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OUR MILLIONTH

TELEMETERING
FILTERS

UTC manufactures a wide variety of
band pass filters for multi-channel
telemetering. Illustrated are a group
of filters supplied for 400 cycle to
40 KC service. Miniaturized units
have been made for many applica-
tions. For example a group of 4 cubic
inch units which provide 50 channels
between 4 KC and 100 KC.
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Dimensions:
(3834) 113 x 134 x 2-3/16”
(2000, 1) 1Va x 13 x 1%8"

CARRIER
FILTERS

A wide variety of carrier filters are
available for specific applications.
This type of tone channel filter can
be supplied in a varied range of band
widths and attenuations. The curves
shown are typical units.

DISCRIMINATORS

These high Q discriminators provide
exceptional amplification and linear-
ity. Typical characteristics available
are illustrated by the low and higher
frequency curves shown.

For full data on stock UTC transformers,
reactors, filters, and high Q coils, write
for Catalog A

FILTER SHIPPED THIS YEAR ...

FILTER

FOR EVERY APPLICATION
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Dimensions:
(4682A) 112 x 2 x &

AIRCRAFT
FILTERS

UTC has produced the bulk of filters
used in aircraft equipment for over
a decade. The curve at the left is
that of a miniaturized (1020 cycles)
range filter providing high attenua-
tion between veice and range fre-
quencies.

Curves at the right are that of our
miniaturized 90 and 150 cycle filters
for glide path systems.

Dimensions:
(7364 series) 156 x 153 x 244”.
(9649) 1142 x 2 x 4.

Dimensions:
(6173) 1-1/16 x 1% x 3”.
(6174A) 1 x 1Va x 214"

UNITED TRANSFORMER CO

150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, M. Y. CABLES: “ARLA
PACIEIC_MEG. DIVISION: 4008 W. Jefferson Blvd., Los Angeles 16, Calif.
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» COMMUNICATIONS For
many years every feature article
manuscript has been numbered as
soon as it is received at the New
York office. The 5,000 mark was
passed recently and this reminded
us that there are two kinds of
thought processes, or identification
methods, used by people handling
feature articles here.

The technical editors find it
easier to refer to articles by subject
“that one on pulse counting . . .
the servo story’” and so on.

The nontechnical people, our sec-
retaries, editorial assistants and
others in the layout, illustration
and production departments, use
only the number of the article.
Sometimes an editor is astonished
to find out that the nontechnical
people handle the numbers with
facility equal to that of handling
peoples’ names.

Occasionally some scrambling
occurs, though, when we get a letter
from someone in the industry that
says:

“Enclosed are some graphs you
might like to add to the article by
one of our engineers. “No number,
no subject, no title, no author’s
name,

» BILINGUAL . . . Some language
difficulties in recent months have
reminded us of relatively simple
differences in our own Ilanguage
that are too often taken for
granted.

A few weeks ago we had the
opportunity of briefing in New

electronics
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ELECTRONICS EDITORIAL STAFF: Standing, left to right; Hi Phillips, Jack Kinn, Dave Findlay, Larry Kamarck, John Wright,
George Sideris, John Mason, Bill O’Brien, Bill Arnold, Haig Manoogian, Ed Delongh, Frank Leary, Alex McKenzie. Seated, be-
ginning in foreground; Hal Hood, Sy Carter, Mike Tomaino, John Markus, Bill MacDonald, Vin Zeluff, Jack Carroll, Hap Harris,

Rolly Charest, Howard Janis

York Morrie Helitzer, a member
of the McGraw-Hill World News
Service, just before take-off for his
new post in London. Having had
some electronics background, he
talked our language in what we like
to call simple American technical
terms.

His first letter back to us after a
few weeks in London crystallized
the problem. He began:

“Here I am in this strange Eng-
lish-speaking land where a valve is
a tube and a tube is a subway. .. .”

» RAPID FEEDBACK . . . Editors
in the field often run across authors
who tell them of things that re-
sulted from publication of an article

a year or two previously.

We heard quickly from the au-
thors of one article in the October
issue, Radar Simulator for Labora-
tory Use, by Henry Bickel and Bob
Bernstein. Henry writes:

“The results produced by the pub-
lication of our article may be of
interest to you, since Bob and I
feel that ELECTRONICS has helped us
a great deal.

“We have had a Jarge number of
inquiries about the equipment since
the article appeared, and have got-
ten the strong impression that a
market for a really good search
radar simulator exists,

“One result of having the paper
appear is that one company con-

tacted us and decided to produce a
commercial instrument incorporat-
ing all the carefully developed fea-
tures of our laboratory unit. The
simulator is now in production and
is being sold at a price of $25,400.

“We have concluded a consulting
agreement with the company which
we find quite rewarding.”

» ROCKETS’ RED GLARE . . . A
reader reminds us that the July
issue appropriately contained the
article “Transistors  Telemeter
Small Missiles.”

The basic concepts of rockets as
weapons have not changed since
they were used early in American
history.
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NOW-PORTABLE
400 cycle power

This new frequency changer makes it pos-
sible to provide well regulated 400 cycle
power conveniently and quickly. This unit,
Model FCR 250, is extremely useful in a wide
variety of applications including testing,
production, airborne frequency control, com-

puters, missile guidance system testing, and
in practically any application where the use
of 400 cycle power is advantageous.

Model FCR 250 is only one of a complete
line of frequency changers available from
Sorensen . . . the authority on controlled
power for research and industry. Write for
complete information.

ELECTRICAL CHARACTERISTICS
Input  105-125 VAC, 1 phase, 50-65
cycles
Output voltage 115 VAC, adjustable 105-125V
Output Frequency  320-1000 ¢ps in two ranges
Voltage regulation 1%
Frequency regulation 1% (*0.01% with auxiliary
frequency standard fixed at 400
cycles)

Load range 0-250 VA

[ @
= L
¢ 9 o
e oo G e MODEL FCR 250
% 8 Ose

SORENSEN & COMPANY, INC. STAMFORD - CONN.

In Europe, contact Sorensen-Ardag, Eichstrasse 29, Zurich, Switzerland, for all products including 50 cycle, 220 volt equipment.
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-695

THE DECADE OSCILLATOR

with all the best features, prominent among which are :—

o +0-2°, frequenﬁc)} Eacc'uracy within 5 minutes of switching on

e Exceptionally lpw bafmonic content

« Output level constant to.--0-5dB (20 c/s-30 kc/s)

See us at the LR.E. CONVENTION
¢« Radio Engineering Show
New York. March 18-21, 1957

SPECIFICATION

 THE D-695 MUIRHEAD-WIGAN DECADE OSCILLATOR

FREQUENCY RANGE
|0 c/s-31 200 ¢fs (continuously variable) in two ranges {x 1 and x i0)
FREQUENCY ACCURACY (within 5 minutes of switching on)
+0'2% (or better) above 100 ¢/s, decreasing to +0°3 ¢fs at $0 /s
g HOURLY STABILITY Better than £0:02%
RESETTING ACCURACY 0O'icfson x 1 range : 1'0¢/son X 10 -arge
HARMONIC CONTENT AT AN OUTPUT LEVEL OF 10 mW
30 ¢/s-30kc/s  0'2% into 600 chm balanced or unbatanced; 0'5% into 10k ohm unbalanced.
Below 30 ¢js Increasing gradually to about 0'6% in the two unbalanced conditions and
about 4% in the 600 ohm balanced condition at 10 ¢/s
HUM LEVEL WITH RESPECT TO 10 mW
—70dB (0°03% of the output voltage at 10 mW)
VARIATION OF OUTPUT LEVEL WITH FREQUENCY
30 ¢fs-10 ke/s Flat within 10'1dB 20 c/s-30 ke/s Flat within =0'5dB
Below 30 c/s +1dB
MAXIMUM UNDISTORTED OUTPUT POWER 10 mW
H POWER SUPPLY
95-125YV, 60 c/s (D-695-A/100) 190-250V, 50 ¢/s (D-695-A)
OVERALL DIMENSIONS
174 in. wide x 12} in. highx 8 in. deep (44'5 cm x 318 ¢m X 20°3 cm)

WEIGHT 37 Ibs (17 kg)

WRITE NOW FOR PUBLICATION 4718

MUIRHEAD INSTRUMENTS INC - 677 Fifth Ave - New York 22 - N.Y. - U.S.A. EgideNion
UIRHEAD || MUIRHEAD INSTRUMENTS LIMITED - STRATFORD - ONTARIO - CANADA aidefile.’s
MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND ERANECEUIE

ELECTRONICS — January 1, 1957 Want more information? Use post card on last page. 5 .
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281.9

Year Ago

Latest Month

300.0 .

Previous Month

295.0

175
Oct. '55 Sept. '56 Oct. '56
150
125
100 JENAMI JASOKD JFMAMIJASOND S FMAM JUASONDIFMAMIJASONDIFUAMIJASONDIFMAMIJASOND J F M A M J J A S 0O N D
1950 195I 1952 1953 1954 1955 1956
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) Oct. ‘56 Sept. ‘56 Oct. '55 (Source: FCC) Nov. ‘56 Oct. '56 Nov. '55
Television sets, total . 820,781 894,211 759,735 TV stations on air. ... .. 5L 509 477
With UHF . 131,243 96,785 109,574 TV stations CPs—not on air 117 114 109
GOl SEtS | e et nr nr nr TV stations—new requests 55! 56 208
Radio sets, total .. 1,348,864 1,319,189 1,500,206 A-M stations on air. . . 2,987 2,969 2,808
With F-M nr nr 38,920 A-M stations CPs—not on air 121 121 115
Auto sets 547,818 349,790 651,017 A-M stations—new requests 288 282 217
F-M stations on air. . . . 528 528 536
F-M stations CPs~—not on air 22 20 20
RECEIVER SALES F-M stations —new requests 7 9 4
(Source: RETMA) Oct. ‘56 Sept. ‘56 Oct. '55 COMMUNICATION AUTHORIZATIONS
Television sets, units . 683,573 763,881 746,274 (Source: FCC) Oct. ‘S ; '
Radio sets (except auto) 585,666 756,345 724,305 : = 9 L Oct. '55
Aeronautical 52,389 51,826 43,648
Marine o0 59,753 59,073 53,426
Police, fire, etc. . .. 21,539 21,346 19,377
RECEIVING TUBE SALES Industrial ... ........ 32,434 31,957 27,091
(Source: RETMA) Oct. ‘56 Sept. ‘56 Oct. '55 Land transportation 9,227 9,164 8,216
Receiv. tubes, total units 42,921,000 44,432,000 48,119,000 Amateln 1y . o, «yes 15111‘311 L e 2 7
Receiv. tubes, value. ... $34,362,000 $35,093,000 $35,105,000 Citizens radio 2 ‘358 20,743 B2
Picture tubes, total units 1,146,428 1249624 1,224,990 g';ae“,e'em | 324 ;ig 222
Picture tubes, val .. 819,786,764 $21,709, XpErmental
icture PALEEE . b T R L Common carrier .. 2,368 2,418 2,040
Quarterly Figures EMPLOYMENT AND PAYROLLS
INDUSTRIAL 1 et Previ:us % Vear (Source: Bur. Labor Statistics) Sept. ‘56 Aug. '56 Sept. ‘55
U SALES Quarter Quarter Ago Prod. workers, comm. equip. 404,100-p 397,100-r 389,700
TUBE Av. wkly. earnings, comm. . $76.92 -p $75.76 -r $74.34
(Source: NEMA) 2nd ‘56 1st ‘56 2nd '55 Av. wkly. earnings, radio. . $74.15.-p $73.75 -r $70.30
Vacuum $7,680,250 $8,754,054 $9,832,751 Av. wkiy. hours, comm. . ... 40.7 -p 40.3 -r 41.3
Gas or vapor ... ..... $2,983,488  $3,394,059  $3,365,008 Av. wkly. hours, radio.. . . 40.3 -p 403 - 40.4
Magnetrons and velocity
modulation tubes . ..  $16,254,025 $15,136,522 $13,193,395 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. . $1,238,469 $1,455,558 $1,677,574 Sept. ‘56 Aug. ‘56 July '56
Transistors, Units .. 1,155,000 1,315,000 885,000
MILITARY PROCUREMENT
; ) STOCK PRICE AVERAGES
(Source: Defense Dept.) 2nd ‘56 1st '56 2nd ‘55 s S standaribadd BogEe Nov. ‘56 0L, (56 NS
Army $44,882,000 $40,490,000 - $32,409,000 Gircestanaardvancy roors ' = o
Navy ... $34,132,000 $28,700,000 $33,741,000 Radl_o-tv & electronics 2 135309 370.6 438.4
BNESIEE oy .. e o $128,781,000 $124,828,000 $136,879,000 Radio broadcasters .. gae) 457.0 502.7
Total—Electronics . . $207,795,000 $194,018,000 $138,211,000 p—provisional r—revised nr—not reported

