rheostat:
Hi-R TrimR Model! 208. (L}.

low-cost commercial adjustment potentiometer

High-Resistance Deposited
Carbon

An unusually significant achievement in mili-
tary quality potentiometers —infinite resolution
at 125°C operation. 0.25 watt. Uses the
RESISTON* element, a product of 3 years of
Bourns research. 20K to 1 megohm range.
TRIMPOT Model 215. (L, S or P}.

Dual Potentiometer

TWINPOT® Model 209 is two potentiometers
in one. {L). 105°C operation. 0.25 watt,

LR e )
High-Temperature Operation

175° C operation. One watt. TRIMPOT Model
260. (L, S or P). Available as a rheostat Model
261 (L).

Humidity Proof, 135°C Operation

TRIMPOT Model 236. (L, S or P). 0.8 watt. Also
availoble as a rheostat, Model 231, {L}.

TRIMIT® — an important new development for manufacturers of
computers, industrial controls, communications equipment and
high-quality test and measuring equipment. Provides 33 times the
adjustment accuracy of single-turn rotaries, occupies only a fraction
of the space, and has far greater stability of setting—at no additional
cost. Wirewound Models 271 (L}, 273 (S}, 275 (P).

Carbon Models 272 (L), 274 (S}, 276 (P).

military and commercial units available in these terminal types:

L =Leads, insulated, stranded

S =Solder lugs

P =Pins, printed circuit

[ B = o f

Write far detailed technical
information on Bourns
Potentiometers. Please specify
the model or type and mention
your opplication.

*Trademark

BLECTRONICS engineering edition — March 14, 1958
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Visit our booth ¥3716.3718 at the I. R. E. Show

BOURINS

Laboratories, Inc.
P.O. Box 2112 « Riverside, California

ORIGINATORS OF TRIMPOT® TRIM1T® AND POTENTIOMETER INSTRUMENTS

CIRCLE 8 READERS SERVICE CARD
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i v , From Electro Instruments
' comes the newest advance in
precision digital instrumentation—

GinN

Transistorized, plug-in
modules 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%

Plus auxiliary modules for building
complete automatic digital systems

Typical digital, missile electrical
checkout system using the new E-I
modular design. All E-I modules

are designed to fit standard 19" racks.

Now build precision DC DIGITAL VOLTMETERS AC-DC DIGITAL VOLTMETERS

digital voltmeters,
Specifications Model DVA-400 Modei DVA-500 Specifications Model DVA-410 Mode! DVA-510

digital chmmeters, Display 4 digits, polarity, 5 digits, polarity, oc Same as DVA-400  Same as DVA-500
decimal point decimal point

=% 0 Ac
digital ratiometers, Range .0001-999.9 volts 0.0001-999.99 volts Accuracy  0.1% or 2 digits  0.1% or 2 digits
.. Accuracy +1 digit +(0.01% and 1 digit) Frequency 30-10,000 cycles  30-10,000 cycles
or compIEte dlgltal! Automatic Polarity, ranging Polarity, ranging Response
_— . Features Range .0001-999.9 volts  0.0001-339.99 volts
missile electrical Controls Digits gain, manual Digits gain, manual Controls  Same as DVA-400, Same as DVA.500,
and automatic ranging, and automatic ranging, AC-DC AC-DC
checkout systems power on-off-standby ~ power on-off-standby Write for Bulletins 180.1, 180.2, 180.4

Write for Bulletins 180.1 and 180.2

from standard,
off-the-shelf modules.

CIRCLE 9 READERS SERVICE CARD March 14, 1958 — ELECTRONICS engineering edition



Modules never become obsolete— As needs change simply
regroup present modules or add new ones. Your system is
always up-to-date at minimum cost and engineering. Inter-
nal construction is also modularized for maintenance ease.

Fully transistorized circuitry — All transistor circuits on
encapsulated plug-in cards

* gives increased reliability

* reduces power consumption

* lowers heat dissipation

¢ permits miniaturized packages

* eliminates radio noise and line transients

MAXIMUM FLEXIBILITY

Many new advanced application features and specifica- 1. Upiversal 3%"X 19”x 12" chassis
tions—The result of thousands of applications and field with mounting hardware for any
experience from more than 2,500 digital instruments and rack.

systems. 2. Digital outputs may also drive

¢ Now you can “‘read through” superimposed ripple on DC
—and know its magnitude—by using the calibrated digits
gain control located on the front panel. Steps by 1, 2, 3,

storage matrices, go-no go com-
parators, and other auxiliary
modules.

4, 5, 10, 50 and 100 digits.

e Controlled ranging by switch position—“automatic;” “hold;’
“manual”’—enables operator to manually control range
position but still select automatic ranging in the same 4.
instrument.

e Power control for “on;” “off;’ and “stand by” positions.

» Wider dynamic range covering all voltages from 100 micro-
volts to 1,000 volts, resistance range from 10 milliohms to
10 megohms—in single instruments.

+ Input power frequencies from 50 to 400 cycles.
» New balance logic for faster down ranging.
¢ Automatic AC ranging from 30 to 10,000 cycles. i

 Controlled stepping switch drive increases switch life by
a factor of five—proved by actual tests.

® Meets many MIL specifications.

3. All contacts readily accessible at
rear panel on connectors.

With auxiliary plug-in modules, dig-
itized data is provided in printed
form, punched cards or tape with
no modification to basic measur-
ing instruments.

DIGITAL OHMMETERS AC RATIOMETERS DC RATIOMETERS

Specifications Model DOA-400 Model DOA-S00 Specifications Model DRA-480 Model DRA-490 Specifications Model DRC-400 Model DRC-500 Model DVC-400¢
Display 4 digits S diglts Display 5 digits 5 digits Display 4 digits 5 digits 4 digits, polarity
Range 00.01 ohms to 000.01 ohms to Ratio Range 0.0000-1.0999 0.0000-1.0999 Ratio Range®  .0000-.9999 ,00000-.99999 00.01-99.99 volts
) 10 megohms 10 megohms Accuracy® =42 digits -2 digits Accuracy 1 digit +(0.01% and L digit

2““’"‘“" Ranging Ranging Controls Digits gain, power Digits gain, power on- 1 digit)

eatures on-off-standby off-standby, reference Controls
Controls Digits gain, manuai_ Digits gain, manual selector

and automatic ranging, -and automatic ranging, External Reference 1 volt rms Choice of 3

power on-off-standby  power on-off-standby ot N ) A
For aceuracy apecifications sce Bulletin 180.3 Calibration at 400 cycles; 60 cycle models also available,
Write for Bulletin 180.9

Digits gain, Digits gain, Digits gain,
power on-off-  power on-off-  power on-off-
standby standby standby
External
Reference** 1to 10 volts 10 to 100 volts 100 volts
*Models DRA-400L and DRA-500L, 10% overscale
read out. For higher ratio ranges, see Bulletin 180.7,
tRecommended for computer applications.
**Internal reference supply optional; specify
DRA in place of DRC.
Write for Bulletins 180.1 and 180.7

Write for Bulletins 180.1, 180.3

ELEcRo
FInsTRUMENTS

INC.

Complete specifications are available

on all basic and auxiliary modules.

Wreite for your set of catalog sheets today.

3794 Rosecrans Avenue
San Diego, California
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GENERAL
SPECIFICATIONS

Size .1,79” iong (maximum)
1.063” in diameter (maximum)

Weight - .......3.0 ounces

Nominai
Operating Voitage . 26.5 volts

Contact Metal ......gold alloy

Contact Bounce ... .less than 250
miscroseconds

Temperature Rating
-+200°C

Shock o LY 3 . 55 g

Vibration 2,000 cps at 25 g




4 PDT relay to meet all requirements

of MIL-R-25018!

Don’t compromise with the Class C, Type II,
Grade 3 requirements 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 com-
pletely. Tt 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 pro-
vides consistently high insulation resistance. 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 shock resistance. This new UNION Relay
withstands shock greater than 55 g for 11 milli-
seconds—and continues to operate. In vibration

tests, it shows no contact chatter up to 2,000 cycles
atan acceleration of 25 g.

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

Contact reliability is enhanced, too, by the cer-
amic insulation which contains no volatile ma-
terial to contaminate contacts and by separate
hermetic sealing of the magnet coil.

New torsion-type rotary-armature suspension im-
proves resistance to thermal shock . . . increases
reliability over the entire temperature range . . .
and greatly extends the operating 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.

SEE OUR BOOTH NO. 2122-2124 AT IRE SHOW—NEW YORK CITY

“ UNION SWITCH & SIGNAL

DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY mmmwmssmm

2 COMPLETE FACTS [ mimimi

PITTSBURGH 18, PENNSYLVANIA

Union Switch & Signal, Dept. E-38
Div. of Westinghouse Air Brake Co.
Pittsburgh 18, Pennsylvania

) Description of your Digital and Alpha-Numerical Indicators for
data display.

| am interested in your products. Please send the following:

(] Catalog of other miniature dc and ac relays which you manu-

facture to MIL-R-25018, MIL-R-6106C, and MIL-R-5757C re- [0 Complete description of your new 4PDT relay which meets every

quirements. requirement of MIL-R-25018.
¥ 12T - S R I POSItiON . :imaabammate oo so ndosiins
Firm ..... SN R DL N DR g e T T S 3 L L R R
AdOresSS ... .vvueniiiinocanaontosnonsoanansaassas = R L eI
o3 1.4 R R State wwutbmia dh e BT L6 D e B

{J Also, put me on your technical mgailing list so I can keep abreast of other new electronic developments coming from Union Switch & Signal.
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CENTRIFUGAL BLOWERS—LOOSE SCROLL VANEAXIAL FANS
N;=30,000—70,000 Ng=50,000— 125,000

Engineered to NVQ _,
AP 0.75

Our Fans and Your Equipment
Become Smaller, Quieter and Cheaper

PROPELLER FANS
Ng=100,000—400,000

CENTRIFUGAL BLOWERS — TIGHT SCROLL RADIAL WHEEL BLOWERS | MULTISTAGE BLOWERS
N;=9,000 - 40,000 N;=4,000 — 20,000 N5=900 — 9,000

The wide range of ROTRON FAN types enables our Application En-
gineers to match accurately the SPECIFIC SPEED (Ns) of our air
movers with the LOAD-SPEED (Ls) characteristics of your equipment
for ultimate cooling efficiency. Send for CATALOG SHEET #20201-5.

ROTRON wanuracturing co. inc.

WOODSTOCK -‘N‘/ Y ORK
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A major resistor development for major
commercial and military equipment producers

S /ole 7 7e JO*

FIXED COMPOS5SITION

RESISTORS

Stackpole Coldite 704 Resistors substantially exceed MIL-R-11B and other

critical requirements . . . at regular resistor prices. Exclusive Stackpole
cold-mold processing assures truly outstanding performance in essential
characteristics such as load life and moisture resistance. They’re the easiest
resistors to solder . . . and you can get them either in reels or Strip-packs
for cost-saving automatic assembly. Prompt deliveries on small quantities
from leading electronic distributors too!

Electronic Components Division

STACKPOLE CARBON COMPANY, St. Marys, Pa.

TYPE RC-20
( V2 -watt)

TYPE RC-32
{1 watt)

SRR,
L& % &Y
v‘;.uli

Fi. B "'"

TYPE RC-42
(2 watts)

. » s i all standard values and tolerances

ELECTRONICS engineering edition — March 14, 1958 CIRCLE 13 READERS SERVICE CARD 45



AMP-lok

The new concept in

CIRCLE 14 READERS SERVICE CARD March 14, 1958 — ELECTRONICS engineering edition




multiple

We will feature the AMP Auto-
mated Shielded Wire Ferrule
at the L.R.E. Show. Visit our
Booth #2427-29

AMP-lok eliminates the necessity for supplemen-
tary mounting devices in through panel multiple
connector applications.

connecior design

... IT'S SELF-ANCHORING

AMP-lok obsoletes all it replaces because of the
following design features:

e contacts are identical . . . self-cleaning . . . recessed for
safety

e finger grip engagement and disengagement

o polarized to eliminate circuit error

e wide panel thickness accommodation — one simple mount-
ing hole required

e color-coding available

AMP-lokcan be used as a safe, free-hanging multiple con-
nector, also.

Additional literature and samples available on request.

AMP INCORPORATED

GENERAL OFFICES:
3339 Eisenhower Blvd., Harrisburg, Pa.

Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada, Ltd., Toronto,
Canada e« Aircraft-Marine Products (Great Britain) Ltd., London, England e
Societe AMP de France, Le Pre St. Gervais, Seine, France ¢ AMP — Holland
N. V. 's-Hertogenbosch, Holland

Distributor in Japan: Oriental Termina!l Products Co., Ltd,, Tokyo, Japan

>

)
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Design Shortcut for |
Holding Magnets |

Richard A. Scholten, Senior Design Engineer, The
Indiana Steel Products Company, describes a
fast design method that eliminates complex
math. Magnet dimensions are obtained

by a simple, three-step procedure using

basic performance data.

In this unique method for designing
holding magnets, all the hard work
is done with graphs. It requires
mathematics no more difficult than
cubing a number, then taking its
square root.

A comparison of configurations is
the key to the method. In most cases
any magnet design can be used to
predict the performance of any
other magnet of the same material
and geometric shape—regardless of
size,

Only three factors are needed for
design: desired pull, air gap and
geometric shape. If air gap and each
magnet dimension are multiplied by
the same factor K, the new system
will be geometrically similar and
the pull force will vary directly as
the area of the magnet pole face.

Material to be used must be con-
sidered first. For a discussion of
magnet material selection, see Ap-
plied Magnetics, October-December,
1957. Information on four of the 24
designs analyzed is shown here:
Design 5, using an Indox I ceramic
magnet; Design 10, using Indox V;
and Designs 13 and 20, using cast
Alnico V magnets. The four designs
are illustrated in Fig. 1,

; T R wad
= 12
2.5 , [
®| o M
- B - koos
'R 03

i I‘- L5~ o 0z

T
]
i
g = 1
I
X

T t

. N

o K

i k N :3,_;’_
1,600.—-

FIG. 1. Four of the basic designs for holding
magnets. From these designs other holding mag-
nets, geometrically similar but with any desired
pull force, can be derived. Magnetic material
is in black, steel in gray; all dimensions are in
inches. Design numbers correspond to those on
effectiveness curves and in Performance Table II.
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Effectiveness curves, Fig. 2, are
plotted in terms of pull effectiveness
E vs reach factor G/ VP (Table I).
A magnet with high pull effective-
ness has high pull for low magnetic
material weight W.

Pull effectiveness E (=PG/W)
remains constant between any two
geometrically similar magnetic sys-
tems because P is proportional to
the ratio factor K2 (face area), G is
proportional to factor K (length of
magnet) and PG is proportional to
volume or weight. This is significant
because P and G are known or spec-
ified for a new design, and a cal-
culation of W can be made from
PG/W.

Reach factor G/ VP measures G
for a specified pull. P is proportlonal
to area; therefore, VP, like G, is pro-
port10na1 to linear dimensions. Re-
sult is a constant reach-factor value
for all geometrically similar mag-
nets. Thus, the same curves — effec-
tiveness vs reach factor — can be
used for any magnets similar to the
four design examples, regardless of
size.

Zero-gap effectiveness E, has a
different value than for a magnet
with an air gap, because in this case
G is zero. %

TABLE I — Nomenclature

G Air gap, measured from closest point
of magnet assembly to armature, in.
P Pull, Ib.

W Weight of magnetic material in basic
design, 1b.

4.5 fla
40 X =
30 / N
25 \
€ 20 / @0 ) \
Z s h 4 \
(‘E) 1.5 — S(:\\\ .
10 ,// ©) N
S am NG
'\\
0.001 0002 0.005 0.01 002 0.05 0.I 02 05 1 2
S
VP
FIG. 2. EFFECTIVENESS CURVES
Indox | (non-oriented) — Design 5
Indox V (oriented) — Design 10

Alnico V (cast) — Designs 13 and 20

HOW TO USE THE METHOD

EXAMPLE: A holding magnet, air-gap type, is re-
quired 1o produce a 10-Ib pull ot 0.05-in. gap.
Reach factor G/V/P is 0.05/1/10=0.0158. In the
effectiveness curves shown, Design 10 has the high-
est effechveness at this reach factor, From the curve,
= 2.7. If this shape is adaptable to the appli
Ilon, the weight of magnet material required is
PG/2.7 = 10 x 0.05/2.7 = 0.185 Ib, Design 10 in
Performance Table uses 0.27 Ib of material, so each
linear dimension of Design 10 is multiplied by
K =V/0.185/0.27 = 0.88 to establish new magnet

dimensions.

TABLE -l —
Performance of Four Basic Holding-Magnet Designs
Magnetic Material S P Alnica v
Design Number 5 10 13 20
5 | Magnetic | Acmatwe |0.27 | 027 | 027 | 027
g | Material oo caimn [001 | 0.5 | 001 | 0.002
; Magnet Assy. Wt, 0.55 | 0.53 ~_ 0.72
0.00 77 20 19 60 ]’
0.002 46 - = = |
Pu" 0.005 39 — — 4
0.010 25 — 12.0 32
fur 0.02 120 17.6 9.7 22 ]
Air Gaps 0.04 6.0 14.5 7.2 12.0
0.08 20 1.0 5.2 6.0
Shuwn, |h- 0.15 - 7.5 31 24
03 - 3.2 L3 0.8
0.6 — 0.8 0.4 —

WORLD'S LARGEST MANUFACTURER
OF PERMANENT MAGNETS

THE INDIANA STEEL PRODUCTS COMPANY
VALPARAISO, INDIANA

CIRCLE 16 READERS SERVICE CARD

A complete reprint of “Short Cut
for Holding-Magnet Design’’ appears
in the October-December, 1957,
Applied Magnetics. The article cov-
ers the 24 basic designs of holding
magnets in all magnetic materials,
and discusses material selection con-
siderations in detail. Write for your
free copy . .. Dept. A-3.

INDIANA
PERMANENT

MAGNETS

CIRCLE 17 READERS SERVICE CARD—)»



YOUR
REFERENCE

GUIDE TO....

N | e mam a8
& [ { 4 | |

I J Sy l | J 3
o w7 I N i} y .
. B Y i g

GERMANIUM ¢ SILICON




Cpuijy G-E TRANSISTORS
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Many G-E Tube Distributors now have adequate inventories of G-I
transistors and rectifiers to give you immediate delivery on your orders. ¢
Check for yourself and see if his service facilities and prices don’t work
oul to your great advantage. For really fast delivery of transistors and

rectifiers. see your G-15 Tube Distributor first.

The man to know: your nearest G-E Semiconductor Products representative

Headquarters General idlectric Company General Lilectric Company General Electric Company
General Electric Company 2111 South Green Road 200 Main Avenue 1927 Oukton Street
1224 West Genesee Street  Cleveland 21, Ohio Clifton, New Jersey Skokie, Hlinois
Syracuse, New York Phone: EVergreen 2-0680 Phones: GRegory 3-6387 Phones: ORchard 5-7505
Phone: GRanite 6-4411 A. C. Qeinck New York—Wisconsin 7-4065  Chicago—I Rving 8-8668
A. Woolaver R. E. Berry
General Klectric Company []\ (;'3 V]gz'lllion X fl\ II\I,F”"OO”
1131 Westwood Blvd. D W rd Wicki R R l<‘~00|rl]'ey
General Electric Compuny Los Angeles. California S e Thickee - e audin
701 Washington Streel Phones: BRadshaw 2-7322
Newtonville 60, Mass. GRanite §-8312
Phone: DEcatur 2-7120 I't. W. Gebhardt, Jr.
1. 1. Van Poppelen. Jr. R. W. Olsen

GENERAL @ ELECTRIC

PRINTED IN U.S. A




RECTIFIERS for your ev

GREATER POWER - HIGHER TEMPERATURE RATINGS

INLI15 Series: Mor direct chassis mtd., or on fins. permitting for-

ward currents up to 1.5 amps. temperalure up to 170° € with de-

rating. Fxtremely low reverse current at max. junction tvmpurxllllre

IN2533 Series offers specilications designéd for applications requir-

ing forward current nup to L0 amp. temperature up to 150° C. such
— ’ as power supplies and magnetic ampliliers.

.-5»' v
} \‘t*, n

‘~?'frf?i |
4 ¥

4J2411 Stacks: Combine high temperature
operation (ap te 150° 1) with inercased ratings

- e - = : p— (up to 18 amps d-¢). Hundreds of stack com- il
Bt s i 04 Tl Gttt (ommessburee, ltnations lo meoLa vatiety ol circuit conditions. byl
The IN$10- OB Series is similar to the 1NS36 Series High eflicicncy plus excellent. regulation. 6211 m
but with extremely low reverse current. The INTIST ratings
Series provides less eapensive unils for lower tem- units. 8
peratnre requirements. No heat sink required. Ruatings
up to 160° € ambient.

Designed for individual cell applications in the 2 to 20 amyp.
range. fligh junetion temperature ratings, extremely low for-
\\.\rd voltage drop and thermal resistance. May be mounted
directly or electnically insulated from heat sink with miga- Mounted in standard eigh
washer mounting kit provided with each wnit. and 1JA 120 Series) or rec!

fug connections (LJA22] .
able in a large number of «
to six cells may be potted
vidual cell specilieati
l'rom free air r.niug

510, Il\l()‘h')hmll\ (\vell
1 i Stacks provide a
» hroad range of
I ' f %, power applications
"' with d-¢ outpuls up
o 100 amips.

.

IN31A8: Designed

USAFINGI

for high operating temp. (up to -
85° C) and low reverse cur =
rent. USAFINILS meets Air
Force Specification AARPRE
/1088 The IN368 type foa-
tures s very low reverse current "
il i1 Bl d-w e voll T LIA211 Stacks: The industry’s most widely
INOL Series: Alloyed Jonction used semiconductor rectifier. Hundreds of
type combining very low for ol thousands in use. May be arranged in 4
ward resistance “'”' hizh hack stacks up to 12 fins to produee aver 160 dif-
SIstithee “’ i v 'I"""' 100% ferent cirenit configurations. Small size. light
ieney  IN93 s the commer weight, excellent regulation. 4
cial version of the Go19 LS. Sy
Navy approved USN INOG rec fo
titier. INI51 Sevies and IN1538
are single and double-fin nnits,
respectively, For
curts
tion
ellicie
thon:
85° ¢

G-E rectifiers are designed to meet rigid military mechanical and environmental specifications.




ery need!

BASIC RATING CHART

Choose the performance range requircd for your purticular needs
from one of the most comprehensive line of rectifiers in the industry.
Complete specifications are available through your distributor or G-E
Semiconductor Products Dept. District Sales Office. Order by JETEC
or G-E Type No.

rea junction type. Operating temperature to 200° C. D-C out-

high as 85 amps per rectifying element. Lower cost. 4JA62 and
1ts are for applications which do not require the full current
of +JA60 line. Reverse polarities provided in 1JA61 and 1JA63
tack combinations offer d-¢ outputs up to 915 amnps.

t-pin tube base (4JA220
igular design with solder
d 4JA42] g(-ries). Avail-
ircuit configurations. One
in a single circuit. Indi-
termine ratings. Derating
~cessary . 4JA220-21 Series
J-21 Series utilizes 1 N536-
ASIC RATING CHART)

reneral purpose power supplies. control devices. blocking cir-

and many other applications. Extremely low power dissipa-
and forward voltage drop provide excellent regulation and
ney. Available in stacks up o 12 fins providing ratings in
ands of watts, depending on circuit design. with operation to
. Transient P1V's up to 600 voits per cell.