1955 not available

FIGURES OF THE YEAR

Television set production
Radio set production
Television set sales
Radio set sales {(except a
Receiving tube sales
Cathode-ray tube sales

uto)

TOTALS FOR FIRST TEN MONTHS 1955

1956 1955 Percent Change Total
6,050,052 6,520,241 — 7.2 7,756,521
10,884,760 11,527,568 — 5.6 14,894,695
5,287,172 5,896,251 —10.3 7,421,084
5,990,718 4,666,981 +28.4 6,921,384
390,357,000 395,788,000 — 1.4 479,802,000
9,233,780 8,905,771 + 3.7 10,874,234

January 1, 1957 — ELECTRONICS
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Industry Boosts Plant Expansion Plans For 1957

Companies schedule $100
million increase in spending
for new plants and equipment

MANUFACTURERS in the electronics
and electrical machinery field plan
to spend $100 million more in 1957
on new plants and equipment than
they did in 1956.

Capital spending by the industry
will total $709 million this year, a
17-percent increase over the $606-
million spent in 1956. The figures
come from the preliminary survey
of Business’ Plans for New Plants
and Equipment conducted during
November and early December by
the McGraw-Hill department of
economics.

» Rise—Although the $100-million
increase is a substantial rise tfor the

INDUSTRY CAP)TAL SPENDING PLANS
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industry in 1957, it represents a
leveling in the industry’s capital
expenditure planning. In 1956, esti-
mated expenditures were nearly 40
percent higher than those of 1955.
Thus, 1957 spending represents only
half the increase that was planned
a year ago. For all manufacturing,
the percent change in spending he-

tween 1956 and 1957 is 14 percent
so that the industry is still ahead
of U. S. manufacturing as a whole.

» Radio-TV— The survey shows
that despite higher inventories and
lower sales in the tv end of the
electronics, electrical machinery
field, capital spending plans by
appliance, radio and tv manufactur-
ers will increase 9 percent in 1957.

» 1958—About 29 percent of the
companies in electronics and elec-
trical machinery expect plant in-
vestments to go up in 1958. The
same percentage expect spending
to decrease. About 42 percent ex-
pect ‘expenditures to remain about
the same as in 1957.

This is somewhat more optimistic
than the expectation of business in

ELECTRONIGRAPHS 4 Year-End Glance at Electronics Industry Figures
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More Charts Following
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INDUSTRY REPORT — Continued

general as surveyed in the study.
For business as a whole, 24 per-
cent of the firms expect plant in-
vestment to go up in 1958 compared
to 1957 and 30 percent expect it to

go down. Some 46 percent expect it
to remain about the same. For all
manufacturing the percentages are
22 percent up, 32 percent down and
46 percent about the same.

Army Takes Transistor Plunge

Using transistors wherever
feasible, plan 71 equipments
having over 105 million units

For receivers and low-power trans-
mitters up to 70 mec for combat
area use, Army policy has been not
to use vacuum tubes if transistors
can do the job.

At present the Army has only
one completely transistorized equip-
ment in actual production. There
are 12 equipments in pre-production
or service test stage. When these
models go into production—in about
two years—5-million transistors
will be used for the initial produc-
tion. In addition, 59 equipments are
now in varying stages of develop-
ment and will probably be in a pro-
duction status in three to five years.

In the event of partial mobiliza-
tion similar to the Korean conflict,
the Army would expect to use 10-
million transistors just for portable
radio equipment.

These are some of the highlights
of Col. R. J. Meyer’s discussion of
the impact of military requirements
on electronic development, at the

ELECTRONIGRAPHS

Army No. of
Equipment Transistors
Multiple Target Coordinate
DOt aFS et vt WM i) e e 300
Single Target Coordinate
DafalSetmmatea il =l L E b L 235
Teletypewriter Set, Electronic.... 345
Frequency Meter.......... ... 98
Central Office Switchboard,

Automatic .................... 4,300
Converter, Digital Data......... 110

Switching Center, Teletypewriter.. 2,000

annual meeting of the American
Ordnance Association,

The box shows some of the items
currently in Army development.

» Applications—The most promis-
ing developments for immediate
transistor use, according to Col.
Meyer, are in the fields of carrier,
switching equipments and com-
puters where large quantities of
devices will be utilized in single
equipments. However, many tran-
sistors will be used in power sup-

Continued

plies, short-range portable radio
sets, portable television cameras,
facsimile equipments and beacons.

In addition, the Ordnance Corps
is making maximum utilization of
transistors in the missile pro-
grams now under active develop-
ment. The transistor will also be one
of the principal components for
automatic assembly and printed cir-
cuit techniques.

» Studies—In the past fiscal year,
about $15 million was contracted
with major transistor manufactur-
ers by the Army Signal Corps for
feasibility studies, development of
diffusion type transistors, and re-
search in solid state devices.

Printed Wiring Sets
New Record in 1956

Radio, tv and computers account
for 1,000,000 sq ft increase in
yearly production of boards

ESTIMATED total production of
printed wiring boards for 1956
approaches 6,500,000 sq ft, based on
a sampling of industry usage and
available RETMA production fig-
ures for the year, This increase
of approximately 1,000,000 sq ft
over 1955 usage foretells a still
greater increase in 1957 and a near-
saturation consumption of around

RECEIVER PRODUCTION
2.0

BEEE

MILLIONS OF UNITS

o

. ——;——TOTA1L RADIO PRODUCTION
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TOTAL TV SET
PRODUCTION
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IMDUSTRY REPORT— Continued

10,000,000 sq £t by 1960.

» Basis of Estimates—Television
receivers accounted for the greatest
use of etched and plated wiring
boards in 1956. Although individ-
ual sets varied from 46 sq in.
for one 9-in. portable to 295 sq in.
for one 21-in. color set, the average
of 90 sq in. for sets using printed
wiring boards was largely de-
termined by usage in the 21-in.
black-and-white sets that consti-
tuted the great majority of the
year’s production. Assuming that
three out of four sets now use
printed wiring and total produc-
tion is 7,000,000 sets, total tv con-
sumption come to 3,000,000 sq ft.

With about the same percentage
of the year’s 14,000,000 radios
each using around 20 sq in. on the
average, combined production for
all types of radios for the year
accounts for about 1,500,000 sq ft.

The balance of 2,000,000 sq ft for
combined military, industrial and
computer usage is as accurate as
can be determined.

» Types of Boards—Phenolic base
materials accounted for roughly
5,200,000 sq ft, polyesters 600,000
sq ft, epoxies 400,000 sq ft and
other base materials 300,000 sq ft
for the year. Etched wiring went
on around 4,000,000 sq ft, plated
wiring on 2,300,000 sq ft and other
types on the balance.

ELECTRONIGRAPHS

IORADIO RECEIVER PRODUCTION
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BOMBADIER and navigator operate two-man station of K-system in B-52. Bomba-
dier, right, takes control for target run as . .

SAC Shows B-52 Electronics

gator pick the shortest way home.

Bomb-navigation system in use
for ten years revealed as Brane
system is readied for use

Now, ten years after its first use,
the military shows its electronic
K-system bombing and navigational
control.

Used in Stratofortresses of the
Strategic Air Command, SAC, the
system automatically measures dis-
tance and time to target. It com-
putes ballistics of bomb’s curve for
existing altitude, temperature and
cross-winds, permits final hairline
adjustment via radar or optical
sight, triggers “bomb away” at the
proper instant, then helps the navi-

Continued

»Change— Sperry Gyroscope,
which had engineering responsi-
bility for the system is ending its
K-system activity, and turning to
development and production of min-
iaturized, more advanced bomb-
navigation gear. Later-model Boe-
ing B-52s will have the K-system
replaced with an improved “Brane”
(Bombing, Radar, Navigation
Equipment) now in production at
IBM. As yet, none of the new sys-
tems have been installed aboard
operational B-52s.

»Background — Originally de-
signed, developed and produced by

|
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SPRAGUE

miniaturized

TRIED AND PROVEN in thousands of transistor
radios, Sprague’s miniaturized line of Cera-Mite*
disc capacitors is building an enviable record of
trouble-free service in the field.

Mass production of a standardized line of the five

popular capacitance values in the new smaller 50
volt d-c sizes assures continued high quality.

Two widely separated plants, one at Nashua, New
Hampshire, and another at Grafton, Wisconsin,
assure our customers of a dependable source of

* Trademark

SPRAGUE

capacitors for transistor radios

supply to meet production schedules.

Complete technical data on Cera-Mite capacitors
for transistor applications is given in Engineering
Data Sheet 6121. Write (on your business letter-
head, please) for your copy to the Technical
Literature Section, Sprague Electric Company, 35
Marshall Street, North Adams, Mass.

® ® ®

Sprague on request will provide you with complete apptication
engineering service for optimum results in the use of ceramic
capacitors.

the mark of reliability
Export for the Americas: Sprague International Ltd., Morth Adams, Mass. CABLE: SPREXINT
ELECTRONICS — January 1, 1957 Want more information? Use post card on last page. 11



INDUSTRY REPORT— Continued

Officer peers into bombsight of Brane
system which will replace K-system

Sperry Gyroscope, manufacture of
K-system was dispersed through
other firms such as General Motors,
National Cash Register, IBM, East-
man Kodak, Western Electric, Gen-
eral Mills, Motorola and Farrand
as multiple prime or subsystem
sources. Western Electric devel-
oped the radar.

About one million factory work-
ers and technicians in 36 states, at
3,050 companies, have been directly
engaged to supply various products
in K-systems for SAC.

» Parts—More than 70,000 indi-
vidual parts make up the various
elements of a single K-system.
Original prototype cost of nearly
a half-million dollars was reduced
to less than half by manufacturing
improvements in volume production.