1N9| 100
ING2 200
ING3 300
USNIN9Y3 300
IN 100
IN 200
N 300
N 380
N2 95
1N 190
IN 380
I IN: 570
IN3IS 100
UUSAKFIN3IS 100
IN368 200
IN- 100
IN- 100
N 200
IN 200
IN 300
IN 300
N 100
IN 100
LN 500
1N 500
TN 600
IN. 600
IN? 50
1N 100
IN 200
N 300
IIN? 100
(e 500
N 600
IN 100
IN 200
N 300
IN 400
1IN 500
IN 600
INL1301 50
IN1302 100
IN1301 200
IN1306 300
INT 187 100
1IN 188 200
IN1189 300
IN1190 100
INTA91 500
IN1192 Hob
LTAGOA
1JAGOR
4JA600
HTARO
4JA604;
1JA6OTT
1JAGTA
tJAGIB
HAOIC
1JABLE
1JARLG
A6l H
JJAO2A
Jae2B
1JA62C
1JAG2D
1JA62F
1JA62(;
1JA62H
4JA62]
tJAG3A
1JA63R
1JA63C
WA63D
tIA63]
JA63G
HJAGIL
tJAG3]

same as
|IME {48
Sune
Sane as
sirme as
SAme a8

SUIMe s
same u4s
SAIme as
SAMe s
same as
5 P as
L as
sarme as

RECTIFIER CELLS

Max.
Ioc at T°C

Max.
Storage
Temp.
°C

Max.
| Cyele
(60 eps)
Surge

I50ma at
l(l”lll-l at
Toma at
75ma at

HO0ma at
500ma at
500ma at
500ma at
1000ma at
100ma at
100ma at
200ma at

100ma at
100ma at
100ma at

300ma at
500ma at
300ma at
500ma at
300ma at
H00ma at
300ma at
500ma at
300ma at
425ma at
300ma at
350ma at

500ma at
S0ma at
500ma at
500ma at
500ma at
425ma at

350ma at

at
at
at
at
at
at

P

tan;n

|
1
1
l.
|
1

1.5 at
at
at
at

bt

I
1)
I

\ ATiia

250ma at
250ma at
25(ma at
250ma at
250ma at
250ma at

TOA  at
TOA  at
TO0A  at
TOA at

TOA at b

TOA at

tJAGOA

100°
100°
100°
100°
100°
100°
Lon®
100°
100°
100°
100°
100°

100°
100°
100°
100°
100°
100°
100°

83°

852 5

ambh.
amb.
amb.
amb.

amb.
amby.
amb.
amb.

stud
stud
stud
stud
amb.
amb,
amb.

arb.
amb.
amh.
amb.
amb.
amb.
amb.
amb.
amb.
amb.
amb.
amb.

amb.
ambh.
amb.
amh.
amb.
amb.
amb.

stnd

O
xrn 5
85

85°
160°
160°
160°

© 00 00

S—tutotity
Dz ann

°

120°
120°
120°
120°
20°
120°

except

4JA600. except

HIA60C,
tJAOOF,
HIA60CE,

1JA60N. ex

40A  at
A0A ut
WA at
A at
40A  at
10A  at
HOA  at
40A  at

JAG2A,
A1JA62
4JA62C.

except

ept
npt
cept

120°
120°
120°
120°
120°
120°
120°
120°

eaeept
BB, except
except

HIA62D . except
HAG2E, except
4JAR2(:, except
1JAO2IL except
1JA62), except

stud
stud
stud
stud

amb.
amb.
amb.
amb.
amb.
amb.

stud
stud
stad
stud
stud
stud

reverse
reverse
reverse
reverse
reverse

reverse

stud
stud
stad
stud
stud
stud
stud
stud

reverse
reverse
reverse
reve
revers
reverse
reverse
reverse

T

J00A
J00A

15A
15A
15A

5A
I5A
15A

YO0A
H00A
S00A
900A
GO0A
9004

polarity
polarity
polarity
polarity
polarity
polarity

900A
GO0A
BOOA
GO0A
900A
Q0OA
GONA
900A

polarity
polarity
polarity
polarity

» polarity

polarity
polarity
polarity

RECTIFIER

630V
V

3360
630\
630\
810V
B0 N

6 amps. g

18 amps, at

B oamps.
LOO amps.

573 amps. at
130 amps, at

WLty L

STACKS

Max. Ioc at T°C (up to)

amh

amh,
amb.
sunb.
amb.

° amb.

-
©7070 000

R

200°
200°
200°
200°
200

200°

200°
200°
200°
200°
200°
200°
200°
200°
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ADVANCEMENTS

MEAN GREATER STABILITY — FASTER SWITCHING — MORE POWER

General Electrie’s new streamlined line of transistors offers
you both standard reliable transistors that you have used sue-
cessfully for years, and exeiting new deviees that are extending
the range of applications suitable for transistorization.

For multivibrators, pulse generators, flip-flops, ete., the
Unijunetion Transistor enables you to simplify cireuitry, and
in many cases reduce the number of transistors used by as
much as half.

I'or servo amplifiers, switches, DC to DC (or AC) converlers,
ete., G.Es Silicon Power Transistor’s power handling ability
allows you 1o design equipment never hefore practical.

IYor high frequency switching applications. the 2N304-
2N397’s extreme stability of hep and teo-luo simplily your
design problems and contribute to high cquipment reliability.

Whatcver vour application is, be sure to check vour G-
Semiconductor Products District Sales Manager first.

150 45 25 200 15 30.0 35 4 7 1 30
150 45 25 200 35 33.0 39 4 7 4 30 |
| 150 5 | 25 | 200 50 380 | 42 N A 30|
f’”. !i‘,),, |y . I'V:..,‘ 1 SAE 11;; VO “__L__-‘;‘\‘__,‘
350 45 50 200 0.56 0.9 5.6 23 12 1 60
350 55 50 200 0.56 0.7 7.5 24 12 1 60 |
350 45 50 200 0.62 0.8 5.6 2.6 12 | 1 60
| 30 ] 55 50 200 0.62 0.7 75 28 12 1 60 |
350 45 50 200 0.68 0.7 5.6 3.0 12 1 60
350 | 55 50 200 0.68 0.65 5 32 12 1 60
I 1y ] h o ATA N
85w 65 5A 150 16 400kc 4 20 65
85w 65 5A 150 12 400kc 25 50 65
85w 30 T 2A 150 30 400kc 6 il ) 20 30 |
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S EE N I Jotee s 1 10 | o w1 -16 1 -4
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] 10 | -10 | —250 100 30Min.[ 1000 | Lo 12 | -6 | —io
1 150 =12 | -125 85 30 Min. 6.0 = 126 1 ileh =6 R TR T G
1 150 —-12 —-125 85 60Min.| 110 | ‘( o e TR T 6B A N = 12
65 15 i) 85 70 9.0 3 5 15
5 | 30 5 85 30 9.0 | 15 2.5 50 Bkl 5,
65 15 20 85 70 9.0 o8 500ke 3 5 15
50 10 T (= 1000 1% ~ 60mc T R 257 7
05 15 20 85 40 8.0 30 155ke 21 3 1>
e | 15 | 20 85 72 9.0 | 21 | “135ke | 2. 1F 5 15
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| i -2 | =5 1 8 | 36 .o | 39 | w1 =16 =25
Ol S —~ 50 85 54 =i s R —16 [ =25 ]
s | =25 - — 50 | 8 | 1 [ 15 el T T =16 —25
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TRANSFORMERS INCORPORATED has consistently
designed and manufactured precision transformers
that solved the transformer problems of its

customers. How may we help YOU?

Because of advances in transformer design calculation methods and tech-

nique, Transformers, Incorporated can accurately establish the size and
weight of the required transformer from your performance specifications,
without the expensive and time consuming construction and testing of
prototypes. These same advances in transformer design engineering have
enabled Transformers, Incorporated to produce the smallest and lightest
precision transformers available. This is particularly important in this
era of miniaturization, peculiar space envelopes, and rigid weight re-
quirements.

Transformers, Incorporated designs and manufactures transformers with
a measured voltage ratio accuracy of up to five parts per million (0.0005%)
at room temperatures and under no-load condition, with comparable ac-
curacies at other temperatures and loads. These accuracies can be main-
tained in all production quantities from one to one thousand—or any other

quantity that you may require. The ability of Transformers, Incorporated
to maintain specified accuracies has been consistently proven by samples
submitted to the U. S. Bureau of Standards Testing Laboratory.

Each and every transformer is individually inspected and electrically tested,
and samples are subjected to the required environmental tests, to ensure
RELIABILITY thfe highest.degree of reliabiliFy. These methods far exceed the usual sam-
pling techniques of most quality control systems, and enable Transformers,
Incorporated to guarantee that every precision transformer will meet or

exceed customer specifications.

Relieve your engineering department of the arduous task of designing
precision transformers. Phone ENDICOTT, NEW YORK 8-3311, collect.
Ask for Tres Park. There’s no obligation.

Partial List of SATISFIED CUSTOMERNS : Balluantine Laboratories @ Bell Aircraft @ Boeing
Airplane Company e Curtiss-Wright @ Daystrom Instrument ¢ Dumont Laboratorics e Genoral
Eleetrie @ Hughes Aireraft @ IBM o Kollsman Instrument e Linl: Aviation @ Leeds & Northrup
Massachusetis Institute of Technology e Melpar, Inc. @ Norden-Ketay o Raytheon o Sperry-
Gyroscope @ Sylvania ... and others.

'RANSFORMERS, INCORPORATED

200 Stage Road, Vestal, N.Y,
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High Temperature MS “E”-type Connectors
Real “E” connectors—environmentally resistant MS
“E”-type construction with an operating tempera-
ture range from —103°F. to +400°F. and limited
operation to +500°F. Smaller even than ampHENOL
Stub E connectors, REALE’S feature unique Poke:
Home contacts with braze- or crimp-type termina-
tions that are wired outside the connector body
and poked home for assembly. By the use of resili-
ent silicone rubber inserts, full unitized rear grom-
met and cable clamp, face seals and shell peripheral
seals, an optimum “E” construction is achieved.

Ideal for high altitude applications under tem-
perature cycling, REALE connectors have excep-
tional current conductivity efficiency: 80% at 78°F.
and 64% at 500°F.

REALE’S can be truthfully described as the finest
MS-type connectors now available.

actual size

Smallest, Lightest MS “E” Connectors

STUBE connectors are the shortest, smallest, light-
est MS “E” connectors available. Fully conforming
to MIL-C-5015C environmental resistance require-
ments, STUBE’S are available in MS3100E, MS3101E,
MS3102E and MS3106E shell types; 50 standard MS
insert configurations will be available.

An outstanding feature of STUB E connectors,
aside from the significant space-saving, weight-
saving design, is the fully wunitized rear sealing
grommet assembly which provides easy—fast as-
sembly. Solder pockets of the silver-plated contacts
are pre-filled for instant, low cost soldering.

Y% actual size

_'REnss

See us in Booths 2321-2327
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First True Miniature “E”

MINNIE'S are the first miniature connectors to meet
fully the “E” performance requirements of MIL-
C-5015C. Available as 4 shell types in 4 construc-
tions in 5 shell sizes, MINNIE’S have a test voltage
rating of 1500 volts RMS when sealed with no de-
rating at elevated altitudes. Operating temperature
limits are —67°F. to +257°F.

MINNIE connectors have spring-loaded coupling
rings to provide a positive locking action and a
constant compensating force against the effects of
any possible face seal compression “set.” 5 stain-
less steel bayonet pins and slots are used. A uni-
tized rear grommet and cable clamp individually
seals and protects éach wire lead. The face seal
gasket has individual isolating contact barriers.

AMPHENOL ELECTRONICS CDODRPORATION

ELECTRONICS engineering edition — March 14, 1958

actual size

field serviceable

No Special Tools for Assembly!

Field serviceable Subminax connectors, for use
with RG-196/U Teflon cable, represent a new con-
cept in subminiature RF components. With all
parts kept to an absolute minimum, these new con-
nectors require no speciul assembly tools. By sim-
ple wrench-tightening, the improved cable clamp
firmly grips the smooth Teflon cable, providing
maximum cable retention strength. Two Teflon
insulators hold the center contact securely in place,
preventing possible axial float. Voltage rating is
500 volts peak.

50 ohm plugs, jacks, bulkhead jacks and right
angle plugs are available in screw-on and push-on
couplings; they mate with the 50 ohm types in the
standard Subminax line.

19ss | R E

CHICAGO 50, I{LLINOIS
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AQNINHARY

5 actual size

93 SERIES

Rack & Panel, Poke Home Contacts

AMPHENOL’s complete line of 93 Series Rack & Panel
connectors is being supplied for use in a produc-
tion missile. With 8 varieties of housing available
for each of 3 insert arrangements, 93 Series con-
nectors offer unusual application versatility—ver-
satility which is increased by the removable Poke
Home contacts. Wire termination is accomplished
by crimping.

Voltage rating is 500 volts D.C. at sea level; con-
tacts are size 20 and have a current rating of 7%
amps. Resilient fact seal gaskets are employed on
both male and female inserts to prevent circuit
interruption by moisture, dust, dirt or metallic
particles when the connectors are mated. Operating
temperature is 400°F., meeting the performance re-
quirement of MIL-C-8384,

IRE ...

Rack & Panel, Poke Home Contacts

94 Series Rack & Panel connectors with Poke Home
contacts have polarized impact extruded aluminum
shells. A complete line, the 94 Series includes 5
insert configurations in 3 shell sizes; captivated
contact coaxial connectors for RG-58/U cable are
in 2 inserts. AMPHENOL’s unique Poke Home contacts
in sizes 16 and 20 assure ease of assembly and allow
quick circuit changes.

Voltage rating is 600 volts RMS at sea level. Op-
erating temperature is +257°F. Hooded socket con-
tacts resist test prod damage per MIL-C-5015C;
contact solder pockets are recessed in the diallyl
phthalate dielectric to exclude the need of addi-
tional wire covering after contact assembly.

94 SERIES

COLISEUM < 2nd Floor * Booths 2321-2327
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Contact Letters on Glass!

AwmpHENOL production engineers have achieved a
remarkable first. Hermetically sealed MS-type re-
ceptacles with contact identification on the glass
insert are now available—and available only from
AMPHENoL. White lettering is provided on both the
front and back of the brown glass insert—all letters
are sharply cut and legible.

AMPHENOL’s Identoseals thus combine the advan-

tages of a single compression-sealed glass insert 1/10 actual size

with quick and easy identification of each contact
—they are labor-saving to use, both in initial as-
sembly and in circuit checkouts.

Id 1 i dard MS pl ith
JE S N s G i CUSTOM ENGINEERING

square flange, or in a flangeless shell.

AmpueNor Custom Engineering adapts
standard components or designs new coms-
ponents to special performance and applica-
tion requirements. By working. closely with
customer engineering personnel, AMPHENOL
can tailor electrical and mechanical charac-
teristics of a new design to an exact appli-
cation, with resulting tailor-made reliability.

The 1280 contact Programming Board
illustrated is an impressive example of
aMmpHENOL Custom Engineering. The per-
formance requirements in resistance to both
shock and vibration were so stringent that
no conventional programming board could
be used. Example: This Programming Board
withstands a shock of 30 G’s applied three
times along three perpendicular axes. Its
outstanding design is typical of the results
to be expected from ampHENOL Custom En-
gineering.

i9ss | RE

AMPHENOL ELECTRONICS CORPORATION « CHICAGO -50, fLLI'NOIS
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The Visicorder has charted the orbit of Sputnik 1

A Model 906 Honeywell Visicorder Oscillo-
graph wrote this record of the signals from
Sputnik I for the Department of Electrical Engi-
neering at the University of Illinois at Urbana.
The marginal notes are those of Edgar Hayden,
the research associate who took the record.
Interferometer-type antenna systems (2 dipole
clements Vg wave length above ground spaced sev-
eral wavelengths along a north-south baseline)

received the two signals for communications-
type radio receivers. The beat oscillators gen-
erated audio output signals, a semi-conductor
bridge curcuit rectified them, and the d-c output.
filtered by an R-C netrwork with a time constant
of about .003 seconds, was used to drive the
Visicorder galvanometers directly.

The Visicorder, teamed with the interferome-
ter antenna, quickly established a record of the
orbir of Sputnik I.

is a record of Sputnik |

H

4

oneywell

Heilaud Division,

CIRCLE 20 READERS SERVICE CARD

The HONEYWELL VISICORDER is the first high-
frequency, high-sensitivity direct recording oscil-
lograph. In laboratories and in the ficld every-
where, instantly-readable Visicorder records are
pointing the way to new advances in product
design, rocketry, computing, control, nucleonics
...in any field where high speed variables are
under study.

To record high frequency variables—and mon-
itor them as they are recorded—usc the Visi-
corder Oscillograph. Call your nearest Minne-
apolis Honeywell Industrial Sales Office for a
demonstration.

Reference Data: Write for Visicorder Bulletin
Minneapolis Honeywell Regulator Co.,

Industrial Products Group, Heiland Division
5200 E. Evans Ave., Denver 22, Colo.



THIS IS A CHALLENGE . . . AC, today, is counted among the leaders in the electronics industry, working full

speed to meet vital commitments for our armed forces . . . and for industry, too.
THIS IS A SOUND FUTURE . . . AC, like all General Motors, is soundly based and
increasing in size each year. Here is security and an opportunity to grow with a growing organization.
THIS MAY BE FOR YOU . . . Read over the product list
below. There are opportunities today with the engineering groups working on each cne of these items.
AC is now looking for experienced men who hold degrees in mechanical or electrical engineering. If you have
from 3 to 10 years’ technical experience in one of these fields, and the idea of working with AC’s Milwaukee
group appeals to you, write Mr. Cecil Sundeen, Supervisor of Techr)icol Employment, Dept. A, in care of AC ...

the Electronics Division of General Motors, 1925 E. Kenilworth, Milwaukee 1, Wisconsin.

& ...THE ELECTRONICS DIVISION OF GENERAL MOTORS
? Milwaukee 1, Wisconsin

Afterburner Fuel Controls ¢ Bombing Novigational Computers o Emergency Fuel Controls ¢ Gun-Bomb-Rocket Sights e Gyro-Accelerometers ¢ Gyroscopes
Inertial Guidance Systems e Manifold Air Pressure Regulators ¢ Speed Sensitive Switches o Speed Sensors e Three-Way Selector Valves ¢ Tarquemeters

56 March 14, 1958 — ELECTRONICS engineering edition



CAN YOU SPARE
THIS MUCH PANEL SPACE
FOR YOUR OSCILLOSCOPE

NEEDS?

Then you must see the

PANELSCOPE

s ‘Industry Proven”

AT THE IRE SHOW!
Booth #1902-1904

ﬂﬁ%
WATERNA‘ PRODUCLTS

Philadelphia 25, Pa. « GArfield 6-8600
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Pioneer in teleprinted
communications equipment °

58

f

=X ..
SR

Today’s courier sits at a Kleinschmidt keyboard

The lightweight portable Kleinschmidt teletypewriter is a one-man communication center,

transmitting and receiving printed communications at any location, under any conditions.

The mobility of our modern Army demands the receipt
of vital information instantly and accurately. There can
be nao delays, no uncertainty. Kleinschmidt teletype-
writers and related equipment, developed in coopera-
tion with the U.S. Army Signal Corps, speed tele-
printed communications between outpost and com-
mand control, provide both sender and recipient with

an identical original simultaneously. Looking ahead...
planning ahead . .. selting the pace for almost 60 years
has made the Kleinschmidt name synonymous with
development and progress in the teleprinted communi-
cations field. Now the engineering skill and research
facilities of Kleinschmidt Laboratories, Inc., are joined
with those of Smith-Corona Inc, forecasting boundless
new achievements in electronic communications for
business and industry.

., ;5» el S

-

KLEINSCHMIDT LABORATORIES, INC.

A subsidiary of Smith-Coronalnc * Deerfield, lllinois

CIRCLE 22 READERS SERVICE CARD
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UNIT PREAMPLIFIERS

in the new

SANBORN ‘““450’' SERIES

lwo more

Here are the newest of the recently introduced Sanborn “450” Series Unit
Preamplifiers —compact, lightweight, self-contained instruments for use with opti-
cal and tape rccorders, wide band ‘scopes, panel mcters, computers, etc. (For use
7 with high speed optical galvanometers at frequencies above 500 cps, requiring
larger current swings. a transistor output amplifier is built into the 450-1800A True
‘ Differential DC type and available as optional equipment on other 450’s.) As with
all 450 Unit Preamplifiers, 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 430 designation refers to unit packaging of Sanborn
350 Preamplifiers and Power Supplies in individual 450 cases. Loosening two
front pancl thumbscrews allows quick. simple interchangeability. Since all 450"
Preamps use the 350-500 Powet Supply (which remains in place at the rear of the
frame or case), new requircments necessitate only additional Preamplifier units,
permitting sizable savings in cquipment invesument.

The Model 450-1200 is a phasc-sensitive demodulator, whose DC output voltage
is proportional to the in-phasc (or 180° out-of-phase) component of an AC signal
=3 with respect to a reference. Precision measurement is realized by such character-
istics as negligible quadrature signal error, provision for floating signal and refcrence
inputs, front panel VTVAI for accurate calibration signals. The 450-1200 accepts
the outputs of resolvers,synchros.differential transformers and other transducers. The
450-1300A is a moderate gain, balanced input — balanced output DC amplifier. lts
input circuit performs cequally well with single-ended or balanced signals.

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

POWER SUPPLY

Model £50.1200 3ervo Monitor

{Deradulated Precmplifer
Mode! 450-1300A %
DC Coupling Preamplifier

B

ST

PREAMPLIFIER

~

MAJOR SPECIFICATIONS

MODEL 450-1200 SERVO MONITOR PREAMPLIFIER

Sensitivity: 5 mv lin phase) produces 1 volt ot output jack under maximum out-

put load conditioes
Input Impedance: Signal 100k
Reference 2.5k for 15 volts, 55k for 120 volts
Frequenty Response: 3db down at 207, of carrier frequency filter position
Carrier Frequency Filter: Selected by a switch (three positions)
Low 60 cycles
Med 400 cycles
Hi TO00 cycles (5000 cycles optional}
Reference Voltage: Internal selection accepts voltages from 15 to 120 volts
Quadrature Rejection: Ratio better than 100:1
Maximum permissible quadrature before averload indi-
cator lights is twice full scale {in phase)
Calibrate Voltage: 10 millivoits interna! (set by meter on panel)
Drift: Less than Q.19 of full scale per hour
Preamplifier Qutput Jack: = 3 volts avoilable into 2.2k minimum load resist-
oace. Qutput oppears across two cathodes ot
approximately ground potential
Rear inputs and averlood irdicator lights are included
Qutput Impedance: 1k
Overall Linearity: =147,
Power Requirements: 115 volts, 50-400 cycles, approximately 35 watts

See the new “1450°s” and other Sanborn equipment at
Booth 3601-3003 1. R. E. Show

ELECTRONICS engineering edition — March 14, 1958

MODEL 450.1300A DC COUPLING PREAMPLIFIER

Sensitivily: 50 mv produces 1 volt ot 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 voltsinto 2.2k minimum load resistance.
Qutput is bolonced and appears ocrass 2
cothodes at approx. ground potentiol

Qutput Impedance: 1k

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

Frequency Response: 0-20ke

Calibration: 100 millivolts internal

Linearity: =!4%

Rear inputs included

P 0 G S S S e 0 s s e e e s e e e e

SANBORN COMPANY

INDUSTRIAL DIVISION
175 WYMAN STREET, WALTHAM 54, MASS.

CIRCLE 23 READERS SERVICE CARD
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Critical testing at Westinghouse

conducted in 49 Ace shielded enclosures

The Westinghouse Electronics and Air Arm
Divisions, Friendship Airport, Baltimore,
Md. plants, have almost unbelievably high
r-f interference ambient caused by radar
transmitters, missiles, military planes, spot
welders, motors, powerful transmitters, and
other types of electric/electronic equipment.
Testing critical electronic equipment under
these adverse interference conditions is ex-
tremely difficult. The slightest outside inter-
ference would distort readings.

Westinghouse takes no chances. The flight
control fighter armament systems, missile
guidance systems, radar, and ship-board
transmitters under design and development
at the plant are completely shielded from
outside interference and from each other
by 49 Ace shielded enclosures.

See us at the IRE Show—Booth 1728.

The Ace patented RFI* and Cell-Type Designs
provide the high attenuation required for
satisfactory results at all frequencies. All
enclosures are designed and constructed to
insure permanent r-f leak-proof perform-
ance. Size-flexibility is another feature. The
modular construction of the panels and
doors permits rapid alteration of the size of
the enclosure. Small rooms can be joined
to make larger units or large enclosures can
be converted into smaller ones.

If you have a shielding problem—big or
small—in your plant, you’ll want to talk to
an Ace Engineer about an effective yet
economical solution. Be sure to write for
free catalog on standard Ace enclosures.

*Lindsay Structure

First and Finest in Shielded Enclosures
ACE ENGINEERING AND MACHINE CO., INC.

Tomlinson Road . Huntingdon Valley [ Pennsylvania

60 CIRCLE 24 READERS SERVICE CARD March 14, 1958 — ELECTRONICS engineering edition



12 POPULAR MODELS FROM OUR STOCK OF OVER A MILLION RELAYS

LATCH and RESET BQA

Guardian Electric

REVERSING
_ CONTACTOR

Struthers-Dunn m

Potter & Brumfield ‘é

Order from the
world’s most

complete stock ofece

Why order from several sources when you
can buy all your relays from us!

Save the cost of multiple purchase orders,
delivery dates and payments. Save confusion and
delay waiting for relays to be manufactured.
We have over a million latest models in stock.
Specify the contact arrangement and coil rating
you need..-No order is too small, nor too big.
All relays are new, inspected and
unconditionally guaranteed as represented.

ELECTRONICS engineering edition — March 14, 1958

g 4
Avtomatic Electric

TYPE 45

TYPE J

CERAMIC
KEYING }h

T i
& 3;35-?%3%5
Lo o
faseny
& S
K »5?‘ Leach
“l’(}j" Phillips Control ( Phil-tl.

DC CONTRACTOR

710 MINIATURE

TERADO @

Re|ags

FOR 24 HOUR DELIVERY
CALL WEST CHICAGO 1100

For our new bulletins
and latest catalog
Phone or Write

RELAY SALES, ¢

P. O. Box 186 A Route 64 at E.J. & E.R.R.  West Chicago, 1ll

CIRCLE 25 READERS SERVICE CARD 61



Sola tailors DC power supplies
to fit your mechanical requirements

Shown above are three of the many Constant Voltage
DC Power Supplies Sola has designed to special order.
From chassis for standard relay rack mounting, to base
plates of varying size and shape, Sola can provide you
compact, regulated DC supplies in the “ampere” range
designed to fit your mechanical requirements.

The unique combination of a Sola Constant Voltage
Transformer, a semi-conductor rectifier and high capa-
citance filter provides substantial quantities of power in

’

a relatively compact space. Another important feature
is the ability to handle large transient or “pulse” loads.

Sola DC supplies provide output regulation of --19
with line voltage variations as great as +159%,. These
units have no moving parts, require no mechanical ad-
justments or maintenance. For further information on
special DC power supplies designed to your electrical
and mechanical specifications, write to Sola Electric
Co., 4633 West 16th St., Chicago 50, Illinois,

See Sola Constant Volt-
iy (ge Power Supplies and
[ Transformers at the IRE
Show in New York. Sola

Booth, 2817-19.

CONSTANT VOLTAGE TRANSFORMERS ¢ LIGHTING TRANSFORMERS ¢ CONSTANT VOLTAGE DC POWER SUPPLIES

SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, llinois, Blshop 2-1414 e BRANCH OFFICES: Boston, Mass.; Cleveland, Ohio; Kansas City,

Mo.; Los Angeles, Calif.; New York, N. Y.; Philadelphia, Pa.; San Francisco, Calif.; New Haven, Conn.

® Representafives in Other Principal Cities

Sola Electric (Canada) Ltd., Toronto 14, Ontario: 24 Canmotor Ave., Clifford 1-1147

62 CIRCLE 26 READERS SERVICE CARD
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Sperry klystron tests OK
after missile explosion and
1%-mile plunge into sea

Proves accurate to 0.01% despite 100-g battering

Here is Exhibit A in the case for rugged
construction of Sperry klystron oscil-
lator tubes. This klystron was recovered
from the ocean floor off Florida where
it plunged after the deliberate destruc-
tion of a long-range missile in mid-air.
(The precision tube is an essential com-
ponent in the missile’s electronic guid-
ance system.)

Sperry engineers estimate the tube
withstood an explosive force more than
100 times gravity when the missile was
exploded 12 miles in the air. Then the
tube plummeted down to the ocean. It
smashed into the surface at several hun-
dred miles an hour. Hitting water at

this speed is like hitting solid concréte.

Yet the only effect of all this violent
punishment was a slight deformation of
the klystron’s heavy cooling fins. Tested
in the lab, the tube proved accurate
within 0.01% of its design frequency!

This is undoubtedly the severest test
of klystron ruggedness since Sperry
developed the first klystrons years ago.
But the precision tube proved more than
equal to its job—solid evidence that you
can count on superior performance
from every Sperry klystron. When your
design calls for tube ruggedness and
dependability, the first step is to write
our Electronic Tube Division.

Visit our booths 1416-1422 at 1958 Radio Engineering Show, March 24-27.

SPERR

ELECTRONIC TUBE DIVISION

GYROSCOPE COMAANY

Great Neck, New York

DIVISION OF SPERRY RAND CORPORATION

BROOKLYN + CLEVELAND « NEW ORLEANS

« LOS ANGELES »

SAN FRANCISCO « SEATTLE.

IN CANADA: SPERRY GYROSCOPE COMPANY OF CANADA, LTD., MONTREAL, QUEBEC.
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AEROCOM’'S 1046 H.F. TRANSMITTER . e

POWER + STABILITY

1000 WATTS WITH .003% STABILITY

Rugged, versatile general purpose H.F.
transmitter— Aerocom’s 1046 packs 1000 watts
of power and high .0039, stability under
normal operating conditions (0°to+50°C.).
Excellent for point-to-point or ground-to-
air communications.

Multi-channel operation on telegraph Al,
or telephone A3 with GM-8A modulator . ..
new Aerocom 1046 can be remotely controlled
with TMC-R at control position and uses only
one pair of telephone lines. In A3 operation,
the local dial control panel is located in
modulator cabinet.

Transmitter cabinet has 834 inch panel
space available for either local dial control
panel or frequency shift keyer.

Model 1046 0perateson 4 crystal-controlled
frequencies (plus 2 closely spaced frequen-
cies) in the band 2.0—24 Mcs. Operates on
one frequency at a time; channeling time
2 seconds. Operates into either balanced or
unbalanced loads. Operates in ambient -35°
t0+50° C. Power supply: nominal 220 volts,
50-60 cycles, single phase. '

Complete technical data on request

Now! Complete-package, 192 channel, H.F.,
75 pound airborne communications equipment
by Aer-O-Com! Write us today for details!

AER

3090 S.W. 37th AVENUE MIAMI 33, FLORIDA

w0
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MAKE RELIABLE CONNECTIONS FASTER, CHEAPER WITH

KELLER @W‘@ﬂﬁp TOOLS

air and electric tools for solderiess wrapped connections
SEE YOU AT THE L.R.E. SHOW



Fast, cconomical, solderless, metal-to-metal connec-

tions that resist vibration failure and corrosion. That's
the solderless wrapping method—proved superior by
billions of connections without a reject.

With a lightweight, fast-acting Keller “Wire-Wrap”

tool, you wrap up wiring jobs fast . . . and you get

these profit-building bencfits:

Greater production. You make permanent solderless
connections in 4 hurry. Three seconds total time re-
quired per connection. Actual connecting time 1 10
sccond.

Lower production costs. You eliminate the expense
of precise process control required by other methods.

Reduced labor costs. You make more connections
per operator, with less fatigue. You eliminate solder-
ing—no faulty connections that require expensive hand
repair work.

Higher quality. Mechanically strong connections
electrically stable—proved most reliable in industry.

HOW THE KELLER

ine-Wnap

TOOL WORKS

Wire insertion
and anchoring

Terminal
insertion

Wrapping Finished connection

KELLER (Q)wa)\ﬂp TOOLS —ADAPTABLE TO CIRCUITRY OF EVERY TYPE

Television chassis wiring with Keller
“Wire-Wrap” tools helps cut production
costs and simplifies quality control pro-
cesses. Only a periodic check of the con-
nection produced is required to insure
consistent quality.

Relay panels on oil burner stack controls
are wired with vertically mounted Keller
“Wire-Wrap” air tools faster and at less
cost than with soldering methods. Main-
tenance cost of tools like this is less than
that for soldering operations.

Switchboard panels of telephone dial-
ing system are interconnected with
electrical "Wire-Wrap" tool. In man-
ufacture of panel subassemblies, con-
nection of wires to relay terminals is
made with air-powered tools.



Large, gas-tight contact
areas. Just four turns of wire
produce a contact area
greater than the cross-sec-
tional area of wire. Surface
adhesion at contact areas
prevents damage from severe
temperature changes, humid-
ity, corrosive atmospheres
and vibration.

High-pressure, metal-to-
metal contact. After wrap-
ping, cold flow of copper
causes pressure in center of
contact area to drop from
100,000 psi. to about 29,000
psi. The metal then stabilizes
. . . pressur¢ remains con-
stant. Keller “Wire-Wrap”
tools produce a clean metal-
to-metal contact. As connec-
tion ages. it becomes me-
chanically stronger due to
solid state diffusion.

No embrittlement or stress
concentrations. Embrittle-
ment caused by change in
metallic structure is impos-
sible. No heat is used in mak-
ing solderless wrapped con-
nections. Elimination of
stress concentration where
wire joins terminal results in
superior vibration life.

Close terminal spacing. To-
day’s trend toward compact
electrical assemblies natu-
rally demands close spacing
of terminals. The small di-
ameter of the Keller “Wire-
Wrap” tool tip permits close
terminal spacing. In addi-
tion, a number of wires can
be connected to the same
terminal.

REQUEST FREE BULLETIN 14-1

T

FPED
5 WEN
o

wada

Here are 16 pages packed with
valuable data. The bulletin is
completely illustrated with dia-
grams and pictures. It includes a
comprehensive explanation of
the solderless wrapping method,
plus full details on terminal re-
quirements, and specifications on
Keller “Wire-Wrap” tools.

SELECT FROM THESE
STANDARD MODELS

for wire sizes 26-18 gauge

Model 14M1

air-powered with
straight handle.

Modeil 14L1

air-powered with

pistol-grip handle. /"
-

Model 14B1

electric-powered with
pistol-grip handla.

Model 14A-2S

air-powered with
straight handle.

Model 14A-2

air powered with
pistol-grip handle.

MANUAL TOOLS FOR SERVICEMEN

s i e .

Unwrapping tool for removing connections. Either
right- or left-hand rotation available.

.

Wrapping tool for use where power is not available.




FEEDING

ol b b ——

WRAPPING

The Keller @i’l@'@)‘ﬂp(@ Machine

for automatic component assembly

The Keller 14E-1 two-spindle component “Wire-
Wrap” machine attaches axial lead components. Com-
pletely automatic, it places and wraps up ro 2000
components an hour.

The machine handles leads from 24 through 20
gauge . . . terminal spacings from 15" to 6”. It can be
adapted for hand loading of components or autcmatic
feeding from reel packages or strip cartridges.

If you use resistors, diodes, capacitors, other similar
axial lead components or wire—find out about this
automatic technique. Write for Bulletin 14-71.

Printed in U.S.A

ENGINEERING FORESIGHT—PROVED ON THE JOB
IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING

GARDNER -DENYER

Gardner-Denver Company, Quincy, lllinois
in Canada: Gardner-Denver {Canadal, Ltd.,, 14 Curity Avenue, Toronto 16, Ontario

SEE YOU AT THE L.R.E. SHOW
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*Westinghouse Modified

EXCEED CLASS “F”'PERFORMANCE

AT A CLASS "B” PRICE

Silicone Varnish

87 2758

Life-(50% retention of Original Diefectric
Streagthl as 4 function of Operating
Temperahuyre-for Varnished Glass Cloth

180 200 220

TEMPERATURE °C

240

260

280

300
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with
Westinghouse Modified Silicone
Varnished Glass Cloth and Tape!

Like to upgrade your product at no extra
cost?

You can! Your equipment will operate
better, longer with an amazing new
Westinghouse insulation— Modified Sili-
cone-Resin-Treated Varnished Glass Cloth
and Tape, Grade TT-9278! “9278" with-
stands temperatures up to 177°C for ten
years! It’ll hold up even under conditions
of continuous overload!

That’s not all —Westinghouse TT-9278’s
oil and solvent resistance far surpasses that
of conventional Class “‘H’ materials.
Heated in oil or immersed in toluene for
48 hours, there’s no evidence of disintegra-
tion. This new Westinghouse insulation
approaches Class “H” Performance . . .
at a Class “B’’ price.

“TT-9278” is only one of a Leadership
Line of some 100 different Westinghouse
tape and sheet insulation materials, de-
signed to meet every Class “A,” “B.”
“F” or “H” electrical insulating need.

There’s a companion line of Benolite
varnishes, finishes and enamels, too  for
example, Modified Silicone Varnish
BT-2758, used in producing “9278.”” Why
not write for your free copy of the 8-page
Westinghouse Leadership Line Catalog?
Just fill out and mail the coupon below . ..
we’ll do the rest. J-06836

tNew AIRE classification established June 21st, 1957,
with a hotspot limit of 155°C.

you cAN BE SURE... IFITS

Westinghouse w

Fr———————————————————
: Westinghouse Electric Corporation 1-10-57
| Micarta Division, Trafford, Pa.

Please send me your Leadership Line Catalog
| on Westinghouse insulation, tapes, varnishes,
| finishes and enamels, B-7206.

: NAME =
| miTe

|

| COMPANY

I ADDRESS .
| ciTy — ZONE—STATE— —
|
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I-S SPRINGS of heryllivm copper can help you

IMPROVE YOUR PRODUCT'S QUALITY, REDUCE YOUR COST, INCREASE YOUR PRODUCTION

Instrument Specialties Company specializes in the realize the fullest performance potential from the
design and custom manufacture of age-hardened superior spring materials around which I-S serv.
alloy springs. With our specially developed pro- ice to designers and manufacturers has been de-
cesses and machines, our engineers are able to veloped.

STRIP SPRINGS

Fabricated from beryllium copper.

Easily handled, readily broken apart by hand or used
in automatic or semi-automatic assembling devices
and contact riveting machines.

Individual pieces may be bhroken off without trace of
burr.

Eliminate sorting, untangling and handling of loose
pieces.

Springs may be produced in strips to various shapes;
formed angles may e held within plus or minus one
degree.

Heat treated in multiple fixtures to insure uniformity,
close tolerances.and elimination of variations. in
spring-back.

BLAAMARNAARATG - ﬁl{‘ﬁ = COIL SPRINGS

Made from laboratory tested beryllium copper wire.

Bl Special coiling and heat treating equipment insures
'!‘r N h 100% uniformity.
; v A Guaranteed rigid tolerances held on diameter and load
tests at specified deflection.
These factors combine to assure increased service life

ma  BAAAYWYYYY through higher endurance strength — make products

perform more consistently by eliminating drift. set or

: fatigue. Furthermore, they eliminate expensive hand
«MAN‘UVV\MANWVV\YWY‘& adjustment and reduce inspection costs of finished

product.

PRODUCTION

AT THE
I.RE. SHOIV!
Visit Booth 4321

New York Coliscum
March 24th thru 27th

HIGH FREQUENCY SPECIALTIES

We are equipped to supply standard mating parts for
use with 2C-39, 2C-40, 2C-43 and 3C-37 tubes, or
custom made parts in related fields.

Grounding strips and contact fingers can be supplied
in standard or special contours.

“Flea” contacts for co-planer type subminiature tubes
and transistors.

FOR
LOW
ACTIVITY

SHORT-RUN SERVICE

For those who need quick delivery of parts in pilot
quantities or require a low-cost proving ground for
spring designs. I-S methods eliminate expensive tool-
ing. Laboratory controlled, precision produced — yet
at lower cost than is possible with permanent, high-
activity tools.

We are equipped to handle conventional beryllium
copper stampings and screw machine products in short
runs or in high production.

- PROCESSED

A COMPLETE ENGINEERING AND
SAMPLE SERVICE

is i si , let

'NSTRUMENT SPECIALT'ES co., lNc. ‘\}S'h:os:)u;ozro;‘i:vcvl fsnglfnggtfig?rﬁg?

o s.

ilities, short set-up
{ sample lots and

copper may be d_esngne
258 Bergen Bovlevard Little Falis, New Jersey Ample stock, flexible fac
time speed production ©

Telephone: Clifford 6-3500 tnal orders.
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DESIGNED TO MEET MIL-E-1

- Auvromarrc silicon rectifiers

WRITE TODAY FOR
ENGINEERING
“SPEC ' SHEETS

FOR ANY TYPE,

See us at our BOOTHS
#2211 -2213 -2215-
2217 at the I. R. E.
Show

The reliability demanded by the rigid
electrical, mechanical and environmental
specifications of MIL-E-1 is now assured with
Avutomatic s JAN TYPE silicon rectifiers . . .
offered in production quantities at prices
reflecting volume output.

Automatic offers, in addition to these
JAN types, a complete line of Silicon
Rectifiers for industry . . . including mag-
netic amplifiers, power supply, high
voltage, germanium replacement and
general purpose types.

MASS PRODUCERS OF
ELECTRONIC COMPONENTS

AUTOMATIC MANUFACTURING

DIVISION OF GENERAL INSTRUMENT CORPORATION
65 GOUVERNEUR ST.

NEWARK 4, N. J.




AF-
VHF

Ceramie Tubes

201404
2C39B
2C39WA
3CX100A5
3CPN19AS
4CX300A

4CX2508
4CX250K
4Cx250M
4CX10004
4CX5000A
X629

X635
X656
X685C
X693
X694

EIMAC FIRST

Covering the spectrum I
with reliable ceramic g_upes,-f'

Aot

UK

Ceramlc Tubes

e
-

i

- 2C398

2C39WA
3CX100AS
3CPN10AS

-~ 3K2500LX
3K250086

=

3K3000L0
3K50,000LA

- 3K50,000LF

-

3650000l

3EM2500LT

- 3EM3C00LA
~ 3#M50,000PA -

e
i




From audio into super high frequencies, Eimac covers the
RF spectrum with modern ceramic tubes. This incomparable
ceramic electron tube family — more than one-third of the
Eimac line — includes reflex and amplifier klystrons, nega-
tive grid tubes, rectifiers, pulse modulators, and receiving
tubes. The tubes illustrated are typical of more than 40
Eimac ceramic tube types that are being selected by leading
equipment manufacturers for use in all types of applications
— from tropo-scatter to industrial heating, from single side-
band to pulse.

The advantages of reliable Eimac ceramic tubes include:
resistance to damage by impact, vibration, and heat; small-
er size; and better processing techniques.

Do it yourself — subject an operating Eimac ceramic tube
to impact at ourunique display, booths 2409-24172, during
the New York IRE Show, March 24-27.

EITEL-MCCULLOUGH, iNC.

S A N B R U N O C A LI FORNDNIA

Ecmac Penot with ceramic tubes that can take it

4CX300A EKS0.000LQ : i 1K125CA 1K20KA

4CX2508 X576 - ' .

P | 1K125CB
4CX250K X597 Tt 1K;§;g iggg
4CX250M X626 - ’ : ;& 1K20XK X686
4K50,000L.Q %685C 1K20XD

4KM50,000S6 1693 " Ceramic Tubes
4KM170.000LA




DSM-180

High Level 90 channe! x 10 sweeps
per second, 900 samples per second,
IRIG Standard, 28 voit DC drive motor,
governor controlled (other units of
this series available at 45 x 20 and
with 400 cycle, 115 volt drive motors).

FSS-2 r
High Level 30 channel x 30 sweeps
per second, 900 samples per second,
IRIG Standard, 28 volt DC drive
motor, governor controlled..

For Your Pulse Width Systems

Available Directly From The

——ASCOP

ELECTRO-MECHANICAL DIVISION

FORMERLY SWITCH DIVISION

Only at ASCOP can you order multiplexing switches with the
high levels of precision and reliability so important to the
accuracy of your pulse width systems.

When you order from ASCOP, you are buying from the
largest producer of PW Multiplexers. ASCOP has over 10
years of experience in building high-speed sampling instru-
ments that have been tested and field-proven in thousands of
the most advanced military and industrial applications.

In ASCOP’s extensive facilities all switches undergo the
most severe environmental tests to assure long service-free
life and the widest margins of dependable operation. ASCOP
has a large line of standard switches and also will build com-
ponents to your individual specifications. Order directly from
the ASCOP Electro-Mechanical Division or write for literature.

ASCOP also designs and builds complete Pulse Width Systems

HIGH LEVEL SAMPLING SWITCHES ¢ LOW LEVEL SAMPLING SWITCHES e
DISPLAY COMPONENTS . CONTROL EQUIPMENT . COMPARATORS
SENSING SYSTEM ELEMENTS e FUNCTION GENERATORS o TELEMETERING
MULTIPLEXERS AND CALIBRATORS ¢ DRIFT COMPENSATORS o THERMO-
COUPLE SAMPLERS ¢ MECHANICAL OSCILLATORS

% scop ELECTRO-MECHANICAL DIVISION

APPLIED SCIENCE CORPORATION OF PRINCETON

~«—CIRCLE 34 READERS SERVICE CARD

CIRCLE 35 READERS SERVICE CARD

GENERAL OFFICES: PRINCETON, NEW JERSEY

EASTERN AND CENTRAL DISTRICT OFFICES: P. O. Box 44, Princeton, New Jersey SOUTHEASTERN DISTRICT OFFICE: 1 N. Atlantic Ave., Cocoa Beach, Florida
WEST COAST OFFICE AND PLANT: 15551 Cabrito Road, Van Nuys, California SOUTHWESTERN DISTRICT OFFICE: 4918 Greenville Ave., Dallas, Texas

CIRCLE 36 READERS SERVICE CARD —»



Expandec plant facilities assure fast service

on famous-for-quality Chester wires and cables

The pew ultra-modern Chester Cable Corporation plant is now in
full production on super-rugged extra-pliable Plasticote and Plasti-
cord wires and cables. These longer-lasting Chester conductors,
plus nylon coated and teflon wrapped wires are available in standard
types to meet every wiring requirement. When specifications in-
dicate the use of custom constructions, they can be produced to
your special design. The Chester engineering staff, and research
facilities, are available to help solve unusual wiring problems.

Pioneer Producers of Plastic Insulated Wires and Cables since 1940

CHESTER &
CABLE CORP.

A Subsidiary of Miami Copper Company
40 HILL STREET, CHESTER, N. Y.

Jress...

A complete line
of quality wires and
cables including —

AIRSAC TV LEAD-IN WIRE
APPLIANCE WIRE
ANNUNCIATOR WIRE
ANNUNCIATOR CABLE.
ANTENNA LOOP WIRE
BRAIDED WIRE
COAXIAL CABLE
CUSTOM CABLE
CONSTRUCTIONS
FLAME RETARDANT
HIGH VOLTAGE WIRE
FLEXIBLE BELL CORDAGE
HIGH FREQUENCY
TEST LEAD
-

HIGH FREQUENCY
LEAD WIRE

INTERCOM, CONTROL
AND AUDIO CABLE
MICROPHONE CABLE
MIL HOOK-UP WIRE
MINIATURE WIRE
AND CABLE
MULTIPLE CONDUCTOR
CABLE

NYLON COATED WIRE
OVERBRAIDS

“PARALLEAD” TV
LEAD-IN WIRES
PHONOGRAPH
PICK-UP CABLE
PHOTOELECTRIC CELL

ROTOR CABLE  CABLE
RVC-300 APPARATUS WIRE
SHIELDED CABLE
TEFLON® LEAD WIRE
TELEPHONE BRIDLE WIRE
TELEPHONE CABLE
TELEPHONE INSIDE WIRE.

SEE US AT THE SHOW!

Booth 4428—I.R.E. Convention
New York Coliseum, March 24th-27th




from . . . everything you need for

complete, integrated

Amplifier...vibration exciter...specialized matched controls

Engineered to satisfy existing test specifications

... With performance capability for the future

MB T888 AMPLIFIER being checked after assembly =t the ¥3 Plant.
It provices broad frequency rarge and high power with ex remely low
distortion. Quality construction assures retiability and lomg Life. Ad-
vanced design affords simplified operation.

% .« . largest manufacturer of complete systems for vibration testing

72 CIRCLE 37 READERS SERVICE CARD March 14, 1958 — ELECTRONICS engineering edition



vibration test systems

MB MODEL ClovB
EXCITER rated for fe-
quencies up to 6000 ¢3s.
Works in environmen-
tal test chambers, cam-
bining vibration with
altitude and tempera-
ture testing.

IBRATION Lesting grows more discriminating. First, sinus-

oidal testing; and now random and complex motions.
Whatever your program, look to MB to keep you ahead. As
the world’s largest producer in its field, MB provides com-
plete systems for advanced techniques.

Basically, what you’re really buying is the motion at the
shaker table. And nobody knows the requirements of the
shaker better than its maker. MB builds equipment around
the operational needs, thereby assuring optimum performance
from system as whole, and from shaker specifically.

MANY AMPLIFIERS IN SERVICE
MB has built over 850 electronic amplifiers for vibration test
systems since 1945. More than 275 are 3 KW and larger. In
advancing the science of complex motion testing, MB builds
the required electronic gear with similar advanced thinking
. .. to make it easier to use, and fit for future needs.

SOME FEATURES

MB amplifiers feature automatic operation. Push a button to
start. No need to fuss with filament and plate voltages. Am-
plifier can be remotely located to cut down noise and heat
and save floor space at test location. Control console facili-
tates automatic or manual sine wave testing. The compensa-
tion console equips system for rapid setup and high fidelity
complex motion work.

The largest field service organization of vibration specialists
are on call nationwide to users of MB test systems. They
provide technically qualified service on the whole system.

Be sure fo visit the MB booth, spaces 17-23 and 17-25
at the IRE Show in the New York Coliseum

MB manufacturing company

A DIVISION OF TEXTRON INC.

ELECTRONICS engineering edition — March 14, 1958

MODEL TEMC CONTROL CONSOLE offers
optimum control reliability. It is the only
true servomechanism in the vibration test-
ing field that integrates the error and re-
duces it essentially to zero.

MODEL T88 COMPLEX MOTION CONSOLE
equips system for duplicating ‘“‘noise’” or
random motion. Uniquely, it contains peak

notch equalizer . .

. which is an analog

computer for giving exact inverse of the
resonant response from specimen on. the

exciter.