ELECTRONIGRAPHS

Business Briefs

» Business machine manufacturer, National Cash
Register, plans to sell $28.2 million of debentures for
working capital to finance sales and carry inventories
of electronic data processing equipment and other
new products. Net profits for the firm during the first
nine months of 1956 were $12.6 million compared to
$9.7 million for the period in 19565

» Hi-fi pick-up manufacturer, Weathers Industries of
Barrington, N. J,, has been acquired by Ultrasonic
Corp. which plans to increase the sound firm’s
product lines and distribution

» Transistor maker, Texas Instruments, plans to sell
$10 million in notes. About $4 million of the proceeds
will be used for a new semiconductor plant and the
remainder will be used to refinance the firm’s first
mortgage bonds and to increase working capital

» Sale proceeds of 277,700 shares of AMP $1 par
common stock at $16.26 per share is to be partly used
for general corporate purposes to enable the firm to
carry an increased inventory and to finance a larger
balance of receivables. Remaining proceeds go to a
selling stockholder. Formerly known as Aircraft-
Marine Products, AMP produces over 10,000 different
types and sizes of solderless terminals

» Acquisition of Watts Manufacturing Co., maker of
a new continuous-action gas chromatograph, was
made by Beckman Instruments. The instrument is
said to provide a simple, reliable method for analyz-
ing gas streams in the chemical and petroleum
industries

Continued
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In BOBBIN CORES, you need PRECISION

Ultra-thin tape for bobbin cores is rolled to
high precision standards for thickness and
finish on our own 20-high Sendzimir cold
reducing mill, beta-ray controlled.

6(//111@60@ BULLETIN TC-108

“TAPE-WOUND BOBBIN CORES
FOR COMFUTER APFLICATIONS"

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

ADDRESS DEPT. E-71

ELECTRONICS — Janvary 1, 1957
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For use in shift registers, coincident
current matrix systems, pulse trans-
formers, static magnetic memory ele-
ments, harmonic generators and simi-
lar equipment, Arnold Bobbin Cores
meet the most exacting requirements.
Quality and uniformity? You'll find
therz no problem—because, as a fully
integrated producer with highly mod-
ern facilities, we're able to maintain
close control over every step.
Arnold Bobbin Cores are available
in a wide range of sizes, tape thick-
nesses, widths and number of wraps
depending on the ultimate use of the
core. Magnetic materials usually em-

THE ARNOLD [FNGINEERING

@ e wwid for ARWOLD

ployed are Deltamax, Permalloy and
Supermalloy, in standard thicknesses
of .001”, .0005", and .00025"". Core
properties include quite rectangular
hysteresis loops, relatively low co-
ercive values and high saturation
densities, plus the ability to shift in
a few microseconds from negative
remanence to positive saturation, and
vice versa, under conditions of pulse
excitation. ® Let Arnold supply your
requirements for Bobbin Cores—or
other tape-wound cores, powder
cores, permanent magnets, etc.—from
the most complete line of magnetic
materials in the industry.

WSW 6399

TOMPANY

7 O T AR AT A

Main Office & Plant: Mareageo, iilinocis
Kepuath Pacific Division Plant: 641 East 61st Street, .05 Angeles, Calif,

g District Sales. Oi'fices:
Mew York: 350 Fifth Ave.. Los Angeles::3450 Wilshire Blvd. Boston: 200 Berkeley St.

Want more information? Use post card on lost page.
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British Push Simpler Flat Television Tube

Under development, commercial
production expected within year
on new color tube

STILL undergoing experiment by
inventor Denis Gabor of Imperial
College, London, is a flat, shadow-
mask color tv tube. Its novel design
may obviate some of the manufac-
turing problems inherent in present
color kinescopes. Competition with
similar U.S. developments is effec-
tively nullified through patent pool-
ing with Kaiser Aircraft and
Electronics Corp. British rights
have been assigned to National Re-
search Development Corp. of
London.

» Basic System—As shown in the
artist’s drawing, the new tube has
the shape of a flat glass box that
might be 43-in. deep for a 21-in.
screen. Electrons travel downward
from a gun (one for each color)
and are deflected horizontally by the
scanning plates.

A reversing lens and associated
electrodes form a pencil beam that
moves, always vertical, from side
to side under control of the horizon-
tal circuits. At an appropriate level,
the beam is bent horizontally and
falls upon the screen carrying lines
of colored phosphor.

The vertical scanning array com-

ELECTRONIGRAPHS

BLUE SIGHAL ~GREEN SIGNAL SHADOW MASK
\ i /

RED SIGNAL=~ J56

7 B
i ,_[vGREEnPHOSPHOR

HORIZ. STRIPES

SCANNING

Complex electronic path is traced by
beam in new tube

prises a system of parallel conduct-
ing strips printed on an insulat-
ing base. They are connected with
nothing, being charged by the elec-
tron beam. Change of charge makes
the beam scan vertically without
need of sweep circuits.

» Phosphor Screen — Although
using the shadow-mask principle,
the new tube’s mask is only 0.025
inch (instead of 0.5) from the
phosphor screen, simplifying de-
position of the phosphors and im-
roving the effective resolution.

U.S. Aids Contract Financing

MORE LIBERAL policy on progress
payments is now in effect as a result
of a directive from Defense Secre-
tary Wilson. The new order, in
effect, gives contractors more time
to pay back money borrowed from
the government in the form of
progress payments to get a contract

going.

» Method—Under the previous
svstem, the government immedi-
ately charged off on the first deliv-
eries of an item the amount that
was lent in progress payments to
get production started. This left
the contractor with minimum

Continued

profits at the beginning of pro-
duction when the need for money
was likely to be greatest.

Under the new directive, less of
the progress payments will be de-
ducted from payments for the first
items delivered. The contractor gets
more money for his early deliveries.
The government, on the other hand,
has more money tied up in progress
payments for a longer period. The
new program is expected to raise
the estimated $10 billion a year in
defense contracts that are subject
to progress payments.

» Speed—The new directive reit-

RECEIVING TUBE AND PICTURE TUBE SALES
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NEW KAHLE FACILITIES ‘ , (e
Kahle paces the growth of electronics ok
. . . anticipating your increasing needs for ‘8 .
precision glass, wire and metal working : 3 g
machinery and equipment. New Plant # 2 1y = v__,;].
increases present shop area over 300%. 2 =
NEW KAHLE SERVICES ey : .

',.

o
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Enlarged services help solve your most difficult ' A,
machinery and equipment requirements. Faster
delivery will be available on all standard types
added manufacturing facilities mean greater
economy for you . . . increased laboratory and
experimental facilities, too!

NEW KAHLE DESIGNS

Kahle’s growth places greater emphasis on its engi-
neering capabilities . . . increased numbers of the most
modern machine designs are now available to you

. . . designs that aré shaping tomorrow’s electronics.

FAMOUS KAHLE PRECISION

Kahle’s exacting precision and meticulous workmanship are
progressing, too . . . the cornerstone of a 25-year old reputation, as
the world’s largest manufacturer of specialized machinery

and equipment for the electronic, glass and related industries.
Need production equipment? “’Call-on-Kahle.”

A

“The Lofty Oak From a Small AK%
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i
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Tell us about your specific requirements and problems.

AUTOMATIC VALVE-LESS
EXHAUST MACHINE

ENGINEERING COMPANY

GENERAL OFFICES:
1310 SEVENTH STREET, NORTH BERGEN, N. J.

PLANTS:
SEVENTH STREET, NORTH BERGEN, N. J

HUDSON AVE., UNION CITY, N. J.

DESIGNERS AND BUILDERS OF SPECIAL AUTOMATIC AND SEMI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS



INDUSTRY REPORT— Continued

erates earlier Defense Department
policy that a contractor’s need for
progress payments or advance pay-
ments is not to be treated as a

handicap in awarding contracts. It
also directs that progress payments
be made promptly when needed and
warranted.

Semiconductor Sales To Triple

Aircraft firm sees volume
reaching $300 million
by 1960

SEMICONDUCTOR field, comprising
transistors, diodes and rectifiers,
will be a $300-million business by
1960, according to Hughes Aircraft.

The firm estimates that the 1957
sales volume of semiconductors will
be $100 million and will be at least
three times larger within three
years after that.

» Volume—Semiconductor produc-
tion at Hughes in 1956 amounted
to about $12 million which, accord-
ing to the company, represents
about 20 percent of the industry
total. In 1955 Hughes says it did
$5.4 million of the industryv’s esti-
mated total of about $30 million in
semiconductors.

» Sales—According to the firm, its
silicon product sales are to a point
where they now approach in dollar
volume the sales of the company’s
germanium products. Joseph S.
O’Flaherty, manager of the com-
pany’s semiconductor division, said

ELECTRONIGRAPHS

$|BINDUSTRIAL TUBE SALES (DOLLARS)

Unusually long bar of pure germanium
converts to pile of 80,000 crystals shown

that technical problems in develop-
ing advanced silicon diodes and
transistors are rapidly being over-
come. He said that Hughes has de-
veloped an engineering modifica-
tion to overcome silicon’s slower
handling of electric current com-
pared to germanium.

Continued

» Length—Unusually long ger-
manium ingot shown used by
Hughes, is supplied by Eagle Picher
Co. of Cincinnati. Most of the ingots
supplied to other companies are 12
inches long but those supplied to
Hughes are 22 inches long and
weigh approximately 1.5 kilograms.

Eagle-Picher purifies these ingots
to a high degree and then Hughes
adds specific ingredients to them
and transforms them into single
crystals.

The ingredients are added for
the purpose of increasing electrical
conductivity. Ingots are trans-
formed into single crystals with no
change in weight or shape.

» Markets—The firm’s forecast of
a $300-million semiconductor indus-
try by 1960 included an estimate
that, barring war, 85 percent of the
dollar volume will be sold to the
civilian industrial and entertain-
ment product industries, and only
15 percent will be sold to the mili-
tary.

The company estimates that of
this year’s $100 million in semi-
conductor sales, the industrial and
military markets will account for
about $75 million and entertainment
market about $25 million. By 1960
Hughes sees semiconductor sales of
$300 million splitting with $210 mil-
lion going to industrial and military
markets and $90 million going to
the entertainment field.
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Not just another salesman...

but a skilled engineer at your service

One of these two men is a G-R sales engineer — the other, a customer.
You wouldn’t know one from the other to hear them talk for there is
no high-pressure sales campaign in progress. The General Radio man
offers his engineering experience and extensive factory training to the
solution of the customer’s problem. Our man is on a straight salary;
he will lose no commission if the sale of some particular piece of equip-
ment is not made. In fact, he will recommend the equipment only if he
finds it is completely suited to the customer’s need.

The General Radio sales engineer has a substantial stake in his Com-
pany — he is an important member of the professional and manage-
ment group who administer its operations. He realizes that the type
of quality sales service he has to offer produces the lasting customer
satisfaction upon which ultimately the future of his Company depends.
This is his basic incentive.

“We sell direct” is a long established General Radio policy. Our
many years of excellent sales engineer-customer relations prove the
merit of this method.

General Radio Company, Cambridge, Massachusetts

You can call the man we have described to aid in your particular problem!
You can reach him at any of the addresses listed at right.

®

BOSTON — TRowbridge 6-4400
275 Massachusetts Ave.
Cambridge 39, Mass.

NEW YORK — WHitney 3-3140
Broad Avenue at Linden
Ridgefield, N. J.

PHILADELPHIA — H Ancock }-7419
1150 York Road
Abington, Pa.

WASHINGTON — JUniper 5-1088
8055 13th St.
Silver Spring, Md.

CHICAGO — W Abash 2-3820
920 S. Michigan Ave.

LOS ANGELES — HOllywood 9-6201
1000 N. Seward St.




REI.IAB".'TY + in Environment Con-

trol. Raytheon pioneered air conditioned
dust and lint controlled manufacturing
areas.

RELIABILITY = in Welding Control.

Raytheon-developed welding equipments
and techniques insure precision welds.

REI.IAB".'TY + in Microscopic In-

spection Control. Raytheon provides this
control during manufacture of parts, sub-
assemblies and completed tubes.

REL'AB".'TY + in Glass Coantrol.