TYPICAL PERFORMANCE Of SYSTEMS

Amplifier

Exciter

Sine Force

Random Force

Modet Model pounds pounds

T444 ciovse 1750 peak 850 rms
1666 C25H 3500 peak 2500 mms
T888 C25HB 5000 peak 3500 rms

CIRCLE 38 READERS SERVICE CARD

SEND FOR COMPLETE DATA

1075 STATE STREET
NEW HAVEN 11, CONN.
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AMERAC’S PRECISION MICROWAVE PRODUCTS

MICROWAVE CAVITIES

Amerac, Incorporated manufactures a comprehensive line of
co-axial line cavities, utilizing various standard tubes, for
numerous microwave applications including aircraft, guided
missile and beacon work.

FEATURES

These cavities have such features as — single control tuning,
fixed feedback, rugged anti-backlash tuning mechanism, accu-
rate Root counter (optional), adjustable type “N” or “BNC”
50-ohm inductive loop coupling, convenient tube receptacle for
quick replacement, long-duration R.F. output stability, operates
on inexpensive power supply.

#198-A MICROWAVE CAVITY

#193
B “BEACON'" CAVITY
SPECIFICATIONS

Model Frequency Range Type Cavity Mode Tube Type
192-A 2400—4000 MC Pulse 3% 2C36
192-AB 750—2000 MC Pulse Va 2C36
192-B 750—2000 MC CcwW Va 2C36
193-A 2400—4000 MC Pulse % 2C36
194 2300—3300 MC cw % 2C398
194-A 2300—3300 MC Pulse Ys 2C398
195 2000—3100 MC cw Y% 6442
195-A 2000—3100 MC Pulse Y 6442
191-A 2400—3400 MC Pulse % Pencil Triode
198-A 800—2050 MC Ccw Va 6BM6
198-A 2050—4200 MC cw Y 6BL6
198-A 800—2050 MC Pulse Va 5837
198-A 2050—4200 MC Pulse Ya 5836

FOR EXTREME ENVIRONMENTAL CONDITIONS

Engineered to operate under extreme conditions of shock,
vibration, temperature and humidity, these cavities have been de-
signed to withstand 2000 cycles at 15 G. 200 MC tuning range.

L #501 MICROWAVE CAVITY

SPECIFICATIONS
Model Frequency Range Type Cavity Mode Tube Type
#500 2000—3100 MC Ccw Y% GL-6442
#501 2000—3100 MC Pulse Y% GL-6442
#502 3100-~3550 MC cw % GL-6442
#503 3100—~3550 MC Pulse Y GL-6442
4508 3800-—4500 MC cw Y% Z-1910
#509 3800—4500 MC Pulse % GL-6442

CO-AXIAL LINE WAVEMETERS

FOR LABORATORY USE, Amerac,
Incorporated manufactures a
precision wavemeter that is
handsomely finished with
golden anodized aluminum
panel and hand-rubbed walnut
cabinet. The panel is sloped for
easy observation.

These models feature high accu-
racy of measurement (+.029%),
high frequency stability (10°C
to 40°C), extreme mechanical
stability, ease of operation, rug-
ged components and tri-plated
surfaces.

GENERAL SPECIFICATIONS

Type “N” constant impedance input connector. BNC or
UHF co-axial fitting for external video connection. Power
handling capability: absorption — .5mw to 1 watt; transmission
— Imw to 1 watt. Peak power: up to 25 watts (transmission).

INDIVIDUAL SPECIFICATIONS
Model Frequency Range Loaded Q Width Depth Height Net Weight

#229 “'S" BAND WAVEMETER

#228%  900—2400 MC 1000 15" 9%” 7%” 13V lbs,
#229  2300—4500 MC 1500 8" 6" 5" 4% Ibs.
#230  3500—6000 MC 1500 8"  6h" 5" 4% lbs.

*Model 228 has a direct-reading frequency control dial.

FOR FIELD USE, Amerac, Incor-
porated manufactures two co-
axial line wavemeters covering
the “S” band, the Model 131
(Amerac’s version of the popu-
lar military model TS-117) and
the inexpensive, C&D Wave-
meter Model 232.

<

Both models feature a rugged
metal case, finished in gray,
baked enamel; highly sensitive
indication of resonance; rugged
components; precision cavity
assembly and anti-backlash de-
vice, for high accuracy.

#232“C & D” WAVEMETER

GENERAL SPECIFICATIONS

Input connections are two type “N” jacks. R.F. detector is a
type IN2IB silicon diode. They have a ruggedized 50 micro-
ampere indicating instrument for abusive field work and all
silver-plated parts are Rhodium flashed to minimize corrosion.

INDIVIDUAL SPECIFICATIONS
Model Frequency Range Loaded Q Length Depth Width Net Weight

#131 2400—3400 MC 1000 6" 3" 5%" 3V ibs.
#232 1800—3800 MC 1000 8" 2%7 7%” 2V lbs.

Amer-Dial

For multi-turn devices. Direct reading to
1/100th of a turn. Accurate to part in
10,000. Readings up to 9999 with up to
100 turns. Unobstructed knurled dial.

i
1
1
1
[ ]
[ ]
1
1
1
[ ]
: Regular and illuminated.
[ ]

merac, INCORPORATED
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3

SYNCHRONOUS
MOTOR COMMUTATOR

COAXIAL CABLE SPLICER

ELECTRIC MOTOR

PLUG-IN COIL BOBBIN TERMINAL ADAPTER

&4

ELECTRIC MOTOR
THERMOSTAT HOUSING

CONNECTOR PLUG

I” s'i

TERMINAL COIL SUPPORT

AIRCRAFT BRAKE
SHOE HEATY BARRIER

TERMINAL CAP TERMINAL STRIPS

X

E

RADAR WINDOW ELECTRONIC TUBE SOCKET

TRANSFORMER RATIO SELECTOR

LINE SHAFT HEAT BARRIER

g

WAVE GUIDE INSULATOR

HEAT DAM ON JET
ENGINE AFTERBURNER

Thermal or Electrical Insulation at 800 F . . . with
DOW CORNING SILICONE MOLDING COMPOUNDS

Parts made from Dow Corning silicone
molding compounds are light, strong, and
heat-resistant. Theyv have excellent dielec-
tric properties and low heat conductivity . ..
will reduce transferred temperatures from
1500 F to lower than 500 F in less than
one inch of wall thickness. Dow Corning
silicone molding compounds withstand con-
tinuous operation at 600 F and even short
exposure to 1500 F. They are readily molded
on conventional equipment.

Typical Properties of a
Dow Corning Silicone Molding Compound*

Dielectric constant
(@ 1 megacycle dry 3.2 wet 3.6
Dissipation factor

@ 1 megacycle dry 0.005 wet 0.05

Flexural strength, psi 12,000
Tensile strength, psi 4,500
Impact strength, ft-1b/in 15

*Cured 2 hours at 390 F. For operation at 1500 F, an
additional afterbake at 800 F is recommended.

Send for new brochure,
Address Dept. 483.

ELECTRONICS engineering edition — March 14, 1958

Dow Corning CORPORATION

MIDLAND. MICHIGAN
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“These transistors
are unusually

_  highquality” #

« . .
Yes, sir. Weire buying
Bendix now”

?l-" ;
ends f /4
E te s

For better transistors at low cost . . .

TRY BENDIX HIGH GAIN POWER TRANSISTORS

If you are in design, project, or research and
development, Bendix Transistors can mean LARGE SELECTION OF POWER TRANSISTORS FOR MANY DIFFERENT APPLICATIONS
much to you and your job. The enthusiastic A el e —— = T
. - ax. ax urrent ower Gain ax
endorsements of other engineers show that Type Primary ~ Collector Collector ~Thermal  Collector Gain at Max. Undistorted
Bendix Transistors help in these six wavs: Number  Application  Voltage  Current Resistance Dissipation Batlc Power Out Power Out
(1) High power and current gain; (2) Low vde Adc c/W  wiatec® —  adc  db W
leakage; (3) Life stability; (4) High break- aN23 ke T 5 L e i B!
down voltage; (5) Low thermal resistance; INZA  AudioAmp.  30vee 3 15 15 75 25 05 o 2
(6) Linear temperature variation. 2N235 )
g 2N235A  Audio Amp. 40 Vce 3 15 75 75 50 0.5 36 2
The extra quality at no extra cost stems L Seeagtecsl Wihedes 8 == Fr e L=
o 8 Mo f o YR : H 2N236
from our transistor plogxam.ll_-lere, the simpli- INZ3BA  Audio Amp. 40 Vee 3 15 0 8 40 075 35 p
fied design increases dependability and also cuts o - = ———— — == =
costs. The component parts and materials—all 2N285A  Audio Amp. 40 Vee 3 15 5 85 150 0.5 39 2
gxceeding spf’cificaliqn requirements by a i " Push Pull T = e ol ]
sizeable margin—provide extra performance capa- IN399T  Amp.  40Vee 3 15 75 15 40 078 33 8
bility. Our close quality control uses Bendix- 2N400  Audio Amp. 40 Vce 3 15 18 60 80 13 35 6
developed methods and instruments to assure " push Pull | == - q E N - B
a . . d
uniformly dependable quality. And improved N4OLT Amp. Ovee 3 L5 75 75 40 05 30 5¢
manufacturing techniques at  high-volume zmzrlJe High Current \ ! "
level make for better transistors at low cost. Znazl el ROEE A -3 I RO . -
Write us now for complete details or for help a—Each transistor d—Supplied in matched pairs
& . . ] b—Mounting-base temperature e—Missile transistor with collector solder lug
with your circuitry problems. SEMICONDUCTOR c—Output power using two transistors in push-pull
PRODUCTS, BENDIX AVIATION CORPORATION,
LONG BRANCH, NEW JERSEY. VOLUME PRODUCTION ASSURES IMMEDIATE DELIVERY

Red Bank Division

AVIATION CORPORATION
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PHELPS DODGE
ENDS STRIPPING, CLEANING-—
CUTS SOLDERING COSTS !

Magnified connection showing direct soldering

Solenoid coil without stripping. Transformer coil

Sodereze*—Phelps Dodge polyurethane magnet
wire—provides:

Low temperature soldering—no damage to
copper conductor.

A balance of physical, chemical and
electrical properties permitting replacement
of existing film wires.

Resistance to heat and solvent shock for
safer wax or varnish treatment.

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

PHELPS DODGE COPPER PRODUCTS

FROM MINE

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA

TO MARKET!

ELECTRONICS engineering edition — March 14, 1958 CIRCLE 42 READERS SERVICE CARD 77



Waith a disappearing waste line A
and no bay window, this new API meter —)

trims itself into your instrument

The beauty on the pillow is designed to complement
your product; not hog it. Its bottom '3 —the part you
don’t need to sce—is tucked behind your panel. What's
left is today’s best looking meter, with a modern picture
frame look.

The forte of this slim design is its obvious good
looks, but other features are worth mentioning;
like easy back-of-panel lighting through a translucent

MILLIAMPERES

AN

rear window, and almost-nil magnetic panel effect.

For a good look at the Model 561, ask for Data
Sheet 10; for a better look see us at the show; for
the best, order a sample. We know you'll want to look
at one, so we made up a quantity. To whet your
appetite, the sample price is $10.00. A request on
your company letterhead will bring a 200 microampere
Model 561 to your door by uir.

Assemblg Products Inc.

CHESTERLAND 4,

OHIO

Booth 3815, IRE Show, Coliseum, N.Y.C. March 24-27

CIRCLE 43 READERS SERVICE CARD
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Waldes Truarc GRIP RINGS Replace Expensive Parts...
Reduce Manufacturing Costs...Eliminate Rejects

WALDES TRUARC
SERIES 5555 GRIP RING”

application: external for shafts
range: .077 in. — .755

The Waldes Truarc Grip Ring requires no groove, hoids fast
by friction forces, can be used again and again. it provides
a positioning shoulder secure against moderate thrusts or
vibration. The ring's unusually large radial width exerts con-
siderable frictional hold against axial displacement.

*U. S. Pat. No. 2,574,034

Rings save $300 per die, $.03 unit

Ray Oi! Burner Co. uses a Truarc series 5555 grip ring in fuel pump
drive shaft to position seal and drive it to assure continuous rota-
tion with shaft. Original design used complicated die-cast collar
and driver which required special groove and shoulder. Savings:

$300 per die for each size manufactured, $.03 per part.

Whatever you make, there’s a Waldes Truarc Ring designed
to save you material, machining and labor costs, and to
improve the functioning of your product.

In Truarc, you get

Statistically Controlled Quality from engineering and raw
materials to the finished product. Every step in manu-
facture watched and checked in Waldes' own modern plant.

Complete Selection: 36 functionally different types. As
many as 97 standard sizes within a ring type. 5 metal

Rings cut costs 33%,
eliminate rejects

B & J Tool uses series 5555 grip
ring to secure parts of damper
control made for Vulcan Radiator.
Shaft formerly was machined
down to provide coit spring shoul-
der, often broke during bending
operation. (Rejects ran as high as
80%") New design eliminated re-
jects and field failures, cut pro-
duction costs 33%.

Rings save $32.42/Mm:

Swift Business Machine Co. re-
placed collars and set screws in
hollow shaft assembly of its add-
ing machine with series 5555 grip
rings, saving $32.42 per 1000
units. Rings require no groove,
make possible positioning adjust-
ments without slippage encount-
ered when set screws were used.

quickly from leading OEM distributors in 90 stocking points
throughout the U. S. and Canada.

Field Engineering Service: More than 30 engineering-
minded factory representatives and 700 field men are at
your call.

Design and Engineering Service not only helps you select
the proper type of ring for your purpose, but also helps you
use it most efficiently. Send us your blueprints today . . .
let our Truarc engineers help you solve design, assembly

specifications and 14 different finishes. All types available and production problems ... without obligation.

w r 1
‘\\ ALDES I Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C.1, N. Y. I
® | Please send new, descriptive catalog showing all I

| types of Truarc rings and representative case history |

ficati .

\Q | Ll (Please print) l
:! | Name |

l Title. :

Company.

I |

RETAINING RINGS |  Business Address |

| City. Zone. State. I

WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N.Y. e — —— 4

Consult the Yellow Pages of Your Telephone Directory for Name
of Local Truarc Factory Representative and Authorized Distributor.

ELECTRONICS engineering edition — March 14,

1958 CIRCLE 44 READERS SERVICE CARD 79



MICRO-MINIATURE RELAYS

by Iron Fireman

Take a good look

These test results mean what they say.
Iron Fireman’s micro-miniature relays
conform to and exceed the require-
ments of MIL-R 5757C; and the data,
shown in the illustration above, were
obtained under the strict requirements
set forth in the military specifications.

These brand new Iron Fireman dual-
coil, balanced armature relays are
designed for applications demanding

either voltage or current sensitive relays
with high reliability and performance
in small, hermetically sealed enclosures.

These latest additions to the line of
dependable Iron Fireman relays are
tooled for high production.

WRITE TODAY for Bulletins 600
and 680 Iron Fireman Electronics,
2810 S.E. Ninth Ave., Portland 2, Ore.

IRON FIREMAN DIVISION
®

Manufacturers of high speed relays,
sensitive relays, micro-miniature relays, vertical gyros, slip rings and brushes.
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Model TSA

Model TSA-S

Interchangeable Plug-in Tuning Units

Engineers: Tear out for your notebook

NEW wicrowave anavyzers
10 to 44,000 mc

SAVE ENGINEERING MANHOURS

A complete line of spectrum analyzers with full
frequency coverage —up to Q Band

POLARAD

W

»,
®oy, w'
(1] IIIIAI

TO TEST: FEATURES:
MISSILES « Direct reading, UNI-DIAL control
RADARS « High accuracy, resolution and sensitivity

MICROWAVE COMPONENTS « Stable and accurate frequency marker

TELEMETERING S 1 .
MULTI-PULSE TRANSMISSIONS « Five interchangeable plug-in units

NEW APPLICATIONS
TSA COMBINATION SYNCHROSCOPE
_ “J SPECTRUM ANALYZER

Spectrum of same pulsed
signal displayed in spectrum
analyzer operation.

Pulsed signal as seen in syn-
chroscope operation.

Time display cf complex
video signal

MEASUREMENT OF PULSE MODULATION ANALYSIS OF COMPLEX
IN FREQUENCY AND TIME SIGNALS

This single instrument (Model TSA-S) Synchroscope-Spectrum Ana-  Displays the envelope of com-
lyzer provides a direct method of observing a pulsed signal and plex pulsed signals, such as
its frequency spectrum. As a sensitive synchroscope receiver, it used in radar systems and some
displays a wide range of pulse widths and repetition rates. As a  telemetry applications.
spectrum analyzer, it shows complete frequency spectrum. Selector

switch determines function instantly.

TSA-

0.1# sec.

VERY WIDE DISPERSION
SPECTRUM ANALYZER

70 mc.

Tuning Frequency
Unit Range
STU-1 10 — 1,000 mc
[ sru-2 910 — 4,560 mc
STU-3 4,370 — 22,000 mc
STU-4 21,000 — 33,000 mc
STU S 33,000 — 44,000 mc

0.1 microsecond pulse using
70 mc dispersion.

NARROW PULSE
ANALYSIS
Model TSA-W, by virtue of its
wide frequency dispersion (up
to /0 mc), will display the spec-
trum of very narrow pulses.

10 microsecond pulse using
1 mc dispersion.

WIDE PULSE ANALYSIS

By changing selector switch to
a narrower bandwidth, spectra
of wide pulses can be displayed
accurately on the TSA-W be-
cause of its high resolution (7
kc narrow bandwidth, 50 kc
wide bandwidth).

Two cw signals 60 mc apart
using 70 mc dispersion.

SIGNAL COMPARISON

Two or more signals may be
compared against a standard or
each other as to frequency
spacing. Wide dispersion pro-
vides simultaneous observation
of signals separated by large
frequency differences.

Additional applications for spectrum analyzers are available on
request. Write for free handbook on spectrum analyzer techniques.

POLARAD & 5
ELECTRONICS % FREE LIFETIME SERVICE gi

CORPORATION

43-20 34 Street, Long Island City 1, N. Y. ‘&q

Representatives in principal cities. See your Yellow Pages. é:‘

R AR AN
x}. =

ON ALL POLARAD K-
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Engineers: Tear out for your notebook

MULTI-BAND MICROWAVE RECEIVER

400-46,700 mc

A sensitive microwave receiver is a basic tool in microwave testing
operations. A few of the many and diverse applications of this versa-
tile instrument are illustrated below, using a Polarad Model R Receiver
400 to 46,700 mc. Operation is simplified by UNI-DIAL control and

direct reading frequency dial.

=

00D

e - -

Model R

POLARAD

» <4
() K
OVew ppiaastt

MEASUREMENT

°f RELATIVE Source

POWER of under Test Model R
HARMONICS

With the receiver tuned to the harmonic in question, set an arbitrary
gain level on the meter. Then, normalize the receiver gain with the
receiver tuned to the fundamental and repeat the measurement. Sub-
tract the db power level of the harmonic from the db level of the
fundamental to determine the relative power level between the signals.
Important receiver requirements for this measurement are broadband
coverage and wide dynamic range as featured in Polarad Mode! R.

OTHER APPLICATIONS

Sensitive microwave power meter

Frequency Range

Tuning Unit Model RR-T. .......... .. 400 — 1,000 mc
Tuning Unit Model RL-T. ... . ..., ... 950 — 2,040 mc
Tuning Unit Model RS-T. . ....... .. .. 1,900 — 4,340 mc
Tuning Unit Model RM-T ... ... ..., 4,200— 7,740 mc
Tuning Unit Model RX-T.. ... ... .. .. 7,300 — 11,260 mc
Tuning Unit Model RKS-T. . ... .. ... 9,500 — 15,600 mc
Tuning Unit Model RKU-T. ... ..... ... 14,700 — 22,000 mc
Tuning Unit Model RQ-T. .. ....... ... 20,300 — 46,700 mc

RECEPTION of v
MICROWAVE L) S S—— Model R
ENERGY ol

A multi-purpose broadband microwave receiver is indispensable for
quantitative analysis of microwave signals and monitoring of all types
of radio and radar communications. With a test antenna connected to
the r-f input, power and frequency comparisons of virtually any type
of signal encountered in microwave work (AM, FM, cw and pulse) may
be read directly on the front pane! meter. Trigger output reproduces
pulse width and repetition rate, at the same time eliminating noise
that may be present.

CAL|BRAT|ON Signal Component Receiver
of COMPONENT |cencrator [ under Test [ | g Ir;rato
ATTENUATION =

With the component under test placed between the signal source and
the receiver, set an arbitrary gain level on the receiver meter. Then
remove the component and connect the source directly to the receiver.
Increase the attenuation of the calibrated i-f attenuator on the front
panel of the receiver until the same reference meter reading is
reached. Attenuation of the component under test is then equal to
the amount by which the i-f attenuator was increased.

: :Aeasuremen'e'n:f bandwidth of microwave cavities Po LARAD : ) ERVICE
o Ficld intensity meter ELECTRONICS ON ALL POLARAD
: Pulse, pulse time or pulse position demodulator CORPORATlON INSTRUMENTS

General communications

43-20 34 Street, Long Island City 1, N. Y.
Complete specifications and prices on request. Representatives in principal cities. See your Yellow Pages.
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Acetic Acid
Acetone
Aluminum Nitrate
Aluminum Sulfate
Ammonium Carbonate
Ammonium Chloride
Ammonium Hydroxide
Ammonium Phosphate
Antimony Trioxide
Barium Acetate
Barium Carbonate
Barium Fluoride
Barium Nitrate
Benzene
Boric Acid
Cadmium Chloride
Cadmium Nitrate
Cadmium Sulfate
Calcium Carbonate
Calcium Chloride
Calcium Fluoride
Calcium Nitrate
Calcium Phosphate
Carbon Tetrachloride
Cobalt Carbonate
Ether, Anhydrous
Ether, Petroleum
Hydrochloric Acid
Hydrofluoric Acid
Hydrogen Peroxide
Lithium Carbonate
Lithium Chloride
Lithium Nitrate
Lithium Sulfate
Magnesium Carbonate
Magnesium Chloride
Magnesium Oxide
Manganese Dioxide
Manganous Carbonate
Methanol
Nickelous Chloride
Nickelous Nitrate
Nickelous Sulfate
Nitric Acid
Potassium Dichromate
Potassium Hydroxide
iso-Propyl Alcohol
Radio Mixtures
Silicic Acid
Sodium Carbonate
Sodium Chloride
Sodium Hydroxide

Sodium Phosphate Dibasic

Strontium Nitrate
Sulfuric Acid
Toluene
Triple Carbonate
Xylene
Zinc Chloride
Zinc Nitrate
Zinc Oxide

‘f
1

PURITY BY THE TON
~for production wse

—

gty

aker ELECTRONIC CHEMICALS

For your electronic tubes and screens=

b

» f
i

~

N

NG

R

g

BARIUM ACETATE, C.P. for Electronics

One of many high purity Baker production chemicals for the electronic
industry. For use in screen settling, it will pay you to investigate Baker
Barium Acetate, C.P. for Electronics. You get double-protection—purity
is assured by the high assay and by control of several impurities that
are critical.

In the specifications shown below, note that the assay is 99% minimum.
Heavy metals, chlorides and insolubles are particularly low. And thor-
ough blending insures that purity is uniform within each lot.

With your need for quick solubility in mind, this material is produced
as a fine crystalline powder. Close control of chemical and physical spec-
ifications help achieve uniform operating characteristics in your process.

Today, the increasing demands of the electronic industry for closer
tolerances present ever-new challenges for higher chemical purity. Baker
works closely with chemists and electronic engineers to aid in meeting
these challenges. Look over the list of Baker electronic chemicals on this
page — write for prices and samples of those which interest you.

BARIUM ACETATE, C.P. For Electronics, Crystal

Ba(C:HiO2)2 F.W. 255.452
Assay (Ba(CeHyOz2)2) . . . . . . . D 9w . 99.0 %
Insoluble Matter . ' s o B A5 wlis s w s 0010 %
pH of 5% Soluhon at25°C . . . . . . . . . . ... . 7085
Chlonde [(od}] g 3 mia o &« glo'e 2 & o 0003 %
Qxidizing Substances (as NOa) BB 4 W cw o ooy w0005 90
Substances not Precipitated by HoSO4 . & v v v v v v . 000 %
Calcium and Strontium Salfs (as SO:) Gt o © M omr, 8 w @ o 1050 N0
Heavy Metals as (P ) . L #n r @ dap g & 0.0005 %
Iron (Fe) . D E W o & e AED O M WP, R W ,T 0.001 %

J.T. @r Chemical Co.

o
REAGENT - NamwZ2/ + FINE « (NDUSTRIAL

Phillipshurg, New Jersey

BRANCH OFFICES

LOS ANGELES
170 E. California St., Pasadena 5, Cal.

PHILADELPHIA
6508 Market St., Upper Darby, Pa.

CHICAGO
435 N. Michigan Ave.