Raytheon-developed flat press construction
provides maximum length, strain-free seals
and minimizes burned leads and lead cor-
rosion.

RELIABILITY <+ ia X-Ray Control.

Raytheon’s new microscopic X-ray tech-
nique provides non-destructive prevention
of latent catastrophic defects.

RELIABILITY +ia Quality Control. En-

gineering supervision of inspection opera-
tions throughout the manufacturing cycle.

These RELIABILITY"" features and others con-

stantly being developed in Raytheon’s unique Pilot Op-
eration guarantee extra equipment protection beyond
military specification requirements.

SPECIAL TUBE DIVISION S, M

RELIABLE MINTATURE AND SUBMINIATURE TUBES . VOLTAGE REFERENCE TUBES | NEW YORK: 589 Fifth Ave. . PLaza 9-3900
CHICAGD: 9501 Grand Ave., Franklin Park  TUxedo 3-5400

L0S ANGELES: 5236 Santa Monica Bivd. » NOrmandy 5-4221

S5 Chapel St. o  Blgelow 4-7500

VOLTAGE REGULATOR TUBES . PENCIL TUBES . NUCLEONIC TUBES

18 Want more information? Use post card on last page.
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HERMETICALLY SEALED

SILVER WIRE

DIFFUSED JUNCTION WELDED SEALS

<&

soLip stare DIFFUSED JUNCTION

SILICON RECTIFIERS
now in QUANTITY PRODUCTION

Uniform Characteristics — Uniformly High Quality

Actual Size

—] 5 70 The Solid State Diffusion Process involves the formation of a junction by diffusing
A suitable gaseous materials into silicon at high temperatures. This process offers
vy many advantages including:

5 o : .
— 1. Exact control of junction penetration.
2. Precise junction gradient for specific rectifier applications.
3. Flat junctions for uniformity and control of characteristics.
.375 . - o o
A Operating Temperatures — minus 65°C to plus 150°C
.03/ Storage Temperature — up to 170°C
get Hermetically Sealed — Welded
AVERAGE CHARACTERISTICS
Forward Forward Reverse
Peak Current** Volts*** Current*** (max.)
Inverse mijliamperes at 350 mA mA at rms volts
Type Volts* A H 100°C s *PIV ratings apply from —65°C to +150°C

CH540 100 3501100 O¥5 0.27a1¥/0 **Into inductive or resistive load

CK841 200 350 | 100 0.75 0.2 at 140

CK842 300 350 100 0.75 0.2 at 210 ***Averaged over one complete cycle

CK843 400 350 | 100 0.75 0.2 at 280

CK844 500 350 | 100 0.75 0.2 at 350

600 350 | 100 0.75 0.2 at 420

s E M l c o N D U CT o R D I v l s l o N NEWTON, MASS.: 150 California St.  «  DEcatur 2-7177

NEW YORK: 589 Fifth Ave. . PLaza 9-3900
CHICAGO: 9501 Grand Ave., Franklin Park « TUxedo 9-5400

Silicon and Germanium Diodes and Transistors « Silicon Power Rectifiers
L0S ANGELES: 5236 Santa Monica Blvd. « NOrmandy 5-4221
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INDUSTRY REPORT— Continued |

SINGLE ferromagnetic plate (left) capable of storing 256 bits provides compact
memory in ten-plate RCA matrix (right) pointing up latest memory technique as ., . .

Computer Use in

Developments aid application
in all fields. Units control
steel, baking and courting

ESTIMATES of the number of data-
processing equipment manufactur-
ers in the U. S. range from 100 to
500, indicating the vastness of this
field.

» Latest—Tiny high-speed memory
plate developed at RCA’s David
Sarnoff Research center in Prince-
ton, N. J. can provide a memory
unit with a potential to store 1-mil-
lion bits. The minute plates store
the information as a magnetic field
whose direction around a hole deter-

Industry Expands

act as insulators allowing the holes
to be joined by conductors formed
by printed circuit techniques.

» Steel —Production data punched
on IBM cards will control produc-
tion at Jones and Laughlin’s new
steel roughing mill at Aligippa, Pa.
The $1.5-million installation, han-
dled by Westinghouse, will be the
first card-programmed mill in the
industry.

» Biscuits — Heart of National
Biscuit Company’s new $15-million
Philadelphia bakery is an electronic
computer which controls the exact
amount of sugar, flour and other
ingredients fed into 16 mixing

» Brides—A new application for
Univac was recently demonstrated
on a tv show in Los Angeles, Calif.
when an ideal couple was selected
by the computer after it had sorted
answers on 32 questions on the sub-
ject of marriage submitted by over
4,000 people. The couple selected
by this method were brought to-
gether and from all appearances
intend to be married this year.

» Ivan—Another computer, called
MIDAG, has been developed at the
University of Michigan to translate
Russian literature in theoretical
and experimental physics into Eng-
lish. Its magnetic drum memory
stores 64,000 Russian words and
their English equivalents.

Pipelines Bulge As TV
Stocks Begin To Rise

Last quarter sales failing to
liquidate high inventories.
Price, color, credit blamed

UNLESS tv set sales move very fast
in the final weeks of December, the
year-end inventory of the industry
will be at a record high.
According to RETMA, total tv
set inventories at the beginning
of the fourth quarter at factory,

mines the memory state. The plates machines. distributor and retail levels totaled
ELECTRONIGRAPHS Continued
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ADVERTISEMENT

How to Design
for Isolation during
Sustained Acceleration

It is becoming increasingly impor- '

P H n VE n o000
tant that vibration isolators continue

a ]
protection under high-g
to provide isolation during sustained

acceleration. This is a requirement in | su STAI N En Ac c E l[ HATI n N
some classes of guided missiles 1f the |

force-deflection characteristic of the
isolator is linear, it is easy to calculate of the new ’\1?‘\‘*74
the required deflection by multiplying - bbll‘ ll‘ l)’",
the static deflection of the isolator = 4

under the deadweight load by the sus-
tained acceleration expressed as a

dimensionless multiple of the gravita- _ .
tional acceleration. Unless it has clear- | - 7 a8 oy (e *

e L

ances at least equal to this calculated
deflection, the isolator bottoms during 575
the sustained acceleration, and pro- ) g s =] F bg
vides no vibration isolation. One way 3
to alleviate this effect is to use an iso-
lator having non-linear force-deflection |

T | ¥
Phato courtesy
The Lliquidometer
Corporation

-

11

$ORCE (F)

~

THICKNESS X INITIAL STIFFNESS (AKo}

RANG ——

DEFLECTION (

THICKNESS (1)

characteristics, as shown by this di-
mensionless curve and defined by the
equation

) %ta“‘l[‘w(ﬁzﬁ ] 03 gave effective isolation...”

One of the newest and hottest fighter aircraft now flying gives
its electronic equipment such a terrific slam, when afterburners are turned
on or off, that sustained accelerations bottom out MIL-spec mounts — mak-
ing vibration protection nil,

where § is the deflection of the iso-
lator under the sustained acceleration
X5 is the natural frequency under
normal deadweight load, and & is

the “effective thickness” of the load- But in this same aircraft, All-Angl Barry Mounts protect the power
carrying spring. When sustained ac- units of Liquidometer’s four fuel-gaging systems, maintaining vib:ation isola-
celeration increases the static force on tion under sustained accelerations up to 6g vertical and 5g horizontal,

the isolator, deflection increases, but The pilot’s life — and the success of his mission — literally

less than if the stiffness of the isolator depend on the trueness of his fuel-gage readings! And these

were linear. This increase in deflection readings depend on the prorected reliability of the vacuum tubes

is accompanied by an increase in stiff- and circuitry in the power units,

ness; i.e., by an increase in the slope ® In any mounting position ... All-Angl Barry Mounts give as-

sured protection of reliability.
Write for Data Sheet 956-01 giving
details. For specific recommenda-

of the force-deflection curve. The ef-
fective natural frequency is thus in-
creased because there is no increase in

¢ Through every attitude
of aircraft or missile

ooy ¢ Unde stained high- i S o
mass, and the transmissibility increases. Slacy [5U 1'gh-g tions, call your Barry Sales Repre
acceleration . . . sentative.
To Simplify the evaluation of —— Barry's new Western Division, in Burbank, California, —
changes in transmissibility, we have offers fast, on-the-spot design and prototype
prepared a nomograph and set of b service, and production of special systems.

curves for graphic solution of this

problem. Write for your free copy : s .
of these useful design data — Bulletin B A R R v j ) MOUNT]
#THO-5 — to BARRY CONTROLS BA
Incorporated, 707 Pleasant St., Water- CONTROLS SALES REPRESENTATIVES

town 72, Mass INCORPFORATED IN ALL PRINCIPAL CITIES

From ‘Natural Frequency of a Nonlinear Sys-

s A Sash 19 Nonmassive Load”y Truns 707 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS
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INDUSTRY REPORT — Continued

nearly 2.6 million, about 300,000
units higher than a vear ago and
about 600,000 units higher than in
1954. If total 1956 tv set sales go no
higher than 6.7 million units, about
10 percent less than the 1955 vol-
ume, year-end inventories will be
about 25 percent higher than they
were at the end of 1955.

One source already estimates that
total inventories will be in the 2.5-
million range at the beginning of
1957 and will reamin in that area
through the first quarter. This
could mean that the industry will
once again have to cut production
back sharply and possibly take the
first half of the new year to unload
excessive stocks.

» Why—Part of the reason behind
this year’s higher unit inventories
is the greater proportion of portable
tv sets that are being made. They
now account for about 18 percent of
total tv set production. Thus, in
terms of dollar volume, the inven-
tory situation may not be quite as
bad as it seems because of lower
cost per set.

Price increases made by many
major tv set manufacturers to offset
increased costs is another factor
behind heavy inventories. Some set
makers say the push for color tv
sales in 1956 was premature and
slowed black and white sales. Others
feel that tighter consumer credit
has had a limiting effect on sales.

ELECTRONIGRAPHS
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at top left when . . .

TAPE READER at lower left directs milling machine and controls instruction board

Transistors Control Machine Tools

RUGGEDNESS and long operating life
are two characteristics of transis-
tors that have prompted two manu-
facturers to introduce machine tool
control systems using these devices.

A tracer control system, de-
veloped by Minneapolis-Honeywell,
uses transistorized circuits to am-
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plify and sum the outputs from a
two-dimensional pattern follower
to control a milling machine or
lathe.

In a numerical control system,
Autonetics Division of North
American Aviation uses transistor
circuits to read coordinate data
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Mobile communication ...
Rock-of-Gibraltar type

The short-wave radio transmitter and receiver
illustrated above is known as GRC-19, and we
build it for the U. S. Army Signal Corps.
Satisfactory production of such equipment is
a matter of more than precise engineering and
manufacture. Two other things contribute to the
fact that a very large percentage of our facilities
is devoted to making products for the military.
First is environmental lesting. The Stromberg-
Carlson Test Center provides 'round-the-clock,
seven-days-a-week service in life test areas which
range from vibration tests simulating air-borne
and vehicular transportation to work in jungle

humidity or stratosphere sub-zero.

Second is cost-watching. Under a research and
development contract aimed at reducing costs of
communication gear, we designed a model of the
AN|GRC-19, eliminating some of the automatic
features, and costing substantially less than the
automatically tuned model. This new set, the
AN|GRC-65, will serve in those field applications
where manual tuning is satisfactory. Our govern-
ment is a shrewd buyer. We’re proud to have its
patronage so often.

There are plenty of career opportunities here
for Engineers ... Why not write us?

STROMBERG-CARLSON COMPANY SC

A DIVISION OF

General Offices and Factorles at Rochester, New York — West Coast plants at San Diego and Los Angeles, Callfornla

CENERAL

DYNAMICS CORPORATION



iINDUSTRY REPORT — Continued

from magnetic tape prepared on a
computer. Plug-in circuit boards |
reduce down-time for repairs. '
» Operation—Work requiring a
combination of drilling, milling and |
scribing can be done semiauto-
matically. Positioning data is ob-
tained from the tape reader which
displays appropriate instructions
on a board for the operator. These
instructions include type of tool,
size and spindle rpm of the machine.
When these instructions have been
carried out by the operator, all
operations using that tool are under
control of the tape reader. |

Checks Spark Plugs
10,000 Feet Up

Waveforms on this Bendix analyzer en-
able flight engineer to check DC-7 ig-
nition system in flight or on the ground.
American Airlines has ordered 125 of
the units for a total of $120,000 |

Military Electronics

> Six fast tax amortization certificates totaling
nearly $13 million were awarded to five electronics
firms in November by the Office of Defense Mobiliza-
tion. Largest certificate, $9.9 million, went to Avco’s
research and advanced development division in
Wilmington, Mass.

» Air Force awarded a $16.5 million contract to GE
for radar systems and a $7.7 million contract to RCA
for major subassemblies for airborne radio-receiver
sets, power supplies and data

» Magnetic recording firm, Webcor, received a con-
tract of $2.7 million for airborne radar systems from
the Navy Bureau of Aeronautics. The award brings
the company’s year-end government backlog to
$10.5 million

> New $8 million testing device that thinks faster
than a guided missile flies will be put into operation
by the Air Force in 1958. It evaluates data as the
missile flies and allows new setting to be put in and
evaluated during the same flight. The procedure
involves using two high speed Univac computers and
careful planning before flight, according to GE

» Contract for improved airborne electronic counter-
measure system worth over $2 million has been let
to W. L. Maxon by Navy

» TACAN contract worth $18.9 million has been
awarded to IT&T’s Federal Telephone and Radio by
Navy’s BuAer

» Italian Stacchini Co. plans to supply the Japanese
government with 500 radio-controlled missiles of
the Airone type

ELECTRONIGRAPHS Continued
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PHIRKIN

Tubeless Magnetic Amplifier Regulated DC Power Supplies

HERKI

Over 15,000 units in operation

WHERE DEPENDABLE

cs e o

C AMPLIIER RECARATES

1V |

PERFORMANCE (:IOUNTS—SPECIFY PERKIN

Sk v
;; v ST
- o

s

o i

Typical Standard Unit:
MR532-15A Power Supply
2-36 Volts @ 15 amps

IN POWER SUPPLIES « PERKIN MEANS GREATER RELIABILITY

PERKIN EXPERIENCE

Since 1932, Perkin power supplies have
been selected for the nation’s most critical
projects, such as 1300 Model PR-748 and
680Model RA-91C units forthe SignalCorps,
the NAUTILUS, VANGUARD, and in current
missile projects. For the AEC, Perkin has
provided three units, 0-60V @ 1000 amps
ea., 6 units, 0-100V @ 2000 amps ea., 18
units, 0-100V @ 3000 amps ea., etc. This
experience is the hidden value built into
every Perkin standard DC Power Supply.

PERKIN FACILITIES

Perkin facilities have been doubled in the
pastyear, with additional expansion planned
in the near future. Perkin has over 200 peo-
ple in its organization...manufactures its
own transformers...fabricates sheet metal
.-.utilizes the most modern manufacturing
equipment...resulting in efficient and eco-
nomical production techniques which are
passed on to you in reasonable prices. In
addition, Perkin offers a wider range of
units...immediate delivery from stock,

PERKIN ADVANCED DESIGN

Perkin power supplies represent the latest
design thinking of the nation’s top specialists
in the field. Entirely without tubes, vibrating
contacts or moving parts, these units have
earned for Perkin leadership in the tubeless
magnetic amplifier regutated DC Power Sup-
ply field, based on technical proficiency.

If you are building a new plant or labora-
tory, write or wire Perkin or our nearest
representative for quotations. Catalog infor-
mation is also available upon request.

PERKIN ENGINEERING CORPQRATION - 345 Kansas St., El Segundo, California + ORegon 8-7215

New York Area: Sales and Warehousing: 1060 Broad St., Newark 2, N.J., MArket 3-1454
SALES OFFICES: CHICAGO: BR 4-9135 ¢ LOS ANGELES: RY 18810 » PHILADELPHIA: BR 5.2600 » BOSTON. MI 8:0756 ¢ SAN FRANCISCO IPALO ALTO): DA 56136
ALBUQUERQUE: 5:9632 ¢ ATLANTA: EL 3020 » CHARLOTTE: ED 2.7356 » DALLAS: FO 8-8306 » DENVER. MA 3-0343  KANSAS CITY, MO.: VA 1.5330 e MIAMI: MO 5-1563
MINNEAPOLIS: MI 47884 » PITTSBURGH: WA 1.2959 ¢ SEATTLE: MO 4895 e ST. LOUIS: PA 5.7701 » WINSTON-SALEM: 4.0750 » CANADA: AGINCOURT, ONTARIO: AX 3-7011

Want more information? Use post card on last page. 25
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INDUSTRY REPORT — Continued

POWER presses at Volkert Stampings produce metal parts for tubes as . . .

Electronics Steps-Up Stampings

Volume climbs to $100 million
in 1956 and may increase
15 percent in 1957

METAL stampings business in the
electronics field exceeded $100 mil-
lion in 1956 and will go 10 to 15
percent higher this year if present
trends hold their course. Growth
of color tv should take more metal
shadow masks and continued pickup
of portable tv with more light-
weight metal cabinets and chassis
will help boost the volume of the
field this year. Several stampers
in the electronics field have sub-
stantial plant expansions in the
works.

ELECTRONIGRAPHS

» [Figures—In 1954 there were
2,269 metal stamping plants in the
U.S. and only 896 of them had
more than 19 emplovees. Altogether
they employed 128,200 people at a
payroll of $569.4 million. An esti-
mated 175 firms have specialized in
stampings for electronics.

The East North Central states
with 1,036 plants have nearly twice
as many stampers as any other
region in the U.S. Most electronic
stampers are located near New
York, Chicago and Los Angeles.

» Dollars—Total metal stamping
annual business volume exceeds
$1.6 billion in value of shipments.
Of this total $510 milion or about

one-third is in the job stampings
field and $474 million or another
third is in the automotive field.
In the job stampings field, radio
and tv stampings accounted for
the largest volume for any single
category of job stamping. Ten years
ago, radio and tv stampings were
of such small volume that they were
not listed as a separate census
category.

P Expansions—Sylvania has in-
creased stamping operations in its
parts division plant. Superior Tube
has completed a new plant in
Ohio which triples the floor space
of its present leased facilities and
boosts its production by 30 per-
cent. At the 63,000 sq ft plant
small tubing, nickel cathodes and
stamped and deep-drawn parts for
electronics are made. The firm also
produces shadow-masks for color
picture tubes.

Transceiver Uses
Eight Transistors

MoBILE radio transmitting and re-
ceiving set, designed by Avco engi-
neers for use in the 2 to 4-mec or
4 to 6-mc band, weighs eight pounds
and uses eight transistors. It has
an operative range of 30 miles.

The receiver and modulator use
seven transistors. The three-watt
a-m transmitter has two tubes and
one transistor.

» Units—The case has an upper
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MENMOTRON

HUGHES PRODUCTS
presents 3 unusual new

STORAGE TUBES

General Specifications:
RESOLUTION...50 to 60 written lines per inch.

BRIGHTNESS... 50 foot-lamberts,
USABLE SCREEN DIAMETER...4 inches.
DIMENSIONS..

e e e e e e o

TYPOTRON

© 1956, H.A.C.

ELECTRONICS — January 1, 1957

TONOTRON

The ToNOTRON, another exclusive Hughes direct-display cath-
ode ray storage tube with a 5-inch screen, presents a complete
spectrum of grey shades. The high light output makes a hood
unnecessary, even when viewing in full daylight. ToNOTRON’S
length of persistence and rate of decay are controllable. Su-
perior presentation of the grey scale assures ‘“high fidelity”
picture reproduction. Applications: radar, Narrow Band Televi-
sion, instrumentation, etc.

in many digital computer applications.

=l e e = Ay

The MEMOTRON, a direct-display cathode ray storage tube, re-
tains traces and transients until intentionally erased. Analysis
and comparison are possible without photography because
MEMOTRON visually displays successive transient writings. All
displays occur at uniform brightness, regardless of writing
speeds, so are easily photographed for file records. Applications:
viewing transients in shock testing, read-out of solutions from
analog computers, curve plotting at high and low speeds,
electrocardiography, vectorcardiography and heart sounds.

WRITING SPEED...0 to at least 100,000 inches/second.

"Over-all length: 181/2 inches * 1/ inch.
Bulb diameter: 55/8 inches maximum.
Neck diameter: 21/4 inches £ 3/32 inch.

The TYPOTRON is the first commercially available storage tube
for displaying printed data rapidly. A choice of 63 characters
is available for the presentation of data in words, numbers or
symbols. As a high-speed digital read-out device, the TYPOTRON
writes characters ¢ inch in size at speeds of at least 25,000
characters per second. The written information remains visible
indefinitely without fading or blooming, until intentionally
erased. This feature makes TyPOTRON an ideal read-out device

Photos show single transient
pulses, 20 microseconds wide
with a one microsecond rise
time, showing wrizing capabiii-
ties of one miilion inches per
second. These photos were
taken in full daylight without
a hood.

Photos: Left, weather radar with brilliant halftona picture
on TONOTRON. Right, TONOTRON freezes actiom picture
until intentionally erased.

Yt
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————— 7 Proto: Presentation of all

available characters.

Our applications engineers invite your

inquiries regarding specific uses of these
ECECTRONIUBES tubes. For further information and

—— (CSCTiplive literature please write to:

HUGHES PRODUCTS - ELECTRON TUBES

International Airport Statjon
Los Angeles 45, California

—
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INDUSTRY REPORT— Continued

Avco transceiver has 8 transistors

and lower section that clip together.
The upper unit contains the send-
ing and receiving equipment and
the lower unit holds the power sup-
ply—a wet-cell battery and gener-
ator. A hand crank folds out of the
lower unit for generating power in
an emergency.

» Life—The set operates from the
rechargeable batterv for ten hours
with a duty cycle of five minutes
transmitting to each 15 minutes
receiving. The receiver will oper-
ate 250 continuous hours on one
charge of the battery.

» Operation—Placing the folding
antenna in the top of the case turns
the receiver on. The antenna is
turned by rotating the outer case of
a loading coil built into it.

Financial Roundup

HEALTHY net profits in 1956 com-
pared to 1955 are reported by 13
of the 18 firms listed below.

Of six companies with lower nets
than a yvear ago, five are connected
with the tv field to some degree.
The other company is mainly in air-
craft.