NEW YORK
122 E. 42nd St
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| | Tube
f B Recommended Excess
freq. a | Wave- Bendix [RETMA Mode of Anode Tube Noise
Range ‘n guide Type Type |[Mount! Operation Current Drop Ratio
KMC d | Number Number No. | Type |  (Note 2) Ma | Volts DB
[ , i | (Note 1) | (Note 1) | (Note 3)
1.12-1.70 | L | RG-69/V | RXB103085 10°€ | D.C. 250 130 15.2
TD-21 6881 | 90°H | D.C. 250 65 15.2
TD-29 7101 | 90°H | A.C. and D.C 250 130 18.0
TD-33 90°H | A.C. and D.C 250 75 15.2
2.6-3.95 | S | RG-48/U | TD-12 6358 | 10°E | D.C. 250 80 15.2
TD-22 6782 | 90°H | A.C and D.C 250 45 15.2
T1D-31 10°E | A.C and D.C 250 85 15.2
T1D-32 10°E | A.C. and D.C 250 140 18.0
TD-34 10°E | D.C. 250 155 18.0
TD-35 90°H | A.C.and D.C 250 80 18.0
TD-38 10°E | PULSE* (250) (90) 15.2
3.30-4.90 | S | WR-229 | TD-24 6852 | 10°E | A.C. and D.C. 250 | 65 15.2
! TD-30 10°E | A.C. and D.C. 25 | 110 18.0
3.95-5.85 | C | RG-49/U | TD-10 6356 | 10°E | D.C. 250 70 15.2
TD-39 10°E | PULSE* (250) (80) 15.2
| | RXB103422 10°E | D.C. 250 110) 18.0
5.85-8.20 | X ‘ RG-50/U | TD-10 6356 | 10°E | D.C. 250 70 15.2
' TD-39 10°E | PULSE* (250) (80 15.2
| RXB103422 10°E | D.C. 250 110) 18.0
8.20-12.40 | X | RG-52/U | TD-11 6357 | 10°E | D.C. 200 75 15.2
I T1D-23 6882 | 10°E | D.C. 200 115 18.0
TD-40 | 10°E | PULSE* (200, (85) 15.2
RXB103093 90°H | D.C. 200 (35) 15.2
| RXB103394 { 90°H | A.C.and D.C. | (100) (50 15.2
12.4-18.00 | K | RG-91/U | TD-18 6684 | 10°E | D.C. 200 70 15.2
RXB103399 10°E | D.C. 200 (110) 18.0
RXB103409 10°E | A.C.and D.C (100) (65) 15.2
TD-41 10°E | PULS 200 (80) 15.2
RXB103411 90°H | A.C.and D.C (100) (50) 15.2
| RXB103254 ! 90°H | D.C. 200 40 15.2
18.0-26.5 | K | RG-53/U | TD-13 | 6359 | 10°E | D.C. 200 65 15.2
RXB103423 10°E | D.C. 200 (100) 18.0
TD-42 10°E | PULSE* (200) (75) 15.2
| RXB103411 90°H | A.C. and D.C. 100) | (50 15.2
26.5-40.0 | K | RG-96/U | RXB103251 10°E | D.C. | (150) | (1200 | 152

NOTE 1: Anode current and tube drop are D.C. values. Values in parentheses are tentative.
NOTE 2: D.C. operation—Cathode at one end only.
A.C. and D.C. operation—Cathodes at both ends.
Pulse operation—Cathode at one end specially designed for pulse operation.
NOTE 3: The Excess Noise Ratio in DB is 10 log Tz;éf —1 )
*If the anode current during the “on time' of a square pulse (of greater than 100 micro sec.

duration) is nominally the same as the rated D.C. anode current, the tube drop during this
period will be approximately the same as the rated D.C. tube drop.

Microwave test equipment used in calibrating all Bendix noise source tubes,

Red Bank Division |- 20 e

AVIATION CORPORATION

82 CIRCLE 49 READERS SERVICE CARD
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NEW TYPES ADDED
TO BENDIX NOISE
SOURCE TUBE LINE!

Expanding its line from 9 types to 35 types, Bendix
Red Bank now offers a great variety of noise
source tubes.

But great variety is only one advantage. Noise
source tubes that are free from ambient tempera-
ture corrections are the result of making tubes so
that no correction in noise figures is necessary
from —55°C. to +85°C. What’s more, long life
and unusual stability result from precise quality
control—far beyond the usually accepted toler-
ances for such products.

Whatever vour applications, whether for 10°
or 90° angle mounting, check with our specialists
for the most efficient solution. Write RED BANK
DIVISION, BENDIX AVIATION CORPORATION, EATON-
TOWN, NEW JERSEY.

West Coast Soles & Service: 117 E. Providencia Ave., Burbank, Calif.

Export Sales & Service: Bendix International Division,
205 E. 42nd St., New York 17, N.Y.

Caonadian Distributor: Computing Devices of Canadg, Ltd., P. O. Box 508,
Ottowa 4, Ontario
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CHECK THESE FEATURES:

Rigidly controlled 4-79 Molybdenum Permal-
loy Tape ® Ceramic or Stainless Steel Bobbins «
Hydrogen atmosphere annealing # Polyester
Tape, Polyethlyene or Nylon Protective Jackets
® 100% Tested to Customer Performance Spe-
cifications® Maximum Uniformity in Production
Quantities ® Reliable Reproduction of uniform
cores to rigid performance specifications — on
order after order — over long periods of time!

o! |
& 52 D4 08 08 10 12 (4 18 I8 20

o |AUPERE TLRWS PER AH)
aws w0 gl
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NEW HIGHER STANDARDS OF
UNIFORMITY AND RELIABILITY
IN BOBBIN CORES

...FOR COMPUTER
APPLICATIONS

DyYnacor Bobbin Cores using ultra-thin tape offer greater uniformity and
reliability than ever before available. The new high performance stand-
ards will be interesting to designers using magnetic core logic for com-
puter, counter and control circuits. Dynacor Bobbin Cores find ideal
application in critical magnetic shift register, switching transformer and
other logic circuits which require the utmost uniformity in switching time
and signal to noise ratio. * Kk Kk Kk K* K Kk Kk Kk Kk

COMPLETE PERFORMANCE DATA o SEND FOR BULLETINS

Write for Bulletin DN-1000 and Engineering Data Sheets DN-1001
and DN-1002 for complete performance data covering the wide
range of Dynacor Bobbin Core sizes. Address your letter to Tech-
nical Literature Section, Dynacor, Inc., 10431 Metropolitan Ave-
nue, Kensington, Md. * k k Kk kX *k *x Kk %k

DYNACOR, INC., 10431 METROPOLITAN AVENUE » KENSINGTON * MARYLAND

SUBSIDIARY OF

s J/DYNACOR/

SPRAGUE

ELECTRIC COMPANY
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Computers

Communications

Instrumentation

Servo systems

Flashers

-
e

Data processing

Oscillators

Ultrasonics

Wherever you require high power, consider

Solid state switching

Power supplies

8

Audio amplifiers

lgnition

Fuel injection

Regu/ato‘rs"

Converters

Machine contro/

DELCO HIGH POWER TRANSISTORS

Thousands of Delco high power germanium transistors are
produced daily as engineers find new applications for them.
In switching, regulation, or power supplies—in almost any
circuit that requires high power— Delco transistors are adding
new meaning to compactness, long life and reliability.

All Delco transistors are 13-ampere types and, as a family,
they offer a collector voltage range from 40 to 100 volts. Each
is characterized by uniformly low saturation resistance and

DELCO RADIO

high gain at high current levels. Normalizing insures their
fine performance and uniformity regardless of age. Also
important—all Delco transistors are in volume production
and readily available at moderate cost.

For complete data contact us at Kokomo, Indiana or at
one of our conveniently located offices in Newark, New Jersey
or Santa Monica, California. Engineering and application
assistance is yours for the asking.

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

BOOTH 1619 AT THE I.R.E. SHOW

84 CIRCLE 51 READERS SERVICE CARD
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HIGH POWER-
ULTRA-STABLE-
TUNABLE
MICROWAVE
OSCILLATORS

FREQUENCY COVERAGE . ., .
2500 to 17,500 mc/s

DIAL CALIBRATION . . .
1 me per division on main dial, vernier dial included
tor tuning ease and interpolation

FREQUENCY STABILITY . . .
5 parts in 108 average short term stability, 1 part
in 103 average long term stability, (under normal
environmental conditions)

AMPLITUDE MODULATION ., ., .
Up to 15% omplitude modulation by internal 1000
cps modulator. Front panel jack for connection to
externol oudio oscillator

FREQUENCY MODULATION . . .
Total deviation up to 0.01% of frequency

POWER ., . .
200 watts averoge, 117 volts, 50-60 cps

DIMENSIONS ., . .

Overall with dust cover: 214s" wide, 14%” high,

163" deep. Moy be rack mounted. Ponel only:
19" by 10%"

WEIGHT , . .
100 [b

ELECTRONICS engineering edition — March 14, 1958

SPECIAL

The first complete line of
stabilized oscillators

to cover the rmicrowave
spectitrum

Series 814, with 23 models, has as main components a
klystron oscillator and stabilizing feedback loop consist-
ing of a tunable reference dual-mode cavity and low-
noise d-c ampliffer. The direct reading dial and freedom
from oscillator pulling makes measurements in all appli-
cations easy and accurate, even for semi-skilled per-

sonnel.
HIGH POWER 20 milliwatts to 1.5 watts
output, dependent on klystron. ULTRA-STABLE

short term frequency stability approximately five
parts in 10%, long term frequency stability one part in
10%. TUNABLE direct reading tuning dial
accurate to 0.1 percent of reading. BUILT-IN
STABILITY CIRCUIT ... klystron output locked
to reference cavity frequency by built-in stability circuit,
including automatic stability indicator — an exclusive
feature. SPECTRUM COVERAGE com-
plete line covers microwave spectrum — 2500 to 17,500
mc. DESIGN . . . clean, rugged construction, rack
or bench mounted for test or system .installation.

Every stable source is warranted by
the only microwave stabilitly tester

on the market today -~ the LFE 5004.

POWER (milliwatts)

FREQUENCY (kmc/s)

PRODUCTS DIVISION

75 PITTS STREET

BOSTON, MASS.

CIRCLE 52 READERS SERVICE /0

LABOCRATORY FOR ELECTRESHNOS, IRC.
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GENERAL INSTRUMENT
SEMICONDUCTORS

Radio Receptor /silicon

NIy f
COMBINATION

OF
ARACTERISTICS

& :

hagh speed -~ high conductance  high temperature
high voltage - hagh back resistance

Max. Fwd. Max. Rev. DC Cur. Min.
General Instrument Code glt'agde D;oz @ TestV. Test Bdreak- Reverse
semiconductor engineerin No. ndicate Voltage | down Recovery
g g DC Current 25¢ €. 150° €. & Voltage*

has made possible these

. . . 1N658 |1 @ 100 mA .05 uA 25 uA 50V 120V | 80K in 0.3 usect

new silicon diodes with a range
o chaoraiteristticz nevi - INGS7 |1 @ 20mA | 02548 | SuA | 6OV | 70V
) i IN458 {1 @ 7mA | .025.A 5uA | 125V | 150V
before available to the industry. ING5S |1 @ 3mA | .0254A 54A | 175V | 200V
Particularly outstanding is the DR668 |1 @ 200mA | .025uA 54A | 60V 80V
all-purpose type 1N658 which offers DR66Y |1 @200mA | .025.A 5uA | 125V | 150V
uniform excellence in all DR670 |1 @ 200 mA 025 uA 5uA | 175V 200V

100° €.

IN625 [15@ 4mA 1A = 10v 30V (15K in 0.15 usect
— 10 A 50 A 20V -
ING27 {15@ 4mA 20uA | 100 A | 75V | 100V [400K2in 1.0 usect
ING29 [15@ 4mA 20uA | 100 A | 175V | 200V |400KQ in 1.0 usect
DR677 |1 @ 100 mA 0.5 uA 25uA | 20V 30V | 15K in 0.15 usec?
DR673 |1 @ 100mA 0.5 «A 10uA | 75V | 100V |400KS in 1.0 usect
DR675 |1 @ 100mA 0.5 «A 10uA | 175V | 200V |400K2 in 1.0 usect

*Reverse voltage at which a reverse current of 100 pA fiows.
tWhen switching from 5 mA to —40V.
fWhen switching from 5 mA to —20V.

shown here are just a
small sampling of the line —
the complete list will be
sent you upon request

to Section EL-3

I
|
I
[
[
I
!
|
|
!
parameters. The RRco. diodes |
|
|
I
I
I
|
|
I

e semiconductor division
@ ) \ RADIO RECEPTOR COMPANY, INC.

2. Subsidiary of General Instrument Corporation

See us af our b.ooths 240 Wythe Avenue, Brooklyn 11, N. Y. EVergreen 8-6000
#2211-2213-2215-2217 Germanium & Silicon Diodes * Dielectric Heating Generators and Presses

at the I.R.E. Show"’ Selenium Rectifiers * Communications, Rodar and Navigation Equipment
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Concerned with microwave test equipment?

Only NARDA offers you these

TURRET ATTENUATORS

Only Narda offers you a
UHF-only attenuator. Thls
represents a considerable
savings in cost for applica-
tions in this frequency range.
Each of three models offers
the Designer or Development
Engineer 12 steps of attenu.
ation from d.c. to 1,500 mg
with a VSWR of 1.25. De.
signed for bench use or
mounting into test equipe
ment packages.

One unit can give a maxi-
mum of 30 db_ attenuation; X .
two units can be used in series to provide a wide
range of control in small steps.
Model 705—0, 3, 6, 9, 12, 15, 20, 25, 30 db
Model 7060, 1, 2, 3,4, 5,6, 7, 8,9, 10, 20 db
Model 707—0, 3, 6, 9, 12, 15, 18, 21 INF db

ALL MODELS...$2785 each

COAXIAL
DIRECTIONAL _
COUPLERS ™ U&=

10, 20 and 30 DB ,..225 to 4,000 mc,

Only Narda offers coaxial directional couplers in 10
and 30 db. values, as well as 20 db. In addition, all
models offer such advantages as these:

1. Flat Coupling=values with 1 db of nominal over
a full octave frequency range, with calibration
provided to % 0.2 db accuracy.

2, Machined from solid blocks of aluminum -
hence, more rugged.

3, Directivity exceeding 20 db.
4, Frequency Ranges: 225-460, 460-950, 950-2000,
2000-4000 mc.
Write for complete specifications.

$100 to $225

Complete Coaxial and Waveguide Instrumentation for Microwaves and UHF — including:

exclusive
features!

NARDA §. -
FREQUENCY METER
mooR ¥o2e EEEEE

S to X BAND FREQUENCY METER

Narda offers the only single instrument covering this complete band of
frequencies—2,350 to 10,500 mc. In addition, no combination of other
meters can cover these frequencies at a comparable price!

An easy to read nomograph type calibration chart, mounted in the lid,
converts digital counter readings to frequency in megacycles—to the rated
accuracy of 0.29%,. No calculations or interpolations are needed,

The unit is completely self contained, with built-in detector and indie
cating meter, A sensitivity control allows use with strong signals; for
signals below 5 mw., the axternal meter jack may be connected to an
amplifier or oscilloscope.

Model 802B...%$785

UHF FREQUENCY METER DETECTORS ... Direct Reading

The only direct reading frequency meter detectors available for the UHF
range—and they're from Narda, of course! Absorption type meters, with
0.2 db insertion loss, each includes a resonant cavity, coaxial switch,
crystal detector, current meter, sensitivity control and type N terminals.

SPECIFICATIONS
Sensitivity
Freguency Loaded for full scale NARDA
{mc) Accuracy Q VSWR deflection Model Price
200-500 0.5 me 500 1.15 0.2 mw 804 $375
500-1500 1me 700 1.15 0.2 mw 805 375
1500-2400 2me 500 1.25 0.5 mw 806 375

L § B 8 B B B |
MAIL COUPON TODAY FOR
FREE CATALOG AND NAME OF

DIRECTIONAL COUPLERS TUNERS ATTENUATORS I FREE LATALDM
TERMINATIONS ECHO BOXES STANDARD REFLECTIONS NEAREST REPRESENTATIVE
FREQUENCY METERS SLOTTED LINES BOLOMETERS The Narda Microwave Corporation
HORNS BENDS THERMISTORS 160 Herricks Road
3 Mineola, N. Y.
Dept. E-2.
aq=y» .. nNarda -
t e COMPANY.
microwave corporatlon ADDRESS
160 HERRICKS ROAD, MINEOLA, N.Y. - PIONEER 6-4650 cIry. ZONE. STATE

ELECTRONICS engineering edition — March 14, 1958
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CL

VITE ‘BRUSH

WITH GAPS AS NARROW AS 20 MICROINCHES

Clevite “Brush” high resolution magnetic heads permit
major improvements in tape recording systems:

Greater packing density and/or higher frequency recording
at your present tape or drum velocity. Less volume of tape
required.

Up to 10 to 1 reduction in tape or drum velocity at your
present frequencies or pulse repetition rate. More recording
time on the same length of tape.

Reduced playback pulse width, allowing extended pulse
width modulation (pwm) recording; for example, 10 micro-
second pulse width at 120 inches per second tape velocity.

Special high resolution heads were developed by Clevite to
meet specific customer applications. They are now commer-
cially available in 2 to 32 channel form in a variety of
mechanical configurations. These heads, slightly modified,
may fit your present design requirements. One of our spe-
cialists will be pleased to discuss your application by detailed
correspondence or personal visit. Write: Product Manager,
Magnetic Heads, Clevite Electronic Components, 3311
Perkins Avenue, Cleveland 14, Ohio.

VISIT BOOTH NO. 2622, IRE SHOW, N.Y.C., MARCH 24-27.

Typical Clevite narrow gap
multi-channel head records
more data on an equal
length of tape.

88

CLEVITE DIVISION OF

ELECTRONIC
COMPONENTS

CIRCLE 55 READERS SERVICE CARD

WAVE LENGTH RESPONSE
f
o RECORD WITH NO BIAS
< A— 20 microinches 1
y== z B—100 microinches
RN id 1! 11 - C—250 microinches (% mil)
2
z °
. s -
2
o —10
w
2 2
F 200
<
[ 1000 ppi d
o —30
—40
Oscilloscope photos of pulse recordings 0.02 o.1 1 10
on Clevite high resolution head. Pulse "
duration’ 1 microsecond; tape speed, WAVE LENGTH IN THOUSANDTHS (10*) INCHES
60 inches/sec.
' Hish Resolution H o
o | &2 @

MAGNETIC HEADS
TRANSDUCERS
PIEZOELECTRIC CRYSTALS,
CERAMICS AND ELEMENTS
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cooling
avionic
systems

During World Wa: I, Exstern Industries pio-
neered cooling systems loc daircraft electronic
systems. Now, thousamds =f installations later,
and as the leader in this challenging field,
Eastemn is still pioneenng.

Experience has been a sgringboard to new de-
velopments . . . ccmpactress, simplification, re-
frigeration cycles. Resecrch and development
continue to play tieir v:tal parts in perfecting
systems to overcome the new problems as ex-
panded dircraft performcnce produces fantastic
rises in temperatures.

If you have a challenging problem, come to the
leader in the field for complete and creative Copring SN2t
engineering help.

ELECTRONIC TUBE COOLING UNITS

Custom-made units, with or without refrigeration
cycles, provide a method of maintaining safe
operating temperature limits in electronic equip-
ment. Standard sub-assemblies and components
normally are used to create a custom-made de-
sign to fit your exact needs. Costs are minimized
for these completely self-contained units by com-
bining heat exchangers, fans or blowers, liquid
pumps. reservoirs, flow switch, thermostat, and
other common components.

BE R GER AT OGN N ES Write for Eastern AVIONICS BULLETIN 340

PIONEER OF THE THERMAL FRONTIER

= j\»—-‘ = A e ; EE R =2 s
X { " INDUSTRIES, |1
: 100 Skiff St., Hamden:‘l i

~ West Coast Ofﬁces Cemmelu Avenue .
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Speed Design of Super-Power Radar

When tube designers and equipment manufacturers
work together on advanced projects early in the plan-
ning stages, vital time is saved. Also, future avail-
ability of new tubes in desired quantities is assured.

The three developmental General Electric hydrogen
thyratrons shown above are examples. New design
and manufacturing techniques—and new applications
of materials—were conceived by G-E designers to
meet the specific needs of advanced super-power

EASTERN REGION
200 Main Avenue, Clifton, New Jersey
Phones: {Clifton) GRegory 3-6387
(N.Y.C.) Wilsconsin 7-4065, 6, 7, 8

CENTRAL REGION
3800 North Milwaukee Ave., Chicago 41, lil.
Phone: SPring 7—1600

WESTERN REGION
11840 West Olympic Blvd., Los Angeles 64, Cal.
Phones: GRanite 9-7765; BRadshaw 2-8566

radar equipments now being developed. The result,
months saved in the development of both new tubes
and the equipment in which they will be used.

Call any of the General Electric Power Tube offices
listed at the bottom of this page now if you are plan-
ning or developing advanced electronic equipment—
and takeadvantage of General Electric’s comprehensive
facilities and experience. Power Tube Department,
General Electric Company, Schenectady, New York.

Inspect these three new hydrogen thyratrons in the

General Electric exhibit at the IRE Show.

Progress Is Ouvr Most Important Prodvct

GENERAL @) ELECTRIC

8545-8481-11
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| - A Streel, west Nyack, New York

Reduction of repair and replacement time for vital
message switching center

SOLUTION:

Grant

stock sli

. ides a .
time. i ppreciably

i de .
, lncrease overall efficiencjcrease servicing

Western Union has developed a fully
automatic switching center which
assists in unifying and improving
the efficiency of the United States
Air Force's domestic and global
communications system. with this
system, a message typed only once
is automatically flashed to 2
desired air base, in any part of
the world, in seconds. It checks
out human, equipment and line
failure and even determines the
priority of a message. After the
initial typing of the messSage, the
entire process is automatic. Units
such_as these., with their precise
and sensitive comgonents, must

undergo inspections. adjustments

ggg_maintenance and moments lost in
dismantling might mean the delay

of a vital message. The important
operating sections of this equipment
are mounted on Grant No. 306 slides.
These afford jnstantaneous accessi-
bility, permitting faster, more
convenient and most efficient
maintenance.

Grant No. 306 Slides
{one of a great variety
of stock slides)
recommended for loads
up to 50 lbs./pair

Courtesy The Western Union
Telegraph Company s N.Y.C.

write for complete data on

this slide and the wide range of
heavy duty, 3 section‘slides.

ANT

INDUSTRIAL SLIDES

1f the question s Accessibility...the answer is Grant.

Grant Pulley and Hardware Corporation

23 High
944 Long Beach Avenue,

See the amazing A

Los AngeleS 21, california

L.-THIN Slide, Booth 1118, \RE Show:
Booth 480, Design Engineering Show
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Tra ngitron

SILICON
RECTIFIERS

HIGH VOLTAGE - 600 volts
HIGH CURRENT - 400 ma

combined with subminiature size

High ratings of 600 volts and 400 ma

(150 ma at 150°C) are now yours in a tiny
glass envelope only .1 inch by .3 inch in size.
T'his versatile package is ideal for

printed circuits, subminiature power supplies,

- Peak Maximum Maximum Maximum [ . ) A
t A Aver I r
cuiren Avsrmgs Averge Lverae D.C. blocking, high voltage series strings,
o] ti C t C t @ 150°C 1 1
il o 8 g A and other applications where space
Type (volts) (ma) (ma) (ma) iS at a premium
TN689(TG62) 600 150 400 2 .
1N686(TG52) 500 150 400 3 Rugged and reliable at temperatures to 175°C,
these hermetically sealed rectifiers have been
1N684(TG42) 400 150 400 2 thoroughly tested under the most severe
1N682(TG32 00 150 400 2 ] 0o
i) . operating conditions. They offer the same
1N679(TG22) 200 150 400 2 high degree of dependability that
IN677(TG12) 100 150 400 2 characterizes Transitron silicon diodes

and stud type rectifiers.

Send for Bulletin TE-1351

VISIT US AT IRE SHOW - BOOTH 3912-14

“Tra ngitron

electronic corporation ® wakefield, massachusetts

-6

—————

Transistors Diodes Regulators Rectifiers




Finding sukcoazractors shat can mass procuce in-
//’ 4 tricate prscisior. parts in juantity and at a eampeti-
7 tive price is often tk2 very heart of the military manu-
facturing problem.
Many firms know that Ansco’s Special Products Division
with its experienced persennel and highly creative engineering
7 departments can produce virtually anything in the optical- i
4 mechanical field ranging from simple optical elements to complete
instruments of the most complex nature,

7/
y Ansco is also eminently well equipped to produce precision gear trains
/ and other mechanical and electro-mechanical assemblies at a competitive
price that helps its customers reduce costs. And since Ansco’s photographic
manufacturing facilities require extensive staffs of chemists and physicists,

these personnel are also available for original research in virtually any field.
Check Ansco . .. next time you have a world that needs conquering. Ansco,
Binghamton, New York. A Division of General Aniline and Film Corporation.