Net Profit

Company 1956 1955
Am Elect. 9m. ... $242,425 $177,377
Baird Atomic 12m 165,300 *160.674
Beckman 3m .. .. 378,439 369,712
Clevite 9m ... .... 2,630,000 3,219,000
Curtiss-Wright 9m 30,912,561 24,012,833
EECO 9m ....... 75,796 42,209
Fairehild Camera

I B e £t ma 948,000 800.000
GPE 9m ......... 1,768,460 2,375,248
Honeywell 9m .... 14,555,397 11,536,894
Litton 3m ....... 401,000 212,000
NCR 9m ......... 12,660,792 9,747,523
N. Am Av 12m.... 28,760,962 32,349,176
Servomechanisms

m ... 482,114 334,671
Standard Coil 3m  *358,706 *215,861
Texas Inst I9Im.... 1,506,119 1,099,748
Tung-Sol 9m ..... 2,060,810 2,286,511
Varian 12m ..... 502,578 432,896
Zenith 9m ....... 3,890,765 5,004.069
* Loss

28

Meetings Ahead

Jan. 14-16: Symposium On Re-
liability & Quality Control In
Electronics, IRE, NBS, ASQC,
Statler Hotel, Wash., D. C.

Jan. 23-25: IRE, Symposium On
Very Low Frequeney Waves,
NBS, Boulder Labs, Boulder,
Colo.

Jan. 24-25: Digital Computer
Symposium, Automatic Cod-
ing, Franklin Institute, Phila.,
Pa.

Jan. 28-29: Symposium On Mi-
crowave Ferrite Devices &
Applications, IRE, Engineer-
iIGg Societies Bldg., New York,

Y

Jan. 30: Eleetronies In Aviation
Day, IRE, IAS, RTCA, Shera-
%})llyAstor Hotel, New York.

Annual Mid - Winter
Symposium Aireraft Instru-
mentation, New York ISA,
Garden City Hotel, New York.

Feb. 7: IRE Operations Re-
search Symposium, University
of Penn. Museum Lecture
Hall, Philadelphia, Pa.

Feb. 7-8: 1957 West Coast Con-
vention of the Audio Engi-
neering Society, Ambassador
Hotel, Los Angeles, Calif.

Feb. 7:

Febh. 14: Symposium On Record-
ing Of Heart Sounds, IRE,
University Of Buffalo Medical
School, Buftfalo, N. Y.

Industry Shorts

» Force of about 300 servicemen
throughout the country will be
trained by GE to install and main-
tain its closed-circuit tv systems.
The servicemen will be employed by
independent service stations. The
firm is using closed-circuit tv to
train two-way radio technicians
throughout the country.

» Individual engines of enemy air-
craft can now be distinguished at
distances of up to at least five miles
by means of infrared radav, accord-
ing to . E. Jones of Mullard, Ltd.

» Electronic “traflic cop” that pre-

Feb. 14-15: 1957 Transistor &
Solid State Circuits Confer-
ence, IRE, AIEE, U. of Pa,,
Philadelphia, Pa.

Feb. 15-16: Cleveland Elec-
tronics Conference, IRE, Ma-
sonic Auditorium, Cleveland,
Ohio.

Feb. 26-27: Third Conference on
Radio-Interference Reduction,
Armour Research Foundation,
Chicago, Ill.

Feb. 26-28: Western Joint Com-
puter Conference, IRE, AIEE,

ACM, Statler Hotel, Los An-
geles, Calif. |

Feb. 26-28: Joint Military-Indus-
trial Guided Missile Elec-
tronic Test Instrument Sym-
posium, Redstone Arsenal,
Huntsville, Ala.

Mar. 18-21: IRE National Con-
vention, Waldorf-Astoria Ho-
tel, New York Coliseum, New
York, N. Y. 1

Apr. 8-11: British Radio And
Electronic Component Show,
Grosvernor House and Park
Lake House, London, England.

Apr. 9-10: Annual Industrial
Electronics Eduecational Conf.,
IRE, Armour Research, Il
Institute of Technology, Chi-
cago, Il

Apr. 11-13: Southwest IRE Re-
gional Conference & Electron-
ies Show, Shamrock Hilton
Hotel, Houston, Texas.

vents unwanted frequencies from
interfering with the operation of
radio equipment, developed by
IT&T’s Federal Labs, is a new ver-
sion of what is technically known
as a magnetostriction filter.

» Austrian tape recorder exports
reached a total of 24,250 units dur-
ing the first 10 months of 1956
compared to 18,000 units during all
of 1955.

» Forty color television projection
systems for use in a national closed-
circuit tv service were purchased
by Closed-Circuit Telecasting Sys-
tem from RCA.

Januvary 1, 1957 — ELECTRONICS



® Continuously Tunable Thru
Video VHF and UHF Frequencies,
S50KC-950MC Range

® Sweep Widths to 40 MC
® Single Dial Tuning

Used with a standard cathode ray oscilloscope,
the Kay Calibrated ,Mega-Sweep will display the
response characteristic of wide band circuits over
the frequency range of approximately 50 ke to
950 mc. It features a calibrated dial indication
of the approximate output frequency. The cen-
ter frequency of the sweeping output voltage
may thus be set to an accuracy of about 10%.
The calibrated Mega-Sweep is the ideal instru-
ment for use in alignment of amplifiers and fil-
ters ... also as an FM source of wide range for
instructional and lab purposes.

SPECIFICATIONS
Freq. Range: 50 kc to 950 mc.
Freq. Sweep: Sawtooth, adjustable to 40 mc.
Repetition rate, 50 to 100 c/s.

RF Output: High, approx. 100 mv max. into open
circuit. Low, 5 mv into open circuit.

RF Output Control: Microwave attenuator con-
tinucusly variable to 26 db.

Output Waveform: Less than 5% harmonic dis-
tortion at max. output.

Meter: Provides crystal detector current for peak
output.

Regulated Power Supply: 105-125 v., 50 to 60
cps. Power Input, 100 watts.

Send for Cotalog 110-A

$495 f.o.b. factory

See us at the IRE Show
Booths 2608 - 09 - 10

KAY ELECTRIC COMPANY  o.ct.

14 MAPLE AVENUE PINE BROOK, N. J. E-1
CAldwell 6-4000

ELECTRONICS — January 1, 1957
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Mega-Sweep

SWEEPING OSCILLATORS
for every application

Mega-Sweep

Widest range of the Kay line of sweeping
oscillators. Provides continuous frequency
coverage up through UHF-TV bands—
50 ke to 1000 mc. Widely used in radar
system development and in alignment and
testing of TV and FM systems and components, as well as
wide band IF and RF amplifiers and filters. Freq. range,
10 mc 1o 950 mc. Write for Catalog 100-A. Price, $465
tf.o.b. factory.

KAY
111-A CALIBRATED

Mega-Sweep

Higher output model calibrated Aléga-Sweep, with zero
level baseline. Higher output facilitates frequency response
testing of UHF converters or tuners. Wider sweep width
permits multi-channel response viewing. Zero level base-
line is convenient means of measuring gain of test circuit.

SPECIFICATIONS

Frequency Range Output Impedance Output Voltage
(Into Loed)
0.15 Vols

0.3 Velts

1. 10 mc—950 mc 70 ohms unbalanced

2. 450 mc—900 mc 300 ohms balanced

Sweep Width: Continuously variable to approx. 40 mc max.
Write for Catalog 111-A Price, $575 f.o.b. factory

KAY 112-a causraveo Mega-Sweep
Same as 111-A, except total frequency range is 800 me to
1200 mc. Catalog 112-A. Price, $575 f.o.b. factory.

Want more information? Use post card on last page. 29
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Silicone rubber insulations are recogatfed forsthett /
resistance to degradation under beit. But when' color ;fs'»iﬁ'trﬁ C
many pigments react with the silicone to destroy the eﬁec?ien
of the insulation. With BH "1151" Fib€rglas* Silicone
Elastomeric Sleeving you have color afid positive prodct protection,’ §
Whether you use Natural (Offwhite), Red, Yellow, Dlue, Green, / y
Brown, Orange or Violet, the superior insulation [
benefits are the same. And, with tracer stripes availdble in all
colors, 64 combinations are at your command.

The precisely compounded coating of BH “1151” produces a Class “"H”
sleeving that easily meets MIL-1-18057 specifications. It offers

product protection through a continuous operation range of

—90°F. to 400°F., with no adverse effects from high spot soldering
temperatures. The resiliency and strength of the sleeving permit
expansion to cover irregularities and terminals,

Send for data sheets and production testing samples 1
of BH 1151 . .. testing is believing! . I

BENTLEY, HARRIS MANUFACTURING COMPANY
1301 Barclay Street
CONSHOHOCKEN, Pa. » TELEPHONE: TAYLOR 8-0634 \

*BH Non-Fraying Fiberglas Sleevings are made by an exclusive
Bentley, Harris process (U.S. Pat. Nos. 2393530; 2647296 and
2647288). "Fiberglas” is Reg. T.M. of Owens-Corning Fiberglas Corp.

Want more information? Use post card on last page. January 1, 1957 — ELECTRONICS
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Now 54 600-ma, 31 450-ma G-E
Series-String Receiving Tubes!
Every Circuit Requirement Met

By the steady introduction of new series-
string types for television, General Electric,
originator of series-string tubes, continues
to keep abreast of all circuit requirements of
TV manufacturers. ‘

Both in 600-ma and 450-ma ratings, there |
are G-E tubes with uniform warm-up time
to fill virtually every series-string socket.
The 54 600-ma types bring economy with |
reliability to builders of larger-model TV
receivers, while the 31 G-E 450-ma tubes
offer the same advantages on small second
sets and portables.

In handy 825” by 117 form, General |
Electric has prepared a complete list of G-E
series-string tubes (ETD-1163-D), with all
key ratings. Copies on request from any of
the G-E offices on the next page.

New, Special General Electric ““Sand-Blast” Process

New GL-6942 900-mc Power Tetrode Has |
Heavy-Duty Cathode for Long Tube Life

Checking a GL-6942 for operating temperature (optimum relationship between cathode
emission and cathode life). Increasing power is fed into tube filameat until cathode glow
matches color of the element in the optical pyrometer, calibrated for 1950K—the opti-
mum figure. Thoriated tungsten for the cathode permits high-output service with long
tube life. See further GL-6942 story on next page, describing tube and its applications.

Scrubs 5-Star Tube Pins for Better Electrical Contact

o z --.._\

ABOVE: operator holds a 5-Star high-relia-
bility tube while streams of abrasive emulsion
scour oxidation off surfaces of pins.

LEFT: pins before and after cleaning (unre-
touched photograph).

In order to assure efficient electrical contact
of 5-Star high-reliability tube pins from the
time the tubes are installed, General Electric
has pioneered and developed a new, special
process of ‘‘sand-blasting”, or scouring the
pins with a jet-propelled emulsion of abra-
sive material.

Twin guns that rotate 360° scrub off all
oxidation residues and other impurities, so
that the cleaned pins have surfaces free from
non-conductive substances.

Afterwards the tube pins are rinsed in
clear water, then dried by infra-red lamp.
When 5-Star Tubes are plugged in, the full
surface area of every pin is conductive. Elec-
trical contact is complete.

As one of many processes that contribute
to 5-Star Tube high reliability, cleaning pins
with abrasive is a link in a long chain of G-E
design, manufacturing, and testing steps
that make possible dependable tube service
in military and industrial applications.

Heavy-duty design protects 5-Star Tubes

(Continued on Page 2, Column 2)
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New General Electric 2-Gun 7ALP19 and 7ALP25
Have Space-Saving Rectangular Face-Plates

Guns are separately con-
trolled,and share a single
face-plate for their inde-
pendent presentations.
These presentations may
be alike (for precise com-
parison) or unlike. Tube
deflection and focus are
both electrostatic.

General Electric’s new cathode-ray tubes for
mulitary and industrial service take up mini-
mum space when installed. A single face-
plate carries dual images, and the face-plate
is rectangular, with virtually no “'waste”
area. Post-acceleration and gun design with
extra-high sensitivity reduce deflection-
voltage requirements substantially.

Two types are in production: 7ALP19,
with a phosphor that eliminates the initial

| blue flash of P7. . . 7ALP25, with a burn-

resistant phosphor that has longer persis-
tence than P19. The tubes can also be ob-
tained with other phosphors if this is desired
by the customer.

Face-plateis4” by 6” —rectangular, spher-
ical. Tight mechanical specifications assure
an angle of less than one degree between
corresponding traces. Complete tube data
will be supplied on request.

NEW PRODUCT BRIEFS

Receiving Tubes:
4BA6. New G-E 450-ma series-string version
of 6BAG high-gain amplifier pentode.
4BE6. New G-E 450-ma series-string version
of 6BEG pentagrid converter heptode.
5CL8, 6CL8. New G-E triode-pentodes for
v-h-f TV tuners. Tubes are identical except
for (1) heater ratings, (2) 5CL8 is suited to
600-ma series-string circuits.
12BL6. New G-E remote-cutoff pentode for
use as amplifier in auto-radio receivers.

Cathode-ray Tubes:

125P7-D. New General Electric 12-inch C-R
tube for radar and oscillographs. Magnetic
focus; 50-degree deflection angle; long-per-
sistence phosphor.

Ask for
complete information!

General Electric 5-Star
“Sand-Blast” Process

(Continued from Page 1)

where shock and vibration are hazards, as in
military field and air service. Manufacture
is carried out by special trained G-E work-
ers, in surroundings of “Snow White”
cleanliness, in order to ward off short cir-
cuits that can come from dust or dirt inside
a tube. 5-Star life tests are exhaustive, dupli-
cating actual temperature and other operat-
ing conditions that will be encountered
when tubes are in use.

Airlines, the armed services, industry, all
are successfully using 5-Star Tubes to in-
crease the trustworthiness of electronic
equipment, cut downtime, and reduce the
effort and cost of maintenance.

EASTERN REGION

General Electric Company, Tube Sales
200 Main Avenue, Clifton, N. J.
Phones: (Clifton) GRegory 3-6387
(N.Y.C.) Wlsconsin 7-4065,6,7,8

CENTRAL REGION

General Electric Company, Tube Sales
3800 North Milwaukee Avenue
Chicago 41, 1.

Phone: SPring 7-1600

1 Kw GL-6942 Meets Power
and Frequency Needs in U-h-f
“Scatter Propagation”

The new General Electric GL-6942 power
tetrode lends itself to *“scatter-propagation”
techniques, by which a military or commer-
cial u-h-f signal is pushed beyond line-of-
sight transmission into distant areas.

Adequate power; dependability; stamina
for long periods of max-rating operation—
all are power-tube requisites for this work.
The GL-6942 has these qualities; and in
addition, broad band-width capabilities and
high ethciency.

In developing new Type GL-6942 for
scatter propagation or for other uses, mili-
tary and commercial, where high tube out-
put must join with long life, General Elec-
tric has introduced design features that
make possible 2,000 hours and more opera-
tion at full ratings. Extensive G-E factory
tests contirm the ability of the tube to
operate this length of time at top output.

For example: the GL-6942 cathode is a
high-emission-with-long-life thoriated tung-
sten cylinder. Grid material is strong, de-
pendable platinum-clad tungsten. Ring-seal
construction and ceramic insulation are
other contributions to tube strength and
high-temperature resistance.

Type GL-6942 has many u-h-f applica-
tions waiting for it in communications, TV
transmission, and data-link systems. Forced-
air cooling simplifies installation and main-
tenance. Complete ratings, characreristics,
and performance data on request.

SENERAY
“’""rc:‘%'s’:

o
~ e

NEW
EDITION!

G-E Computer
Tubes and Their
Applications

Includes complete technical data on
General Electric computer tubes—
standard and 5-Star high-reliability
types. Ask for Booklet ETD-1140-A.

WESTERN REGION
General Electric Company, Tube Sales
11840 West Olympic Boulevard
Los Angeles 64, Calif.

Phones: GRanite 9-7765; BRadshaw 2-8566

Progress /s Our Most Imporfant Prodvct

GENERAL ELECTRIC

162.1C1

ELECTRONIC COMPONENTS DIVISION, GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y.



RADAR PULSE PACKAGES

sove
pulse system
problems with

FILTRON

&

FILTRON DUAL PULSE PACKAGE
Part No.PP 2218

CHARACTERISTICS

Input: 500 VDCL.

Output Pulse: 3 KV. posi-
tive at 2.5 amps.

Pulse Width: 0.8x sec. at
half power points.

Repetition Rate: 410 ncm-
inal’in each of two chan-
nels.

Operating Temperature:
—55°C to -+=70°C ambi-
ent.

Altitude: 65,000 #t.

Shock & Vibration: Per Mil
Specifications.

G l:; o
o

INTERFERENCE

ELECTRONICS — Janvary |, 1957

FILTERS

Let Filtron engineers design, build and test pre-engineered pulse packages
for your radar transmitter system. Saves tedicus trial-and-error develop-
ment work. Eliminates assembly and testing. Reduces inventory.

FILTRON'S TRIGGER-PULSE PACKAGES are designed around a carefully matched
and balanced (1) pulse network (2) charging choke and (3) pulse trans-
former of the line-type modulator. They can be engineered to generate
pulses having sufficient power and impedance to trigger any high power
hydrogen thyratron.

FILTRON’S HIGH-POWER PULSE PACKAGES are schematically similar, but will
generate an optimum required pulse shape for specific radar system trans-
mitted-pulse parameters. Call on Filtron’s field engineers . . . they will visit
your plant to assure optimum performance of the pulse package in your
system.

All Filtron pulse packages are balanced, inspected and 1009, tested before
leaving the plant. Don’t take chances on unmatched components purchased
separately. Don’t waste valuable engineering man-hours. Find out what
Filtron’s pre-engineered pulse packages can do for you.

Canadian Represenlatwe Afrcraft Appliances & Equipment Lid., 585 Dixon Side Road, Toronto 15, Ont., Canada

CO., INC., ".USHING, LONG ISLAND, NEW YORK

iy
!

PLANTS IN FLUSHING, NEW YORK, AND CULVER CITY, CALIFORNIA

* FIXED CAPACITORS +« PULSE NETWORKS -

Want more information? Use post card on last page.
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33



@M//é’z[é’/

s

10°:1 High Powe

TRANSISTORIZED

s

o o

o
e

o

Heat rapidly dissipated by unique heat-sink design.
No oulput transformer needed—amplifier works directly into Oster-
designed size 10 servo motor with center tapped control winding.

AMPLIFIER DATA
_* Input Impedance: 2500 ohms.
» Load Impedance: 250 + JO ohms. This is the 400 cycle

stall impedance of an Oster Type 10-5054-03 servo motor
control phase when resonated with 2.0 microfarad capacitor.

* Power Gain (open loop conditions—no negative feedback):

50 D. B. minimum.
o Power Output: 0.5 watt minimum.
¢ Power Requirements:
+ 19.5 Vdc—250 ma.
+ 4.5Vdce— 20 ma.
+ 85Vde— 6 ma. (regulated + 59)
o Amplifier Rating: 0.5 watt min. at 25°C.

* Environment proof operation assured by encapsulation of
amplifier assembly.

T
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AMPLIFIER
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.~ Size 10 Servo Motor
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SERVO MOTOR DATA

» With .015V at 400 cycles applied to amplifier input, motor

pinion rotates 5000 RPM minimum under no load condi-
tions.

o With .075V at 400 cycles applied, motor develops .150z.-in.

minimum stall torque. Minimum speed 6200 RPM under
no load conditions.

¢ Up to 0.2 oz.-in. torque can be obtained by energizing the
reference phase with 31.0V if motor has an adequate heat

sink. This results in a reference phase current of approx.
.210 amperes.

Engineers for Advanced Projects:

Inleresting, varied work on designing

transislor circuils and servo mechanisms. Contact
M:. Zelazo, Director of Research, in confidence.

Input impedance variations to meet your specific requirements can be made. Write for additional information today.

Other products include actuators, servos, synchros, AC drive
molors, servo mechanism assemblies, DC mofors, molor-
gear-lrains, fast response resolvers, servo forque unils, refer-
ence and lachomeler gencralors, synchro indicalors and
molor driven blower and fan assemblics.

yy;‘:mﬂmcrunluc co.

Your Rotating Equipment Specialist

Avionic Division
Racine, Wisconsin

BURTON BROWNE ADVERTISING
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

QK546 QK518
1,000-2,000 Mc. 2,000-4,000 Mc.

QK544
. 1,600-3,200 Mc.

|| LT NI O T 1 RN
1,000 2,000 3,000 4,000 5,000 6,000 7,000, 8,000 9,000 10,000 11,000 12,000 13,000 14,000

15.000

QK518
specifications

Frequency: 2,000-4,000 Mc.
Rapid electronic tuning by vary-

ing delay line voltage from 150-
1,500 Volts.

Power output: 0.1 to 1 watt.

Complete with compact perma-
nent magnet.

Approximate maximum dimen-

" W ‘ si%ns: 10" long, 43" high, 478"
‘ E Raytheon Backward Wave Oscillator Series

for wide, rapid electronic tuning —1,000 Mc. to 15,000 Mc.

The tubes in this revolutionary new line of Raytheon Backward Wave Oscillators give you
four outstanding performance advantages:
1. Electronically tunable over an extremely wide range of frequencies
2. Frequency insensitive to load variations
3. High signal-to-noise ratio
4. Can be operated under conditions of amplitude or pulse modulation
These new tubes are finding fast-growing applications in microwave .
equipment, including radar and signal generators. Excellence in Electronics

Write today for free Data Sheets on this series of Backward Wave P sm—

Oscillators. We’ll also be happy to answer any questions you may have
on this new line.

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PT-55, Waltham 54, Mass.

Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, !llinois; 622 S. LaBrea Avenue, Los Angeles 36, California

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Picture Tubes, Transistors



Model 630-NA

Volt-Ohm-Milliammeter $69.50
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TRIPLETT ELECTRICAL INSTRUMENT COMPANY e Bluffton, Ohio

THE MIGHTY NINE V-0-M LINE

NEVER
BEFORE

L2 thts on one V-C- M

70.%(&/7%% .. .nearly double those of
conventional testers

Gregrency compiensated.. . for ac-
curate readings through 20,000 cps audio.
SHigheat accusacy—\/2% DC to 1200
volts, 3% AC to 1200 volts: mirror scale and
knife-edge pointer to eliminate parallax.

AC -G on same scale.
HAeadd 0.1 ohms through 100 megohms.

incorporating the famous Triplett SINGLE
KNOB CONTROL, Model 630-NA comes
complete with snap-out batteries (standard
D cell for longer lifel, test leads, alligator
clips, non-skid rubber feet and thorough
instruction book. OTHER LEADING TRIPLETT
FEATURES: Low resistance contacts through
banana plugs—completely insulated heavy
molded case—clear plastic front with longer
easily readable scales—standard sensitiv-
ities as used in electronics field.

R0

631 630 630-A 310 630-1 666-HH 625-NA 666-R
Combination The Popular A Good Lob ond The Smallest For Telephone Medium Size The First V-O-M Medivm Size
V.0-M—VTVM All-Purpose Production Line Complete V-O-M Service For With 10,000 With
V-0-M V-0-M With Switch Field Testing Ohms/Volt AC 630 Features
36 Went more information? Use post card on last page. January 1, 1957 — ELECTRONICS



Specify RMC DISCAPS for
the finest inn ceramic capacitors

RMC has steadily increased ifs leadership in the ceramic
capacitor industry as a direct result of a continuing research
program. Our mcdern research laboratory has contributed many
innovations in the field and is always at work improving the
characteristics of standard DISCAPS. Write on your

company letterhead for information on DISCAPS for standard

or special applications.