Ansco \

94 CIRCLE 61 READERS SERVICE CARD CIRCLE 62 READERS SERVICE CARD—»-



Trangitron

ILICON
RANSISTORS

Two new high power transistors have just been added to the Transitron
line, increasing power ratings to 80 watts. Now, whatever the applica-

, tion, you can choose from the broadest power range in the industry . ..
with Transitron reliability built into every transistor.

HIGH POWER Minimum
Maximum D.C.
Power Common Typical
. Dissipation Emitter Collector Maximum
L J RCI“ngS to 80 watts at 25 C Current Saturation Collector
i case Gain Resistance Voltage
¢ Operafion to 5 amps \’s-&“,‘w&w Type {waotts) B {ohms) Ve (volts}
[ LOW RCS 'I 5 ohms 'ypical J ST400 80 15@5amps 1.5@5amps 60
! 3 - 2N389 37.5 10@2amps 3@lamp 60
® Voitage Ratings to 60V
Minimum
Maximum D.C.
M E DI U M Pow E R Power Maximum Common Typicol
Dissipation Collector Emitter Callector
at 25 C Voltage Current Saturation
case VcMax Gain Voltage
® Operation to 500 ma LI i B 8 i ol
. 2N545° 5 60 15@500ma 3V@500 mo
o Rahngs to 5 watts 2N547 5 50 20@500ma 3V@500 ma
2N498 4 100 12@200ma  4Y @200 mo
g 2N497 4 60 12@200 4V @200
® Low Rcs, 6 ohms typical 2N55) 5 6 20@ 50ma V@ 50ma
® Voltage Ratings to 100V 2N243 75 60 9@ 5ma 3.5V@20ma
2N244 .75 60 28@ S5ma 3.5V@20ma
*Fast Swilching Type
e —
Maximum
Collector
Minimum  Moximum Cut-off
Common Collector Typical Current
SMALL SIG NAL Emitter Voltage Cut-off LRSS
Current Vcc Peak Frequency af Ve MAX
Type Gain, {Volts) (MQ) {ua)
/o T ————
® i o / 2N543 80 45 15 5
Operation to 175°C 2 o i 1 5
® Low lco at Rated Vc max. / L 2 43 10 3
5 o ]' 2N336 78 45 13 50
® High Current Gain / 2N334 18 45 " 50
s . 1 ’ / 2N118 18 30 4 10
® Three package sizes available /i N9 36 30 a 10
”” 5T904 18 30 4 to
i ST905 36 30 4 10
Send for Bulletin TE-1353
VISIT US AT IRE SHOW — BOOTH 3912-14

‘Trangitron

electronic corporation *

= Aﬂ»‘
|-} o fF

W

massachusetts

-

wakefield,

T

Transistors Diodes Regulators Rectifiers




We ended

chemical dangers
and increased

production

|

STARTED using HUNT S.C.E.

“We used to make our own etchant for
solder plated circuit boards until we
heard of HUNT S.C.E. Solution.

“To mix our own etchant we used to
stock large quantities of chromic and
sulphuric acid. It took time to make up
the solutions which filled the air with
noxious fumes and was always danger-
ous to handle. Besides the time it took
to make up the solutions we ended up
with variations from batch to batch.
And in order to get the solution work-
ing right, we had to heat it up to
140° F and over.

“So we did the wise thing...stopped
making our own and started io use
HUNT S.C.E. which works at room
temperature. Now we have no more
chemical dangers. We are really saving
money — etching time is standardized

Manufacturing
Chemists

when we...

Established
1909

PHILIP A. HUNT COMPANY

PALISADES PARK, N. J.

and we maintain a uniform production
rate around the clock.”

HUNT S.C.E. (Solder Circuit Etch) is

superior to plant mixed etchants be-

cause it:

1. Etches rapidly at room temperature.

2.1s a ready, prepared product de-
signed specifically for this one pur-
pose.

. Has a high capacity for copper.

4. Never attacks the solder plated cir-
cuit.

. Has guaranteed uniformity and is
the highest quality because of rigid
laboratory control.

6. Gives fast, odorless etching of the

copper.

7. Produces boards that pass all corro-

sion and stability tests.

Lo

(V2]

e

For detailed information about HUNT S.C.E. and valuable production han-
dling information, write for Technical Bulletin No. 3 — “The Etching of
Solder Plated Circuit Boards by Hunt S.C.E. Solution.” Hunt S.C.E. Solution is

available in 125 pound (12 gallen) carboys and 530 pound (55 gallon) drums.

Chicago » Cleveland « Cambridge*s Brookliyn « Atlanta » Dallus « Los Angeles « San Francisco

96
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PHILLIPS

SERIES 34 & 36 SUB-MINIATURE RELAYS

'DATA SHEET |

REMOVE AND FILE FOR REFERENCE

UNIQUE NON-RESONANT ARMATURE RETURN SPRING

In Series 34 and 36 sub-miniatures, the armature return spring is enclosed within the pole piece
and is adjusted to extremely close limits. Because of its novel design, it is effectively dampened to pre-
vent natural resonance. The movable springs are of a “safety pin” type. While providing adequate

current capacity to carry the military requirement of four times rated load for overload test, they

have very small mass and a high natural resonant frequency.

DC-34 & DC-36
ASSEMBLY FEATURES

The entire structure of these sub-miniatures is designed
to provide long life with a high degree of reliability.

All units are hermetically-sealed. Materials used in their
construction are of high temperature types. All insula-
tion materials are inorganic, assuring non-gassing to min-
imum temperatures of 400° F.

These relays will not malfunction under extremes of
vibration and shock, meeting military environmental re-
quirements. Further, they conform exactly to military
standards for dimensions and mountings, thus insuring
interchangeability with contemporary types.

Standard coil and contact rating, listed on the reverse
side, are conservative. Additional ratings are available for
special requirements.

Adequate insulation is provided to insure an insulation
resistance of 1000 megohms minimum when measured
at 500 volts DC and a dielectric breakdown of 1000 volts
rms between all terminals and case and hetween adjacent
eontact scetions,

Special contact materials are available for switching in
the low level or “dry circuit” range. Excellent reliability
can be obtained in this application.

DC-34 & DC-36
DESIGN FEATURES

The motor assembly features a very tightly closed
magnetic circuit, which results in low magnetic leakage
and high magnetic efficiency since the entire field is con-
centrated in the useful area, Properly annealed armco is
used to provide high permeability and freedom from
residual magnetism.

A special coil design, with minimum amount of in-
organic insulating material and no impregnating varnish,
permits an unusually high number of ampere turns in the
magnetic field.

A special modified solenoid type armature is extremely
fightweight — the entire armature and actuator assembly
weighs only 2.2 grams, This armature is capable of op-
erating the heavy spring load and furnishes a favorable
weight to spring ratio for better resistance to external
forces.

Movable contact is a spherical bead permanently coined
on the contact spring. Stationary contacts are fabricated
from beryllium copper overlaid with silver. All contact
assemblies are heavily gold-plated to prevent oxidation
prior to hermetic sealing.

In adjustment of the contact groups, adequate pre-
travel and over-travel are provided to compensate for
wear and crosion of contact surfaces, assuring high con-
tact pressure throughout a long and useful life.

Remove and file for

tear-out.
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a must for
your files...

free data books
electrical materidls pe-12 fro m AI l eg h e n y

&t carbide materials  P3: 13

fa 217

carm!

415
i tool steels £s- !

.16
sales offices P8

SPECIAL STEELS FOR INDUSTRY . . . 16 pages,
jam-packed with technical information on principal
Allegheny Ludlum products: stainless, tool and
electrical steels and Carmet carbide materials. In-
cludes: a stainless steel Finder chart giving analyses,
physical data, properties, etc.; data on stainless
fabrication; stainless corrosion resistance to various
media; charts on electrical materials and Carmet
carbide materials; properties and treatment for
principal A-L tool steels.

STAINLESS STEEL IN PRODUCT DESIGN . . . 40 pages of
useful engineering and fabricating data including practical
examples showing where, when, how stainless steel improves
design, adds benefits, helps sales. Information includes:
standard sizes and shapes; designing for lower costs in form-
ing, joining, finishing, etc. with many pictures of actual
products made and designed in stainless steel.

PUBLICATION LIST . . . 8-page folder that lists and describes
all the current publications offered by Allegheny Ludlum: 9
general publications, 14 on stainless, 10 on stainless applica-
tions in specific industries, 16 technical data sheets on stain-
less, 40 on tool steels, 20 on Carmet carbide materials, 5 on
forgings and castings, 12 on electrical steels. There is a handy |
order form to use in getting the data you need. i

PUBLICATION

LIST
As the major producer of special alloy steels for industry,
ﬂ, Allegheny Ludlum naturally offers much more than steel.
Ten strategically located plants provide prompt mill deliveries
and stock shipments are made from warehouses in all indus-
: trial centers. Staff specialists from the mills working with the
::,ﬁ:;;t,‘;';.?m | the sales engineers from the sales office provide assistance when
m::’.:‘ﬁf“.‘:’?:i‘:ﬁ"“m“.:. i three valuable requested. Whenever you have a problem involving stainless,
¢ chectnenl seels o aliovs and cubide - high-temperature, electrical, magnetic or tool steels or sintered
data books carbides, let us help. Allegheny Ludlum Steel Corporation,
shown above, Oliver Building, Pittsburgh 22, Pennsylvania.

materials of ail necessary tvpes. s‘
just address

y
your request

to ALLEGHENY
DEPT. E-3 LU D LU M

PIONEERING on the Horizons of Steel

TO OBTAIN
copies of

WSW 8784

ALEEGHENY LUDLUM
STREL CQRPORATICON
1 OLIVER SWILOGNG ¢ MTTTRURGH 22, FA.

s
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Leading manufacturer
of fine chemicals
offers

single-crystal and
polycrystalline silicon.

Base horon content helow one atom
e e pig! 1 2 of boron per six billion silicon atoms.

All phases of procass are carefully
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The checking of silicon refining via the floating zone technic
is but one of the many process checks made in the manu-
facture of polycrystalline silicon.

Critical quality control and rigid specification standards are
maintained through regular testing. Here a Merck technician
pulls a silicon crystal prior to test that will assure uniferm

The critical specification of silicon materials is their purity—
purity that will not limit the performance of present and future
semiconductor devices. Merck is now manufacturing the purest
grade of silicon available.

Long-established and world-renowned for its manufacture
of products that must be pure—products that demand the
uitimate in quality control—Merck is eminently suited to
launch its program of products for the electronics industry.

SINGLE-CRYSTAL FORM
Single crystals are currently available in the following form:

Resistivity Min.
Lifetime Min.

1000 ohm cm. p type
200 microseconds

In the near future, single crystals will be available also in a
variety of resistivities from the highest purity 1000 ohm cm. p
or n type minority carrier to any intermediate resistivity up to
80 ohm c¢m. + 20% over entire crystal.

All single crystals are prepared from extremely pure Merck
silicon. The crystals are grown without contact with quartz or
any other crucible material. Thus, they possess extremely low
oxygen concentration andshould exhibit very little heat treating.

POLYCRYSTALLINE FORM

In addition to the single crystals described above, Merck
silicon polycrystalline is available in the form of billets of high

product purity, quality, and dependability.

density material. The billets are under one inch in diameter
and are in suitable lengths so that two or three billets, without
additional cutting or etching, will fit into the average crucible
for crystal pulling. Other lengths will be available in the future
for floating zone refining (vertical crystal growing). Merck
polycrystalline billets have not previously been melted in
quartz so that no contamination from this source is possible.
Billets are shipped in double-walled polyethylene bags for
protection.

At present, the polycrystalline material contains a small
concentration of a Group V element which segregates rapidly
in zone refining. No other elements, such as tantalum, gold,
zinc, iron, manganese, molybdenum, potassium, sodium, bis-
muth, and cobalt, appear to be present even when tested by the
most sensitive analytical technics such as activation analyss,

SPECIAL TECHNICAL SERVICE

A completely equipped and staffed laboratory is being main-
tained at the Electronic Chemicals Division to aid customers
in the use and applications of Merck ultra-pure silicon.

For additional information on specific applications and
processes, write Merck & Co., Inc., Electronic Chemicals
Division, Department ES-1, Rahway, New Jersey.

VISIT THE MERCK BOOTH NO. 2006
at the I.R.E. Convention.
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bYNAcr INC-

/]
395 Page Mi
Palo Alto, Californio

nds a cordial invitation
to visit

BOOTHS 3017-3018°

of the 1958 national IRE convention,
March 24th - 27th, New York

Exte

where the lotest types of multi-purpose
DIGITAL INSTRUMENTATION EQUIPMENT
will be displayed and demonstrated.

Included in the Dynac, Inc. exhibit will be

. Flow Tachomeiry Equipment
- - Multiple Preset Counter
f Volfoge-'o-Frequency Converter
-+« . Computing Digital Indjicator

GO/NO-GO Test Equmen'

Eaperienced |,

3 inshrumentation ; A

digital equipm 5 ENGIeers will demonsy

strumentapenr e 00d will be avgilable for Strate the new
ntation requirements. ©f consultation on your in

RADAR SYSTEM SIMULATORS

Dynac, Inc. is a leading supplier of custom-engineered radar sim-
ulators and related microwave equipment for guidance system
development and testing. Dynac engineers will be at the IRE
Show to discuss your interest and requirements in this important
new field.

Application engineers nation-nvide. Write direct for detailed
information and name of representative in your area.

DAvenport 6-1755

DYNAC INC. 395 Page Mill Rood
Palo Alto, California, U.S.A,
|
Custom instrumentation systems of the highest performance, efficiency and dependability.
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D) 1

model

irect Recording

OSCILLOGRAPH

Galvanometer
actual size

SPECIFICATIONS

MAXIMUM CHANNELS: 50 Channels
RECORD WIDTH: 12 inches
MAGAZINE CAPACITY: 200 feet

RECORD SPEED RANGE: .0865 to 138.5
per second

WRITING SPEED: Above 30,000” per second
OPTICAL ARM: 11 inches
POWER REQUIREMENTS: 115V 60 cps

TIMING LINES: 0.01 with 0.10 second
(accentuated intervals)

SIZE: 114" x 16%%,” x 28%2”
WEIGHT: 130 pounds

Swift readout of the completed records as they flow
from the 602 D/R Direct Recorder, places this
advanced instrument on the top priority list with
test engineers and laboratory researchers who prefer
INCREASED ACCURACY + TIME SAVED.

Outstanding features include: full width timing lines
— record numbering and identification — wide
range of recording speeds — use of standard MI
Galvanometers, all exclusive to the MI model 602
Direct Recorder OSCILLOGRAPH.

Midwestern Instruments manufactures several models

of oscillographs — a model for practically any
application.
= MIDWESTERN

INSTRUMENTS

415T AND SHERIDAN/TUI.SA, OKLAHOMA

CIRCLE 70 READERS SERVICE CARD
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Designed for Application
Mu Metal Shields

The James Millen Mfg. Co. Inc. has for many
years specialized in the production of magnetic
metal cathode ray tube shields for the entire
electronics industry, supplying magnetic metal
shields to manufacturing companies, labora-
tories and research organizations. Stock shields
are immediately available for all of the more
popular sizes and types of cathode ray tubes as

well as bezels for 2”7, 3 and 5" size tubes.

JAMES MILLEN

MAIN OFFICE

MALDEN, MASSACHUSETTS, U.S.A.

102 CIRCLE 71 READERS SERVICE CARD
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Many production problems, however, make de-
sirable special shields designed in conjunction
with the specialized requirement of the basic
apparatus. Herewith, are illustrated a number
of such custom built shields. Our custom design
and fabrication department is at the service of
our customers for the development and manu-
facture of magnetic metal shields of either nic-

oloi or mumetal for such specialized applications.

MFG.

AND FACTORY

CO.. INC.
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'HIGH STYLE!

ton traditional

QUALITY!

Weston presents a new look in panel instruments! You'll see the
difference at first glance. The price will delight you . . . the
performance will confirm that Weston’s unequalled craftsman-
ship has scored again!

ULTRA-MODERN STYLING! Crown Instruments, with their
handsome contours and sparkling prismatic cases, will enhance
your most advanced panels and equipment. They’re available
in a variety of custom-colors, too.

EXTRA-LONG SCALES! Crown’s 2.5-inch, 100° scales are longer
than those of most 3%-inch diameter panel instruments. Clear
plastic top, front and sides provide exceptional natural scale
illumination.

CORMAG® PROTECTION! Weston’s famous Cormag mecha-
nism permits close grouping of instruments on magnetic or
non-magnetic panels. No special adjustments need be made.
There’s no danger of magnetic intereffects.

WESTON ACCURACY! Crown D-C Instruments are accurate
within +2% of their full scale values; rectifier-type A-C models.
within +3%.

INTERCHANGEABILITY! All Crown models can be mounted in-
terchangeably with any 2.5-inch JAN or MIL spec instruments.

For accuracy, appearance, readability and cost, your best buy
is CROWN. Your local Weston representative will be glad to
quote on your requirements and arrange prompt delivery of
prototypes. Contact him for full information, or write to Weston
Instruments, Division of Daystrom Inc., Newark 12, N. J. In
Canada: Daystrom Ltd., 840 Caledonia Rd., Toronto 10, Ont.
Export: Daystrom Int'l, 100 Empire St., Newark 12, N. J.

ELECTRONICS engineering edition — March 14, 1958
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Truly Flexible High Frequency Attenuators at 50, 70, or 90 Ohm Impedances

e Fast Switching to Check Points (1%
Power, etc.)at Any Pre-Set Reference
Level

e 0-101 dbin 1 db Steps from Single Unit

o Ruggedized High Frequency Switches
— Solid Silver Contacts in Teflon —
for Low Insertion Loss

e 1% Tolerance Carbon Film Resistors
for Highest Accuracy and Stability

Kay Attenuators are a series
of nine high-frequency attenua-
tors in three groups. The first
provides a fixed insertion loss of
10 db; the two remaining offer a
zero insertion loss. Each group
offers a choice of 50 ohm, 70 ohm,
or 90 ohm input and output
impedance.

The first and second groups
provide 0-41 db attenuation in 1
db steps; the third provides 0-101
db attenuation in 1 db steps.

See Kay Attenuators and ;
other Kay precision elec-
tronic instruments at the
IRE Show — Booths
2608-09-10.

104

SPECIFICATIONS
Model 20 21 22 20-0 210 220 30-0 310 320
Cat. No. 430-A 440-A 450-A 431-A 44]1-A 45]1-A 432-B 4428 452-B
zjn 2out 50 ohms. | 70 ohms. | 90 ohms. | 50 ohms. | 70 ohms. | 90 ohms. | 50 ohms. | 70 ohms. | 90 ohms.
nom. nom. nom. nom. nom. nom. norm. nom. nom.
Max. Power V2 watt
: zero db at low freq. zero db at low freq.
Insertion Loss 10db j approx. 0.3 db at 200 mc approx. 0.5 db at 200 mc
DB Switched 41 db in 6 steps 101 db in 9 steps
Steps 20 db, 10 db, 5 db, 3 db, 2 ¢b, 1 db 20 db, 20 db, 20 db, 20 db,

10 db, 5db, 3db, 2db, 1 db

Frequency Range

DC to 500 mc *

Accuracy of
Attenuation

Within 0.1 db/db to 500 mc

Better accuracy at lower frequencies

Connectors BNC type UG-185/U
Dimensions 2Ya" x 8%4” x 2%" 2% x 11%" x 2%"
Weight 2V, bs. 4 lbs.
Price $95

DEPT. E-3

* useful to 1000 me

$65 ' $60

Al prices f.o.b. fc:'c?ory.

NOTE: Kay Attenuators can be made on special order in 0.5 db steps, and to
customer’s choice of insertion loss, attenuation range, and impedance rating.

CIRCLE 73 READERS SERVICE CARD

MAPLE AVE.

Write for 1958 Kay Catalog

KAY ELECTRIC COMPANY

CAldwell 6-4000

PINE BROOK, N. J.
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ALLIED'S CH RELAY

Miniature 10 Amp 4 PDT

Designed for Resistance fo?

Shock —100 gravity units

(H Vibration—S5 to 55 cps at 0.5 inch double
) amplitude 55 to 2000 cps at 30 Now Wi'h
ey Stabilized Construction™®
- Temperature—from —65°C .
to 4 125°C x
Includes materials and
Other Speciﬁcafions: H processing necessary to

minimize contact
resistance variations and
dielectric deterioration
during life due to
contact contamination,
mechanical wear and
shift of adjustments
with temperature,

Contact Rating: 10 amperes
resistive, 8 amperes inductive, at 29
volts d-c or 115 volts a-c 400 cps

Weight: 5.3 ounces ’

Dielectric: 1500 volts rms at sea level

=

=
=
=

Ul

Contact Resistance: 0.10 ohm max. initial

Ll

Contact Arrangement: Four Pole
TYPE CH-12D
Double Throw ACTUAL SIZE

STANDARD 3 STUD MOUNTING

The Allied CH-12D Relay was
developed to meet the more rigid
requirements of vibration, shock,
temperature, rupture and overload
conditions of the latest MIL spec.
This relay is constructed with the
latest improved materials and
processes available. This relay is
available with other mounting
arrangements, such as 4 mounting
studs, 2 mounting studs or holes

o+
BEISN TR LMD with Allied MHY-12D mounting
3 STUDS FOR MOUNTING o £ Vo
dimensions. For additional
DIMENSIONAL TOLERANCES: ON FRACTIONS * .L‘ ON DECIMALS % ol0 - lnformation ‘Vrite for BUIletln CH'

LLIED CONTROL

@ ALLIED'CONTROL COMPANY, INC,, 2 EAST END AVENVE, NEW YORK 21, N, Y. @

AL-18S




WHATEVER YOU REQUIRE IN S I LV E R

. .. HANDY & HARMAN IS YOUR BEST SOURCE OF SUPPLY

You can go no further for available knowledge of, and experience in, the manufacture of silver and silver
alloys. In the ninety years Handy & Harman has been active in the research, manufacture and application of
silver and silver alloys for all industry, it has gained the reputation of The Number One Source and Authority.

JOIN THE HANDY & HARMAN i

We have fo’::ETEec;II:cRa?RBYulletins giv- YOUl' NO' SOURCE OF SUPPLY
AND AUTHORITY

ing engineering data on the properties
ON SILVER ALLOYS

Among the many forms of silver
and silver alloys manufactured by
Handy & Harman are:

e Fine silver (wire, strip and foil)
o Silver anodes and grain for plating
s Silver contact alloys « Silver powders
¢ Silver flake, paints and paste o Silver
brazing alloys « Silver electronic solders
o Silver sintered metals o Solder-flushed
silver alloys e Silver chloride and oxide
¢ Coin silver (wire and strip) « Silver
bi-metals

and forms of Handy & Harman Silver
Alloys. We would like you to have any
or all of those that particularly interest
you, Your request, by number, will
receive prompt attention.

Fine Silver . . . . . Bulletin A-1
Silver-Copper Alloys . . Bulletin A-2
Silver-Magnesium-Nickel Bulletin A-3

Silver Conductive Coatings Bulletin A-4 HAN Dv & HARMA N

Qur Technical Service and field application experience are at your disposal...we General Offices:
welcome inquiries on products and product problems involving any form of silver. 82 Fulton Street, New York 38, N. Y

Otfices and Plants: Atlanta, Georgia « Bridgeport, Connecticut « Providence, Rhode Island ¢ Chicago, lllinois ¢ Cleveland, Ohio ¢ Detroit, Michigan « Los Angeles, California
Oakland, California e« Toronto, Canada e Montreal, Canada
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PERFORMANCE PROVEN
... FOR OVER 25 YEARS

RESISTORS

and

RHEOSTATS

H-H Long-Life Resistors

Blue Ribbon Resistors

Rugged blue ribbon resis-
tors provide higher watt-
age ratings per unit, save
space and weight. Con-
struction features high
temperature, vitreous
enamel, crazeless coating
for maximum moisture re-
sistance. Aluminum thru-
bar distributes heat uni-
formly. Corrosion resistant
and vibration-proof.

Gray Line Resistors

These dependable resis-
tors feature high tempera-
ture gray enamel coating
and stronger core for
extra dependability under
the most extreme operat-
ing conditions. All wire
connections on H-H Long
& Life Resistors feature all
2 welded construction. The
fixed, ferrule and adjust-
able types meet MIL-R-26
specifications.

Hardwick Hindle quality components offer circuit
designers and engineers exclusive electrical and
mechanical features. These design “plus” factors
provide complete dependability where severe

®

Seo us operating environments are encountered in
at the Show!  conunercial or military service. Complete data
Boothi3648 on H-H Rhcostats and Resistors is available on

I.R.E. Convention o - o J
New York Cotiseum  TCQuest. Call or write for illustrated resistor

Mareh 24th—27th and rheostat catalogs today!
Standard stock items available for
immediate delivery from authorized
local clectronic parts distributors.

The Mark of Quality Since 192}

ELECTRONICS engineering edition — March 14, 1958

40

TYPE AM RHEOSTATS (25 Watts)

TYPE AMS RHEOSTATS (25 Watts)

TYPE A RHEOSTATS (25 Watts)

Functions smoothly under
the most adverse condi-
tions. Terminals of strong,
corrosion resistant alloy,
are permanently welded
to winding form. Wound
ring ts made an integral
part of the refractory base
by vitreous enamel. Shafts
are insulated. Three ter-
minals permit use as po-
tentiometer or rheostat.

Featuring porcelain-vitre-
ous enamel construction,
Type AM rheostats are ex-
ceptionally rugged, com-
pact and possess excellent
heat dissipating character-
istics. Resistive element
is wound on a flat, pure
mica form, placed within
a refractory base and com-
pletely embedded in vitre-
ous enamel.

...... A AL AL R LR

This type Hardwick Hindle
Rheostat includes all the
electrical and mechanical
advantages featured in the
Type AM with lug termin-
als. However, Type AMS
Rheostats incorporate
screw type terminals.

weesrem=- P T X vreewseeeewewa e

TYPE H RHEOSTATS (50 to 1000 W.)

High temperature enamel
affords maximum safety
under overloading. H-H
bus-bar construction pro-
vides ample resistance,
ample safety under maxi-
mum current require-
ments. Constant pressure
contact arm provides trou-
ble-free operation.

40 HERMON ST., NEWARK 5, N.J., U.S.A.
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Evaluation of Sylvania transistors types 2N312,
2N356, 2N357, 2N358, for 1,000 hours at 85°C
shows the high Beta stability the units maintained

throughout the test.

Four more Computer Transistors

~from Sylvania

Sylvania widens its product line of
high stability types designed espe-
cially for computer applications

Design engineers are now provided with an expanded line of
computer transistors from Sylvania, basic source for high Beta
units. The new additions, types 2N312, 2N356, 2N357 and
2N358, are NPN germanium alloy junction transistors. They
exhibit the stable Beta characteristics and fast switching times
that have made Sylvania types 2N377, 2N385 and 2N388 so
popular. The new transistors are ‘“base-off-the-can’ types de-
signed specifically for those applications where all transistor
elements must be insulated from the metal case.

As with Sylvania original computer transistors, the types
2N312, 2N356, 2N357 and 2N358 meet EIA size group 30
dimensions. They also meet environmental tests typical of those
required in military applications. Tests include temperature
cycle, moisture resistance, centrifuge, and lead fatigue.

In addition to stable Betas at changing current levels, the
four types have good leakage stability. Total dissipation for
each unit is conservatively rated at 100 mw with ambient tem-
perature at 25° C.

¥ SYLVANIA

LIGHTING « TELEVISION +« RADIO . ELECTRONICS -

110 CIRCLE 78 READERS SERVICE CARD
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Typical Characteristics
25° C):

2N312 2N356 2N357 2N358
Collector Cutoff Current, IcBO
Ve = 20, emitter open —_ 20 20 20 va
Vg = 15, emitter open 10 va — —_ o
Vep = 5. emitter open - 3 3 3 ve
Vep = 1, emitter open 2 va — -— s
Emitter Cutoff Current, Iggy
Vgg = 20, collector open  — 20 20 20 va
Vgp = 15, collector open 10 va — — -—
Veg = 5, collector open — 3 3 3 va
Vgg = 1, collector open 2 va - —_ L
Emitter Punch Thru, IE
v a - 20 20 20 va
EB (¥cp = 20) (Vcp = 18) (Vg = 15)
Collector Punch Thry, I
. = 500 500 500 va
g~ -25 uva {reverse bias} (VCE - 20) (VCE - 18)~(VCE -15)
400 vo - - —
Rgg = 10K Vg - 15)
Current Gain, hgg
Veg=025,1c =100 mg — 30 - -
VCE =0.25, lc =200 ma — -— 30 Ed
Vcg=0.251c«300 ma — - - 30
Veg=10, Ic= 10ma 45 - - -
Saturation Voltage, Vg {max.)
lc =100 ma, I - 10ma — 0.2 - -—
Ic =200 mo, g =20 ma  — —_ 0.2 —_
Ic-300 ma, lg =30 ma — - - 0.2
lc= 10ma, lg=1 ma 0.075 - - -
Input Voltage, Vgg {max.)
Veg=0.25I1c =100 ma — 0.8 -~ —
Veg =025, Ic =200 ma  — - 0.8 -
Vcg=0.251c =300 ma — — - 0.8
Rise Time 1.0 1.0 K] 4
Storage Time 1.5 0.3 3 .5
Fall Time 0.8 1.0 5 K
SyLvania ELecTrIiC PRODUCTS INC.
1740 Broadway, New York 19, N.Y.
In Canada: Sylvania Electric (Canada) Ltd.
Shell Tower Bldg., Montreal.
«  ATOMIC ENERGY « CHEMISTRY-METALLURGY
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3y, TIMES ACTUAL SIZE

CLOSED ENTRY DESIGN...
FOR 100% MORE RELIABILITY

A solid ring limits socket contact expansion to maximum tolerance of pin
diameter. This prevents over-stress of the individual socket contact leaves and
possibility of any contact distortion. Also, an oversized probe cannot enter the
socket contact. Even “rocking” and “prying” actions will not distort the
contact.

Constant and uniform insertion pressurc is guarantecd while a consistently
low millivolt drop is maintained. The new contact was developed for use in
intercontinental ballistic nussiles and other applications requiring high reliabil-
ity. It is another example of Continental Connector’s constant research into
umproved design.

Technical brochures on various Continental Connectors are available free on
request. Specify your requircments to Electronic Sales Divisiont, DeJur-Amsco
Corporation, 45-01 Northern Boulevard, Long Island City 1, N. Y.

announces...
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be Forceq Hon—Cannot
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up, Turret, of N
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Taper piy (Solder Cups t:aﬂs

be hOt re-fi p
sireq "t Prefiled, if e

ude Soider

AVAILABLE IN ALL STANDARD CONTINENTAL CONNECTORS

4 k 15 Contact Plug

3% - » and Receptacl
. 24 /{f“@ n ceptacle

with New Closed
) e - . Entry Contacts
1..‘“" % and Turret Ter-

‘Eﬁ?ﬁ% minals.
e

*PAT. PENDING
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Continental Connector and
New Closed Entry Contacts
Used with Printed Circuit
Application -for Classified
Intercontinental Ballistic
Missile.

VISIT US AT L.R.E. SHOW
BOOTHS 3911—3813

Exclusive Sales Agent
DeJUR-AMSCO CORPORATION
45-01 Northern Boulevard

Long Island City 1, N. Y.
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w for teleprinter,
“E NORTHERN RADIO |
half duplex and

REGENERATIVE oot
R E P EAT E R N : 2 operation

e

Type 207 Model 1

the most advanced |
in the industry!

The new Northern Radio Regenerative Repeater is design:é
for use in telecommunication circuits to re-shape and re-time distorted
signals for local use or retransmission. Special provision has also been
made for use of this unit on half duplex circuits — where it will not only
regenerate the ordinary teleprinter signals but also faithfully repro-
duce such special signals as “break” signals and “mark restoration”
information.

Further provision has been made for use of this Regenerator
with synchronous binary signals on either single channel circuits or

Input Keying {1) Neutral keying, posi-
multi-channel time division multiplex systems. Provision is made to Signal tive or negative sense
h 3 hi it f I Requirements: (0) on-off 60 ma pulses
synchronize this unit from an external source. (b)on-aff voltage
pulses 10-100V into
. . . X 100K ohms
* Maximum Acceptable Signal Distortion: {2) Polor keying
new circuitry accepts up to 47% mark or (3) Dry contact keying
space distortion. Frequency Less than 1 point range foss
P ing’’ H its: i H Stability of Time for = 10% line voltage
Floating’’ Input & Output Circuits: completely electronic Sy B Rl Ty
output, no relays' - bient change from 25° C
e Greater Timing Circuit Stability: time base Sampling Time:  Approximately 50 micro-
derived from highly stabilized L-C oscillator. seconds
. . q tput: Efectronic t tputs:
o Switch Selection of Speeds: 60, 75, 100 words per minute. OufRd B
{a) neuvtrol 65 ma max.
o Adaptable to Any Speed: low-pass filter & into 2K ohms
frequency-determini lements are plug-in units. {b) polar 33 ma (max.)
eq y-determining eleme plug A
o Completely Self-contained: includes power supply Output (a) Signal bigs distortion
and line battery. Distortion: fess thon 0.5%
(b) Signal element random
e o
e OTHER OUTSTANDING FEATURES: Giteg lesstiban 1o
(¢) Signal history (duty
— faithfully reproduces "break’’ signals cycle) distortion fess
e "o . . . than 0.5%
— transmits “break” signal in case of line failure . [
R (d) Total distortion less
— protected against “/space lock-out” than 2%
— output can be open-circuited with no excessive rise in Power 125 watts opprox: 110/
line voltage & no harm to the Repeater Requirement: 220V, 50/60 cps
— 22 front panel test points for equipment function Mounting: Standard: 19" rack mount-

. . . . ing, 5'%" I
and 8 jacks for input & output line, equipment, ing, 54" pone

current and voltage measurements
Write for free 67-page catalog. See us at Booth 1423, IRE SHOW

Pace-Setters in Quality Communication Equipment

Norrzzry RADIO COMPANY , inc.

147 WEST 22nd ST.. NEW YORK 11, NEW YORK
In Canada: Northern Radio Mfg. Co., Ltd., 1950 Bank St., Billings Bridge, Ottawa, Ontario.
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GENERAL @3 ELECTRIC

TUBE DESIGN NEle'

FROM THE RECEIVING TUBE DEPARTMENT OF GENERAL ELECTRIC COMPANY

£
[
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General Electric Improves TV Reception Through
New, Close Controls of Tube AGC Performance!

How General Electric’s close control of tube AGC characteristics stabi-
lizes TV-set performance! R. E. Moe, Manager of Engineering, General
Electric Receiving Tube Department, shows the relationship that exists

More and tlighter controls than the
industry has used before, are being
applied by General Electrie to eritical
[F-amplifier tubes for sockets with
AGC. Television manufacturers and
owners benefit in improved reception,
whether in low, intermediate, or
strong-signal areas.

In the past, the practice has been
to hold quality controls to the high
and low ends of the AGC voliage
range, which led to variations—oflten
wide—in the shape of the actual tube
performance curve. Now, by doubling
the number of control points,

/WAL L
RANGE FoR B‘lmli

General Electric helps stabilize the
performance of IlF-amplifier types al
all signal levels.

In addition: through median, or
““lol-center”” control methods, a
heavy preponderance of General
Eleetric tubes manufactured and
shipped follow the center line ol the
oplimum performance ecurve (see
chart at left, above). The percentage
of tubes which approach the outsidle
control limits is exceedingly small.

Because tubes for fringe-area TV
musl amplify extremely weak signals,
high tube gain is fundamental-—and,

between tightly-controlled characteristics of an IF-amplifier type, and
television-receiver performance that is held to quality levels at important
points such as the high-signal and low-signal reception areas.

from the standpoint of a receiver
manufacturer, must be uniform and
predictable in every lol of tubes he
installs. Sirong-signal reception, on
the other hand, calls for equally
uniform and predictable grid cut-off
characleristics.

Bv promoting consistent tube AGC
performance at all voltages, General
Electric’s new, close control methods
help make it possible for television
builders 1o offer the public sets that
are economical in ecircuitry and
transform signals of any strength into
pictures with superior qualily.

— >



Tear off and keep this sheet for reference. It contains useful tube-application data.

WITH TV SWEEP TUBES, INADEQUATE GRID DRIVE CAN CAUSE...

... Loss of sweep width—giving a narrowed TR e s e
and distorted picture.

...Reduction in the picture-tube voltage mli?-% “_\i\i\\\\\i\ o
\

—less brightness and contrast. ey

and sweep
RIGHT: curve shows how sweep width) y
width and high voltage both are
reduced by grid voltage that is
insuflicient. The shaded area indicates
less-than-desired picture performance.
Designers, by providing for ample
grid drive in the sweep circuit, can 1 | ) 1
conlribute importantly to superior T'V. —60v  —80v —100v 120y —140v  —160v

Low Grid Drive Will Fail to Hold Tubes GRID

DRIVING

at Cut-Off. Circuit Energy Suffers. VOLTAGE

In the center curve at right, “A” indicates the undesirable
plate-current flow that can occur when grid drive is insuflicient
to hold a horizontal-amplifier tube at cut-off. This flow acts as a
shunt on the stored energy ol the circuit. The result is a loss of

high vollage and sweep width of as high as 50%. PLATE

3 : . . . . CURRENT
TV designers must guard against two contingencies. One is

insufficient grid voltage provided for in the sweep circuit itself.
After the circuit has been checked with this in mind, the
desiguer should assure himself that the sweep tubes he selects

will meel those standards of performance required for high
picture-tube voltage and full sweep width at all times.
. ] Floetrie accicte he oarof BRTT . PLATE
.H(’IC General h.lt‘tlll( assists l)_\‘ carefully controlling, .lll.mugh‘ e
high-voltage testing. the cut-off and other characteristics ol
O0DQO6-A’s and other sweep tubes before they reach the set
manufacturer’s hands. More dependable TV quality results. i |
] 1
I ||
reeace — L remrace — — | L_ _ retace __

For further information, phone nearest office of the G-E Receiving Tube Department below:

EASTERN REGION CENTRAL REGION WESTERN REGION
200 Main Avenue, Clifton, New Jersey 3800 North Milwaukee Avenue 11840 West Olympic Boulevard
Phones: (Clifton) GRegory 3-6387 Chicago 41, lllinois Los Angeles 64, California
(N.Y.C.) Wisconsin 7-4065, 6, 7, 8 Phone: SPring 7-1600 Phones: GRanite 9-7765; BRadshaw 2-8566

Progress /s Ouvr Most Important Product

GENERAL ELECTRIC

t2-11.101
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Fuil 24-hour reels of DuPont Mylar
tade are imprinted with time scals,
save storage space.

Rugged, yet weighing only 2624 Ibs.,
machine is easily portable in its own
case.

(MODEL S-124)

o " "l
Machines can be easily mounted in
19/ communications racks, or fitted
neatly into existing instatlations.

Standard communications headsets
or special featherweight model plug
in easily, for monitering.

24-Hour Recording, unattended, on
Single Reel of DuPont Mylar' Tape

Now, without a change of tape, you can record a
full 24 hours—on a machine the size of an over-
night case.

This amazingly compact new SoundScriber
““24” is a full power performer in every sense. A
single channel unit, it faithfully records and re-
produces magnetically on space-saving, re-usable
reels of DuPont Mylar® tape.

Pin-point location of recorded segments is
quick and easy through an accurate time scale
printed on the tape. Sharp, clear playback is as-
sured from a powerful, built-in speaker. Headsets
plug in easily, for monitoring.

Precision engineered to incorporate the newest
and finest electronic components, the “24’’ oper-

S ornd Senibren:

MAGNETIC TAPE AND PLASTIC DISC RECORDING EQUIPMENT

ates with clockwork precision on 115 Volt, 60
cycle AC current. Controls are simple and con-
venient. Accessory brackets are available for rack
mounting.

Let us give you complete details, without obli-
gation. Fill in coupon below, attach to your busi-
ness letterhead and mail to: The SoundScriber
Corporation, Box 1941, New Haven, Conn.

- e — ——— S —— o

Fill out...clip to your letterhead . .. mail today!
The SoundScriber Corp., Dept. E-3
Box 1941, New Haven, Conn.

Please send me a copy of your free, detailed folder on the I

new SoundScriber 24-hr. recorder.

NAME

COMPANY

ADDRESS
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Prongs snap into
punched or drilled hole

CUSTOM-DESIGNED AND MASS PRODUCED
TO YOUR PARTICULAR REQUIREMENTS

Dot plug buttons were originally used in auto-
mobiles to fill spaces on standard models which,
on de luxe models would be occupied by such
extras as cigarette lighters, radio controls and so
on. They are now also widely used as lenses
for indicator lights and as identification buttons
on instrument and control panels of all kinds.

Availableinclearor colored plastics...brassor steel
in all standard finishes., .. embossed and enamel-
filled or molded to show company insignia or other
identification symbols . . . Dot plug buttons snap
into place and stay where they’re put even under
conditions of extreme vibration. Yet they can be
removed and replaced repeatedly without damage.

CARR FASTENER COMPANY

DIVISION OF UNITED-CARR FASTENER CORPORATION 31 Ames Street, Cambridge 42, Massachusetts

MAKERS OF

CIRCLE 84 READERS SERVICE CARD

FASTENERS

See us at Booth #2536—I.R.E. Show

March 14, 1958 — ELECTRONICS engineering edition



Ucinite Electrical Assemblies

‘ BATTERY CONNECTORS

Wired snap-on units far use
with batteries equipped with
United-Carr electrical snap
fasteners. Wiring ta custamer’s
specifications.

SHOCK MOUNTS '

Offered in several sizes—
brackets and durameter of
rubber bushings can be varied.
With threaded Teenuts or plain
bushings. Insulated versions if
needed.

‘ TUBE CAPS

Pasitive gripping, heot treated
steel springs in corana resistant
metal housing. Insulated or
non-insulated. Wired ta speci-
fications. Type shawn has
silicon shield far speciol ap-
plication.

SWITCHES '

QOak tyse switches manufac-
tured as a licensee. Variety of
rotary and push-button as-
semblies to specifications.

‘ TEST JACK
at

U-inite's quality jack for .080
probes. Beryllium capper con-
tacts. Nylon insulation in colors.
Metal shell for firm dependable
mounting.

METAL STAMPINGS '

Volume. production in Metal
stampings. Yeors of engineer-
ing and tooling skill available
to solve your particular prob-
lem,

The UCINITE Company

DIYISION OF UNITED-CARR FASTENER CORP.

Newtonville 60, Massachusetts

SEE US AT BOOTH NO. 2536—I. R. E. SHOW

ELECTRONICS engineering edition — March 14, 1958

‘ BANANA PINS

Faur sizes af plugs with ane-
piece beryllium capper springs.
Adaptable maunting ends in
threaded, staking, or salder lug
types. Similar Mating Jacks
alsa availatle.

ANODE CONNECTORS '

Plug button cantacts far posi-
tive firm connections. Corana
resistant neaprene or silican
shields in straight ar right
angle types. Wiring ta cus-
tomers specifications.

‘ MAGNETRON CONNECTORS

For heater and heoter cathade
terminals of magnetrans. Avail-
oble in many variatians ta
answer specific needs.

SNAP SWITCHES '

Precisian, momentary cantact
push-buttan switches. Small
and dependoble. Several cir-
cuit arrangements. Water tight
versian shown. ’

‘ VIBRATION ISOLATORS

Equiflex (1 to 1 ratia) metal
maunts ensure long life, fit
small spaces, can be used in
any direction. Three sizes, cup
ar plate mountings.

uon of \ato
bly of met {
inite 15 . das
o a) parts 2% 2 ficat! call yout
e an M an
design, €08 em‘%a engineer
y st Uanite fie
ear€
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RUGGED...RELIABLE...VERSATILE

6216 Pass Tube combines...

LOW D-C RESISTANCE
HIGH A-C RESISTANCE
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CBS 6216

Plate Characteristic

Ideal and actual o-c and d-c slopes compared,

Screen grid voltage = 100 volis
Control grid voitage = 0 voits

|
!
]

PLATE VOLTS

The ideal pass tube would have zero d-c and infinite
a-c resistance. Note how closely the 6216’s plate char-
acteristic approaches this. Its low plate voltage knee
Is unique . . . results in minimized internal tube drop.

Another feature is the tube’s resistance to cathode
interface formation which keeps the rise time high on
a steep wavefront in switching applications. The 6216
1s suitable for many circuits: pass . . . switching . . .
control . . . cathode follower . . . power amplifier
(Class A, B, C) . . . and filter reactor, for example.

This efficient 9-pin miniature beam pentode is
mounted in a compact T-615 bulb. Yet the CBS 6216
has maximum ratings of 10 watts plate dissipation,
110 ma. cathode current. Reliabilized and ruggedized
(650 g), the tube is designed for use in airborne and
vehicular equipment.

Can you use this versatile tube? Write for complete
Bulletin E-199A — or order the CBS 6216 today.

CIRCLE 86 READERS SERYICE CARD
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60 120 240 360

Reliable tubes through
Advanced-Engineering

-®tubes

CBS-HYTRON

Danvers, Mass.

A Division of
Columbia Broadcasting System, Inc.
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Simplify complex checkouts . . .
MONITOR 100 CHANNELS OF INFORMATION—SIMULTANEOUSLY

Unique and compact, the new Brush Event
Recorder greatly minimizes the amount of time,
space and equipment needed to perform complex
checkouts on critical systems and processes.

On a moving chart only 12"’ wide with a
length of 500 feet, as many as 100 channels of
sequential or operational information may be
recorded simultaneously —indicating any number
of events pertaining to electrical or physical
phenomena.

The make-break of a relay, for example, can
show as a break in a continuous trace or as a new
trace; and the event itself is shown in a time

relationship to all other events. Thus, you have
an immediate picture of an entire situation at
any time. Electric writing styli record in less than
one millisecond after receiving a signal . . . han-
dle up to 500 signal changes per second! Sixteen
electrically controlled chart speeds may be select-
ed from remote or on-the-spot locations.
Purposely designed to easily adapt to military
specs, the new Brush Event Recorder is an ideal
checkout instrument for use with industrial as
well as defense equipment. Send for detailed
literature, or ask for application assistance from
your Erush factory branch or representative.

—bI‘USh INSTRUMENTS

CIRCLLE 87 READERS SERVICE CARD

DIVISION OF
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GREATER

¥ i

PERMANENT

MILLIVAC

INSTRUMENTS

Designed for exacting electronic measurements,
each of these products establishes a new quality
standard in its field.

l DC precision milli-VIVM, MV-57A
/4% Dc VTVM An unusual VIVM with better than Y% accuracy, designed especially

for those who find an ordinary 2 or 3% VTVM not accurate enough.
Permanent accuracy due to built-in standard cell and precision wire-
wound resistors.

]/ 7 real VTVM Precision, high impedance RMS milli-voltmeter, MV-32A

2 O RMS This is not one of the "true” RMS voltmeters which use synthetic RMS
circvitry. It is a real RMS voltmeter, incorporating a vacuum thermo-
couple. Accuracy /5%,

DC differential milli-VIVM, MV-37A

Dc differential VTVM This instrument meets the demands of many industrial and research engi-
neers for a good differential DC-millivoltmeter. 1 mV — | kV F.S., 3%.
Video-power-post-amplifier, VS-102A
It puts @ “punch’ into weak signal generators and sweep generators.
Max. output 28 V peak-to-peak, 20 cps — 10 MC.

We invite you to evalu-
ate these and other
new instruments at IRE
— New York, Booths
3204-3206.

e #

INSTRUMENTS

Division of Cohu Electronics, Inc.

BOX 997 SCHENECTADY, N.Y.
T OM ORROW I S O U R Y E S T ERDAY

18 CIRCLE 88 READERS SERVICE CARD March 14, 1958 — ELECTRONICS engineering edition



Crystal filters

TYPICAL RESPONSE CURVES
INDICATING THE VARIOUS SHAPE
FACTORS AVAILABLE IN STANDARDIZED
BURNELL CRYSTAL FILTERS

ARBITRARY UNITS

ARBITRARY UNITS
o 20
T T 1 1

|
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RAYTHEON HAWK M F o got u LRMY,

Where there must be no slipups

there will be no slipups
— if you depend on CAMBION®

T.ooking for reliability?

CAMBION guarantees its compo-
nents unconditionally in any
quantity from one to millions.
CAMBION quality control includes
material certification, step-by-step
inspection in production, and finally
rigid inspection of finished product.
There is reliability for you.

For samples, specifications, and
prices, write to Sales Engineering
Department, Cambridge Thermionic

Corporation, 437 Concord Avenue,
Cambridge 38, Mass. West Coast
stocks maintained by k. V. Roberts

/,

] CAMBRIDGE THERMIONIC CORPORATION

(/A IEICDINT 7

& Associates, 5068 West Washing-
ton Blvd., Los Angeles 16 and 1560
Laurel Street, San Carlos, Calif.

I

§

Mokers of guaranteed electronic components, custom or standard

See Cambion Guaranteed Components on Display at Booth 2219, IRE Show, New York Coliseum, March 24-28

120 CIRCLE 90 READERS SERVICE CARD
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Ten families of Cambion quality components —
guaranteed unconditionally in any quantity

CAMBION QUALITY SHIELDED COIL FORMS
Miniaturized. Highly shock resistant. Me-
chanically enclosed, completely shielded
for maximum reliability.

CAMBION QUALITY CAPACITORS
Miniaturized Variable Ceramic Capacitors
that outperform much bigger capacitors.
(Extreme right) : Stand-Off Capacitors with
ceramic dieleciric. Rugged R-1" by-pass
capaciiors for high quality equipment.
Shock-, vibration-, humidity-resistant.

CAMBION QUALITY
WOUND COILS

IN STANDARD
VALUES

Precision-wound on
slug-tuned ceramic
coil forms, with sili-
cone [Fibreglas collars
and mounting hard-
ware. Available in
bulk or in kit form
(illustrated).

i

CAMBION QUALITY DIODE CLIPS

Seven different types, including rivet and
spring-loaded units primarily for holding
fragile pigtail leads from .005” to .085” in
diameter. Also, one-, three-, and five-cell
battery clips and miniature plugs and
jacks.

CAMBION QUALITY
KITS

Design your elec-
tronic equipment
around standard
components, using
four convenient
caMBION Kkits: Coil
Form Kit, Coil Kit,
Choke Kit, Solder
Terminal Kit (illus-
trated).

IR

o

TR s
]
»

CAMBION QUALITY TERMINAL BOARDS

Custom-made, standard all-sets, standard
ceramics. Variety of materials available —
paper, cloth, nylon, glass laminates —
phenolic, melamine, epoxy, silicone resins.
Moisture- and fungus-proofed.

CAMBION QUALITY
PERMA-TORQ®
COIL FORMS

Constant - tensioning
devices for tuning
cores of slandard
CAMBION ceramic coil
forms. Keeps coils
tuned as set despite
shock, vibration.

CAMBION QUALITY INSULATED TERMINALS

Wide variety of stand-off and feed-through
models in Teflon and ceramic. Extremely
resistant to shock, vibration, moisture and
temperature. Solder terminals hold even
after prolonged soldering operations.

CAMBION QUALITY
KNOBS AND
PANEL HARDWARE

Selected materials,
carefully processed
and finished. Metal
parts polished before
plating. Hard-wear-
ing surfaces, lasting
lusters.

ELECTRONICS engineering edition — March 14, 1958

CAMBION QUALITY PRINTED CIRCUIT
COIL FORMS

Phenolic and ceramic {ypes. Can be
soldered after mounting. Available as
forms alone or wound as specitied. Two-
to six-terminal models.

CIRCLE 91 READERS SERVICE CARD
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When we say “‘precisely’” we mean control within .259 of
range! Here's why — when temperature goes up, the resist-
ance of the thermistor sensing element goes down — a unique
property that makes very small temperature changes into
farge resistance changes. That means quick, extremely precise
{emperature control!

Small probes respond fast — can be installed nearly any-
where. Unbalanced bridge circuit design assures sensitivity
and reliability. These are among reasons why one Thermistor
Controller customer can report 0.08°F control. Why another

o reports over two years service with no drifior set point variation!
Y b l You can have remote control — as much as 200 feet —
O u r e p r e C 1 S e y without ambient or lead length compensation problems. You
can control 1 or 100 points, with or without indication. Ver-
satile Fenwal Thermistor Controllers are adaptable to all
t kinds of applications. No matter what your need, you get
C O r r e C dependable precision with amazing stability.

You'll want to have complete details on the new advance

in precision temperature control at your fingertips, and we’ll

get it in vour hands soon if you'll write us at Fenwal Incorpo-
w}len you use rate¢ 203 Pleasant Street, Ashland, Massachusetts.

Fenwal Thermistor Temperature Controllers

Here’s a Thermistor Controller (Model 530) in a package forming machine.
One Fenwal Thermistor probe in one corner plunger controls temperature at
all four corners. A potentiometer on the control panel permits infinitely vari-
able temperature range from 200 to 600 degrees. It eliminates a thermostat
in each of the corner plungers, simplifies operation and maintenance — and.
assures uniformly high quality output. There are four standard temperature
ranges for you to choose from: —100°F to 50°F; 0°F to 150°F; 100°F to
300°F; and 200°F to 600°F. Special ranges can, of course, be supplied in

most cases.

CONTROLS TEMPERATURE...PRECISELY

122 CIRCLE 92 READERS SERVICE CARD CIRCLE 93 READERS SERVICE CARD—»



TENSILE‘STRENGTH—ROOM TEMP.

34,000 PS)

25,000 PS5l
10,000 PSI

Strongest Steatites

Normal 96-98%

0.005

0002 L

o001 |

Coors AD-99

00005 |

4 Cast lrons ;
00002 |

LOSS TANGENT

AI,O;

500°C
\\.’ DIELECTRIC PROPERTIES  cbooc_

»500“E‘~‘~
- N e gy 500°C
Se O i s g o i e

25°C

00000 |

000005 1

me

T L
100me 10Kmc

FREQUENCY

1
10me

SUPER DIELECTRIC = STRONG AS IRON
75% OF TENSILE STRENGTH AT 2000°F

Coors new AD-99 ceramic is non-
porous 99.09% Al,0, with the amazing
tensile strength of 34,000 psi — as
strong as cast iron. It has 30% greater
strength than the best commercial high
aluminas of 96% to 98% Al Q,. It is
particularly superior to any ordinary
metals in strength at high temperatures
—retaining 75% of its tensile strength
or 20,000 psi at 2000°F (1100°C).

Coors AD-99 is a superior dielectric
material. At modern micro-wave fre-
quencies, loss tangents are lower than

those of plastics and all but one or two
special ceramic materials—as reported
by the Laboratory for Insulation Re-
search, Massachusetts Institute of Tech-
nology. At room temperature, the loss
tangent is 0.00006 =-0.00002 at 100
mc, less than 0.0001 at 300 mc, and
0.00052 at 50 Kmc.

These properties, combined with the
excellent hardness and wear resistance
of the alumina family, make this the
most superior ceramic now available
for commercial use. In addition, Coors

AD-99 has complete, unequaled ho-
mogeneity made possible only through
the use of the Coors isostatic process.”

Originally developed in Coors own
laboratory especially for radome work,
Coors AD-99 is now available on a
commercial production basis for criti-
cal electronic and mechanical appli-
cations. We can make test parts for
your developmental work at nominal
costs. Production quantities can be
supplied at prices only slightly higher
than ordinary alumina ceramics.

*Coors Porcelnin Company operates under license for this patented process from Champion Sparkplug Company, Toledo, Ohio.

—& 'y —T

C RS PORCELAIN
00 n

: |
COMPANY '

|

Manvfocturers of High Strength Alumina Ceramics |

‘GOLDEN, COLORADO }

Company...

COORS PORCELAIN CO., 612 9th St., Golden, Colo.
Pleose send me detailed bulletin on new Coors AD-99 Ceramic,

DIELECTRIC CONSTANT

50K mc

Address.
City

State

See our 12-page catalog in Sweet’s Product Design File
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MICROWAVE FERRITE CIRCULATOR...

Compact C-band unit replaces gas-tube
duplexer; needs no external power.

System designers: This new circulator is lighter and more com-
pact than the differential phase-shift type unit and readily
replaces typical TR or ATR gas tubes in C-band microwave
transmission systems.

The Raytheon Model CCM1 weighs less than 5 Ibs. and is less
than 6 inches long. Its permanent magnet design eliminates the
need for external drive power. The CCM1 reduces requirements
for filters and klystron isolation common to systems using
T-junction duplexers.

With Raytheon’s advanced microwave component designs like
this new C-band circulator, systems designers now have more
freedom than ever before to design compact lightweight pack-
ages. Other devices now available and in advanced stages of
development include isolators, both high and low power, ranging
from L-band to Ku-band; ferrite switches; modulators; and
side-band generators.

FOR COMPLETE FACTS or assistance
RAYTHEON MINIATURIZED X-BAND ISDLATORS weigh as ;';ms°(l)‘r’l’e“ngt yi’g‘;le’;’:"’s‘;’;"‘l’ f‘::::
lithe as 2.2 oz. For somewhat different requirements in 3 p , 1ply
the lower frequency L-band, Raytheon recently introduced to the address below, outlining your 5
the first high-power L-band isolator commercially available. requirements. 5 |

B ek
RAYTHEON MANUFACTURING COMPANY

Special Microwave Device Group
100 River Street, Waltham 54, Massachusetts

SEE OUR EXHIBIT AT THE IRE SHOW

Excellence
in Electronices
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MADE

NOTE THESE OUTSTANDING
FEATURES

e NIXIE READOUT IN-LINE
FIGURES VISIBLE 30-40 FT.

e RELIABILITY OF
BEAM SWITCHING TUBE

e OPERATION WITH FULL
TOLERANCE VARIATION
OF ALL COMPONENTS

@ SMALLEST PANEL HEIGHT

3 %¢”)
MINIMUM HEATER WATTAGE
¢ PLUG-IN DESIGN

@ PROVISION FOR MECHANICAL
OR ELECTRONIC ZERO-SET

@ UNITS CASCADED DIRECTLY

Q

Write for new brochure S1-4 that includes the Burroughs “Beamplexer’’

e S

POSSIBLE BY BEAM SWITCHING TUBES

MODEL DC-101 DC-102 DC-103 *DC-105
Input Negative 2.5 us 125V Negative 50 Volts Negative 110 Volts Negative 110 Volts
1, Sine Wave Less than 1 usec Less than 0.5 usec Less than 0.5 usec
Or Output of DC-101 rise time rise time rise time
DC-102 Duration at least
2 usec
Output Drive DC-101 Drive DC-101 Drive DC-102 Drive DC-105 and

Resolution of
Paired Pulses

Reset to Zero

Construction

Maximum
Counting Rate

Count Indication

Power Reguirements

Tube Complement

Less than 10 usec

Manual on Switch
Closure or Electronic
with Suitable Puise

Plug-In-Winchester
Type MRESP

For Insertion in
Type MRE9SS

10 KC

Nixie “in-line”
Numerical Readout —
Type 6844A

300V —~ 18 ma DC
6.3V —-03AAC

Type BD300 Beam
Switching Tube Counter
— 6844A Indicator

Less than 10 usec

Manual on Switch
Closure or Electronic
with Suitable Pulse

Plug-In-Winchester
Type MRESP

For Insertion in
Type MRESS

100 KC

Nixie *‘in-line"’
Numerical Readout —
Type 6844A

300V — 28 ma DC
6.3V —0.6AAC

Type BD300 Beam
Switching Tube Counter
— 6844A Indicator —
Type 6201 Flip-Flop

Less than 1 usec

Manual on Switch
Closure or Electronic
with Suitable Pulse

Plug-tn Winchester
Type MRESP

For Insertion in
Type MRE9S

1 Mc

Nixie “‘in-line'’
Numerical Readout —
Type 6844A

300 V — 30 ma DC
6.3V —-09AAC

Type BD300 Beam
Switching Tube
6844A Indicator
5670 Flip-Flop

5963 Buffer

10 Individual Qutputs
Less than 1 usec

Manual on Switch
Closure or Electronic
with Suitable Pulse

Plug-1n Printed
Circuit Board

For Insertion

in U. S. Components
UPCR93-D10

1 Mc

Nixie *‘in-line"’
Numerical Readout —
Type 6844A

300V — 30 ma DC
6.3V —-09AAC

Type BD300 Beam
Switching Tube
6844A Indicator
5670 Flip-Flop
5963 Buffer

high speed 10 position electronic switch.

Burrough s ‘Corporation
B

Plainfield, New Jersey
SEE US AT BOOTHS 1718-24 IRE SHOW

Gw
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EDISON

CHARACTERISTICS STANDARD EDISON GEAR HEADS
Size 8 10 11 15 18
Part Number
Pinion Data:
Number of Teeth 12 13 13 15 15
Diametral Pitch 120 120 120 96 96
Pressurg Angle 20° 20° 20° 20° 20°
Pitch Diameter .1050" .1083" .1083" 1562 1562
.0 .0 4.0 4.0 +.0
-.0005 —.0005 —.0005 —.0005 —.0005
Ratio L Ratio KL Ratio Ratio & Ratio
17 0.750 N 0.781 36 40 0.812 60
42 0.812 93 0.954 108 140 1.000 240
Gear Ratio to 104 1.008 280 1.054 324 490 1.100 960.
Length “L" 253 1.070 840 1.116 972 1715 1.162 3840
615 1.204 2521 1.266 2916 6000 1.328 15,360
1494 1.347 7565 1.409 8748 21,000 1.487 61,440
3629 1.421 22,696 1.500 26,244 73,500 1.600 -245,760
Moment of Inertia - !
GM CM? .01 018 .02 .05 .08
Maximum Running
Torque in. oz. 15 15 20 25 - 25
Maximum Stall Torque : !
gl - a 3s 35 40 50 50
Breakdown Torque
e .01 .01 012 .015 018
Backlash maximum 30’ 30/ 30’ 30 : 30 -

Gear Tolerances: Precision Class 2 AGMA 236.02. Bearings: Stainless Steel ABEC Class 5 or better. Shaft
Radial Play: .002”/inch length max. with 4 ounce gage load. Shaft End Play: .002” max. with 1 pound gage load.
Friction Slip Clutch available on request. Designed to meet applicable paragraphs of MIL-E-5272.

Thomas A. Edison Industries
INSTRUMENT DIVISION

54 LAKESIDE AVENUE, WEST ORANGE, N. J,
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DOW CORNING

CORPORATION

ELECTRICAL

Silicone Dielectrics

AND ELECTRONIC

NEWS No.l7

Rotary Switches More Reliable |
With Silicone- Glass Laminates |

Combining unique dielectric and physi-
cal properties, silicone-glass laminates

can be used to improve the performance | |

of electrical and electronic devices in-
volving extreme heat or moisture. An
unusually good illustration is provided
by Shalleross Manufacturing Company,
Collingdale, Pennsylvania.

Shallcross’ new line of 24-position electrical
rotary switches features decks stamped
from glass cloth laminate bonded with a
Dow Corning silicone resin. The heat-
stable silicone-glass decks keep terminals
locked securely in place despite heat of
soldering. More important, the silicone-

glass construction of these 1500V, 1 to 6
deck rotary switches assures reliable opera-
tion in hot, cold or humid climates where
other insulating materials would fail.

According to Shallcross, silicone-glass lam-
inate was chosen because of these outstand-
ing properties:

1. Low moisture absorption.

2. Thermal stability which not only per-
mits service in varving climates, but
prevents terminals loosening during
soldering.

3. Good surface resistivity,

4. Low diclectric loss for increased RF
efficiency.

The silicone-glass laminate used in these
switches is “Phenolite G-7-830,” produced
and sold by National Vulcanized Fibre
Company. National fabricates the plates
maintaining a tolerance of =#.005 inch in
the punched holes. No. 66

Pressure-sensitive silicone tapes— that stick to
wet or dry surfaces; form good bonds; have
high dielectric strength; repel moisture; are not
affected by corrosive chemicals—are described
in a new folder designed to help you choose the |
tape best suited to your application. No. 67 |

ATLANTA + BOSTON + CHICAGO -

Canada: Dow Corning Silicones Ltd., Toronto;
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)

REPLACEMENT COSTS SLASH

Increasing the reliability of magnetic
brakes and couplings by insulating them
with silicone dielectrics has paid hand-
some dividends to the Baylor Company,
Houston. Result: greater customer sat-
isfaction plus improved majintenance-
free performance for their product.

LARGE SILICONE EXHIBIT A
FEATURE OF 1958 IRE SHOW

For the latest news of silicone dielec-
trics and to learn how you can profit-
ably apply these new engineering ma-
terial to vour specific designs, be sure
to visit the Dow Corning Exhibit,
BOOTHS 1106-8, New York Coliseum,
March 24 to 27.

See for yourself how silicone rubber stays
flexible in extreme cold; how silicone in-
sulated equipment operates at temperatures
far above the limits of organic insulation,
and how dozens of other electronic prod-
ucts are made better and more reliable
with silicones.

And while there, be certain to pick up your
copy of the most comprehensive guide to
Dow Corning silicone insulating materials
ever published for electronic design engi-
neers. Titled “Silicones as Dielectrics”,
this [2-page booklet will help you select
the silicone material offering the best
combination of mechanical and dielectric
properties for any application. You can
also obtain a copy by circling . . No. 68

DALLAS + DETROIT -«

P _

ED

Unconditionally guaranteed for a full year,
Baylor Elmagco brakes and couplings are
used in oil drilling to dissipate the tremen-
dous energy developed while lowering drill
strings. Three ycars ago Baylor started
insulating this equipment with Dow Corn-
ing silicone insulation,

The heat-stable silicone insulation so dras-
tically reduced Baylor’s replacement costs
during the one year warranty period that
savings far exceeded the higher initial cost
of using silicone insulation. Coil replace-
ments dropped from 30% of total output
to a mere 0.55%, only one-fifticth of the
previous rate.

While the brakes are designed to dissipate
energy up to 5000 hp, actual rates are
frequently much higher. The silicone insu-
lated brakes operate efficiently despite temp-
orary overloads that would quickly burn
out any other type of insulation. No. 65

Send Coupon for More

Information

DOW CORNING CORPORATION - Dept. 483

Midland, Michigan
Please send me 65 66 67 68

NAME

TITLE

COMPANY

STREET

cIty ___ZONE___ _STATE

LOS ANGELES
Great Britain: Midland Silicones Ltd.,, London;
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NEW YORK * WASHINGTON, D.C.

France: St. Gobain, Paris
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NEW

Piezoelectric™
Material

Surpasses barium titanate...performs remarkably independent of temperature
...Curie point above 572°F...suggests new fields of application—maybe yours

A newly-developed polycrystalline ceramic, Clevite PZT-4, can 22

greatly increase the reliability and operating range of missile de- —\__/
vices, sonar transducers, ultrasonic cleaning equipment and other ik

systems now using “‘grown’’ crystals or barium titanate elements.

M
o
[e]

STABH IZED BARIUM

PZT-4’s resonant frequency and piezoelectric coefficients are

ENERGY QUIPUT—d,,

virtually independent of temperature . . . dielectric constant com- 100 b

patible with barium titanate—substitute PZT-4, extending your

operating temperature range. PZT-4 substantially increases

voltage output and power handling capacity of transducers. o 5 o 3% 55 240
Commercial quantities of PZT-4 are now available in electro- ruy Outpr s Tetrsture 4274 18 Gariam it

mechanical specifications to meet your needs. With skilled facil-
ities, knowledge and experience in this highly specialized field,
Clevite’s Electronic Components Division is also prepared to
manufacture complete assemblies — such as transducers — for
your needs. Send for PZT-4 technical data, or discuss your appli-
cation with one of our specialists.

*Piezoelectric— “pressure’’ electricity. Press or squeeze certain crystalline materials and they
generate electricity. Conversely, charge them electrically and they change in width, in length
or in thickness.

VISIT BOOTH NO. 2622, IRE SHOW, N.Y.C.—MARCH 24-27,

STABILIZED BARIUM
TITANATE

PERCENT FREQUENCY CONSTANT CHANGE
&

-15

-60 o 120 180 240

60
TEMPERATURE. °C

c I E v l T E Frequency Constant vs. Temperature — PZT-4 and Barium Titanate

DIVISION OF

ELECTRONIC ‘BRUSH' MAGNETIC HEADS, TRANSDUCERS,
COMPONENTS (MARYANE M P/£20ELECTRIC CRYSTALS AND CERAMICS

CORPORATION
3311 Perkins Avenue, Cleveland 14, Ohio
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ALLEN-BRADLEY PRESENTS...

PRECISION RESISTORS

Far exceed MIL Specs

for film and wire-wound resistors

Allen-Bradley’s new, truly accurate, metal grid resistors are now
available in 14, 14, and l-watt ratings. producing test results
that are a substantial improvement over the MIL Specs for wire-
wound and film type precision resistors.
They combine remarkable stability,
under load and on the shelf, with an
exceptionally low temperature coeflicient.
Provided with gold plated leads

for flawless soldering—these new metal
grid resistors justly qualifv under the

Allen-Bradley trademark of Quality.

The construction of the 14, 13,

and l-watt resistors is identical. 2 ¢ oy
At left is an enlarged view of the o \\“
metal alloy grid, mounted on { ™

glass, that forms the resistance \\ \

element. (A) Actual size of 1.

watt element, (B) encapsulating
epoxy resin body, (C) finished
unit hermetically sealed in
ceramic tube.

&
AI.l\E\N-BRA»lEY

ELECTRONIC COMPONENTS
< = QUALITY =S

Allan-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis. « In Canada: Allen-Bradley Canada Ltd., Gait, Ont.

2-58-E



see how ALLEN-BRADLEY'S NEW

exceed MIL Specs

for film and wire-wound resistors!

The specially designed metal allov grid of these new resis-
tors is nomnductl\e, providing excellent lngh frequency
characteristics. Due to the metal grid, the Type CAH,
Yi-watt: Type EAH, Yg-watt; and Tvpe GAIL, I-watt re-
sistors have an e\cepnouall} low noise level . . . comparable
to that of wire-wound units,

Each Allen-Bradley precision resistor is individually cali-
brated and marked with the nominal resistance value, the

COMPARATIVE SPECIFICATIONS

tolerance. and the tempera- ,r
ture coeflicient. Obviously,

the price cannot be low, but there are many critical military
and industrial applications where the stability and relia-
bility of these metal grid resistors will more than offset the
initial cost.

It will pay you to investigate the use of these Qualitv. her-
metically sealed resistors in your really “tough” military
and industrial circuits.

—

S cosiicbcii,

..... 90
050

Rated Ambient 100°C 85°C 100°C 85°C
Maximum Derating 165°C 105°C 165°C 150°C
Tolerance .1 t0 1.0% .1 10 1.0% 1.0% —
Temperature Characteristic igg ng +30 PPM +30 PPM igg Egm
Low Temperature Storage 1% Max. — 2%, F 5%
Temperature Cycling 1% Max. 2% 2% 2%
Moisture Resistance—In Cabinet 2% Max. 1.0% 5% =
Short Time Overload 1% Max. 5% 5% 5%
Load Life—100°C Ambient 1000 Hrs. 2% Max. 5% 5% 5%
Terminal Strength No damage = No damage No damage
Solder Test 1% Max. — 1% 5%
Dielectric Strength .05% .05%, 1% .05%
Insulation Resistance 1000 Meg. = 1000 Meg. 1000 Meg.

Allen-Bradley Co.
222 W. Greenfield Ave., Milwaukee 4, Wis.

In Canada—
Allen-Bradley Canada Ltd., Galt, Ont.

AI.I.EN BRADI.EY

ELECTRONIC COMPO ENTS
‘ ¢uunuwa

2-58.E



A Research Project of Dr. Harry Nyquist,
Senior Scientist, Stavid Engineering, Inc.

Dr.Nycuist is a pioneer in advanced areas of electronics such as Information Theory
and circw.t noise, and is credited with nearly 150 patents in the field of communi-
cations. Fe is now contributing his exceptional analytical ability to Stavid’s work
on a far rraching anti-missile system. Men like Dr. Nyquist are typical of Stavid’s
outstardiig scientists and engineers who are working on advanced concepts . . .
years ahead of actual systems development.

In Stavid’s objective engineering atmosphere, scientific, development and
manufactaring teams are producing a wide range of electronic systems for all
branches f the military. Typical of such projects is the REGULUS missile command
guidance system, designed, built and maintained in operational status by Stavid.

INTERVIEWS DURING
I.R.E. CONVENTION

MARCH 24—27
HENRY HUDSON HOTEL
COLUMBUS 5-6100

CURRENT STAVID
PROJECTS INCLUDE:

Airborne Search, Bombing and
Terrain Clearance Radar

Radar-infrared Airborne
Fire Control System

Missile Beacon
Telemetering System

Missile Guidance Systems

Anti-Aircraft Subminiature
Fire Control System

High Power Air Search Radar

STAVID Engineering, Inc. raiicu now sersey

C yﬁmgmm é)M@mlas’. .

Engineers and Scientists: Join Stavid’s Advanced Systems Engineering Team.

CIRCLE 236 READERS SERVICE CARD
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NEW..ALL TRANSISTOR

the most versatile...most sensitive direct
writing oscillograph ever available

combining all these features!

stable d-c sensitivity of one microvolt per mm
true differential input

high input impedance

response to beyond 150 cps.

reluctance, differential transformer, strain gage
with a-c or d-c excitation, thermocouples,
etc., used with all amplifiers

* % % % %

deflection time less than 2 milliseconds
fixed precision calibration
instant warm-up

precision source for d-c and 400 cycle excita-
tion, self-contained

* % % %

zero suppression, twenty times full scale,
both directions

and all in only 33% inches of rack space for eight channels!

l | sing Offner developed transistor circuits which
have been time-tested in over two years of service,

in hundreds of channels of Offner Dynograph medical
equipment, the Offner Transis