DISCAP
CERAMIC
CAPACITORS

e
ahar

>\ PR .

& B >
‘y"»:»% o e e

s

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill.
Two RMC Plunts Devoted Exclusively to Ceramic Capacitors

ELECTRONICS — January 1,

1957 Want more information? Use post card en fust puge-

A *cmci&% ILL. AND ATTICA, IND.
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When

FERRAMIC
CORES you
G o need
o S o
O s
O . ]
° |ndustr|al
FERRAMIC i [ |
MAGNETIC
CORES c ’

consult...

MAGNETIC
MEMORY
PLANES

tx%i ’%\
1= a

“ADVAC"” HIGH

TEMPERATURE
SEALS
e
o B . . i1y
& \\" .. General Ceramics design and production facilities are
\ e ‘J' - . .
\ \> geared to today’s electronic and electrical requirements.
< F . . .
ne2 D, In many cases, standardized designs and production
(1 o 7
STEATITES methods can reduce costs and facilitate delivery. When
specifications call for new designs and engineering,
o oS General Ceramics’ half century of ceramic manufacturing
P | experience is available to help solve your problem
o . :
é‘: "ré’ ‘? quickly, and economically!
hd For Complete information,
g call or write Department E

TERMINALS

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

38 Want more information? Use post card on last page, January 1, 1957 — ELECTRONICS
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Because your production lines must roll evenly, we've geared
our production to roll in valleys and peaks, if need be—so
that your C-D capacitors will arrive the day you need them.
That’s why seasonal preduction peaks are never too much
for C-D’s 16-plant manufacturing capacity.

Typical C-D “Million-Dollar Bady' Ceramics:

DISC TYPES: Temperature compensating, stabilized capacity,
general purpose bypass, high voltage, A-C line bypass.

ONSISTENT  HI-

AUTOMATION: Plug-in termination available in temperature
compensating, stabilized capacity, general purpose bypass,
close tolerance disc types.

SPECIAL DESIGN TYPES: Feed-thru, stand-off, spool types are
among the many special design ceramic types developed by
C-D in accordance with customers’ specific requirements,
with particular reference to the high frequency field.

Whrite for catalog to Cornell-Dubilier Electric Corporation,
South Plainfield, New Jersey.

EPENDABILITY

ORNELL-DUBILIER CAPACITORS

- A SOUTH PLAINFIELD, N. J.; NEwW BEDFORD., WORCESTER & CAMBRIDGE, MASS.; PROVIDENCE & HOPE
VALLEY, R. 1 INDIANAPOLIS, IND.; SANFORD, FUQUAY SPRINGS & VARINA, N. € VENICE, CALIF.;

& SUB.: THE RADIART CORP., C

ELECTRONICS — Jonuary 1, 1957

Want more information? Use post card on last page.

LEVELAND, OHIO;, CORNELL-DUBILIER ELECTRIT INTERNATIONAL, N, Y.



Sizes and Types for every Fuse need
yowll quickly find the right fuse for the job
~in the complete BUSS fuse line!

Standard type, dual-element (slow-
blowing), renewable and one-time type
fuses are all available from one source
—BUSS. You’ll save time and trouble
by turning first to BUSS when you
need fuses.

And of great importance, there are
no ‘kicks’ or complaints from your
customers about the operation of BUSS
fuses—for to assure dependable pro-
tection under all service conditions,

BUSS fuses are made to protect

BUSS fuses are tested in a sensitive
electronic device. Any fuse not cor-
rectly calibrated, properly constructed
and right in all physical dimensions is
automatically rejected.

Save engineering time on special
problems in electrical protection. The
BUSS fuse engineers are at your
service to help you determine the fuse
or fuse mounting best suited to your

- ) =not to blow, needlessly

40

Want more information? Use post card on last page.

needs. If possible, they will suggest a
fuse or fuse mounting already avail-
able in local wholesalers’ stocks, so
that your device can be easily serviced.

For more information on BUSS and
FUSETRON Small Dimension fuses
and fuseholders . . . Write for bulletin
SFB. Bussmann Mfg. Co. (Div. of
McGraw Electric Co.), University at
Jefferson, St. Louis 7, Mo.

Pruscrnory

Makers of a complete
TRUSTWORTHY NAMES IN ‘l;ne of fuses for h°'."°|'
ELECTRICAL PROTECTION orm, commercial,

w electronic, automotive

and industrial  use.
Januvary 1, 1957 — ELECTRONICS



Compact power relay-
high contact ratings

More relay for your money— that’s
the big thing you get when you spec-
ify Ward Leonard’s Bulletin 105 for
light power switching jobs.

No delicate, misapplied telephone-
or instrument-type relay, the 105.
From rigid phenolic base to ample
silver-to-silver, self-cleaning contacts,
the 105 is built to deal with power . . .
just like the larger Ward Leonard re-
lays and contactors. And yet it’s ex-
tremely compact and low in cost.

You'll find the Bulletin 105 relay—
in spsT, SPDT, DPST, and DPDT types —
ideal for controlling power to electric
heaters, signals, pumps, radio and Tv
transmitters and public address sys-
tems.

Check your catalog file today for
Bulletin 105. If it’s missing write to:
Ward Leonard Electrie Co., 31 South
Street, Mount Vernon, N.Y. (In Can-
ada: Ward Leonard of Canada Ltd.,
Toronto.) 71

ENGINEERING DATA

coiL voLTS: 6, 8, 10, 12, 24, 32, 48, 115, 230

SINGLE POLE BULLETIN 105 RELAY avG. coiL waTts: 2 D.C,,3.75 A.C.
EonigerRatifes PICK-UP: 85% or less of rated voltage
D.C. Amps.* A.C. Amps.* WEIGHT: S ounces
Volts N.O. N.C. N.O. l N.C.
TERMINALS : Stud type
0-24 20 15 20 15
25.125 Ya Yo 20 15 ) P o N
126.250 - = 15 10 LIVE BETTER...£/ectrically 25
“eepper

*Ratings are non-inductive.

WARC (EQNARE

ELECTRONICS — January 1, 1957 Want more information? Use post card on last page. 41
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PRECISION INSTRUMENT

BORG-MOTORS

Powerful for their size, the Sub-Fractional Horsepower BORG-MOTORS are in every sense rugged
and dependable. Desigred for quality instrument applications, they today serve the Industrial TV,
Recorder, and Instrument field.

BORG-MOTORS are available in synchronous and induction types, with or without gear train.
End bells and gear train cases are die-cast alloys . . . precision machined to form a totally enclosed
housing. Geared output shafts have two heavy bearing supports to accommodate radial loading.
All gears are precision hobbed. Die-cast rotors, mounted on two ball bearings assure long life
and continued accuracy.

For many years Borg has made quality precision instrument motors in production quantities.
Borg has complete research, engineering, and production facilities to assist you in solving your
design and production problems.

Reproductions of the Borg Dog, Duke, by artist

. R . O. Juck Bond are free upon request. These life-like,
wr’fe for ComP’efe Engl"eef‘mg Data lithographed reproductions comtain no advertising

CATALOG BED-A56 and are suitable for framing.

BORG EQUIPMENT DIVISION

THE GEORGE W. BORG CORPORATION
JANESYILLE, WISCONSIN

Want more information? Use post card on last page. January 1, 1957 — ELECTRONICS



fhese EL-MENCO Dur-Mica ‘_Capacitors
will still bhe on the job!

In rigid life tests in which the applied voltage was 12
times rated voltage and the ambient temperature was 125°
centigrade, EI-Menco DM-15, DM-20 and DM-30
capacitors out-distanced all normal ratings with each
lasting over 10,000 hours. Because of the acceleration of
these tests, the life of these capacitors may be equivalent
to 15 years or more under normal operating conditions.

New, toughened phenolic casing prolongs life, increases stability

over wide temperature range. Made to meet environmental and :

clectrical requirements of RETMA and MIL-C-5 specs. Parallel % 430'}_1,0%
leads simplify use in television, computors, minia- D

CAPACITORS ture printed circuits, guided missiles, and countless
4y ELMENCO civilian and military applications.
1 El-Menco Dur-Mica DM15, DM20, and DM30

i - Capacitors Assure: f \3

; e 1. Longer Life 4, Excellent Stability —
; - T 2. Potent Powe Silvered Mica

s , e il FOR PRINTED CIRCUITS — DM 15
1 3. Smaller Size 5. Peak Performance and DM 30 WITH CRIMPED LEADS
m_-mm:_‘mt;‘_ We'll be glad to advise you on your specific needs. Cihneg liegds <oeeially designed.
B Put El-Menco Dur-Mica Capacitors to your own for printed circuits . . . Available
Write for free tests. See for yourself. for immediate delivery, And lead
samples ond fengths cut to your specifications,

catalog on your
firm's letterhead.

THE ELECTRO-MOTIVE MFG. CO., INC.

WILLIMANTIC, CONNECTICUT

* molded mica ® mica trimmer

° tubular paper ® ceramic

Arco Electronics, Inc., 64 White St., New York 13, N. Y.
Exclusive Supplier To Jobbers and Distributers in the U.S. and Canrada
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WESTON inpucTrRONIC®
PRODUCT RESOLVER

— produces a direct current proportional to
the product of two varying electrical signals

four-quadrant operation

Product Resol : 7
Amplifying Unit 1 ) precise . . . 0.1 per cent

(cover removed) j“ o 2

B permanent calibration constant

speed — 15 millisecond period
especially suited to a-c¢/d-c measurements

This Weston Product Resolver employs an electronically
balanced electrodynamometer instrument mechanism to

.....

develop a product output signal from two input signals by

Product Resolver
Converter
(cover removed)

torque multiplication. The Inductronic® balancing system

— e A Gmm e o—
— — — — — o ——

provides precise and rapid response, and an exceptional
- - J order of response to displacement. The mechanism is unique
to this purpose and stems from Weston’s long experience

WESTO N in the design and manufacture of precision dynamometer
INSTRUMENTS mechanisms. The complete story on the Model 1482 Induc-
tronic Product Resolver can be obtained from your local

,F;,L,,.,,,,, representative or by writing Weston Electrical Instrument

o e Corp., Newark 12, N. J., A subsidiary of Daystrom, Inc.
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PROPERTY AND APPLICATION DATA
ON THIS VERSATILE ENGINEERING MATERIAL:

Du Pont TEFLON® provides new opportunities
for miniaturization of electronic equipment

Because of its unusual combination
of properties, Du Pont TEFLON tetra-
fluoroethylenc resin provides new
opportunities for the miniaturization
of electronic components.

TEFLON has a low loss factor, low
diclectric constant, and high volume
resistivity. It maintains full electrical
insulating characteristics, when
flexed or bent during assembly and
installation.

TEFLON also has good mechanical
strength and an exceedingly low co-
eflicient of friction. It is the only in-
sulating material available today that
is inert to ncarly all chemicals and
solvents normally used in commer-
cial practice. An exception to this is
metallic sodium and the other alkali
metals. At clevated temperatures and
pressures, halogens and certain hal-
ogcnated chemicals and solvents may
affect TEFLON.

Use of TEFLON can help cut pro-
duction costs, too. The soldering iron
will not burn or melt insulation of
TerLON. This saves time, labor, and
materials.

The following -applications are
typical of the current uses of TEFLON
tetrafluorocthylene resin.

MAGNET WIRE. Such wire, coated

with TEFLON, is widely used on high-

NEED MORE
INFORMATION?

Clip the coupon for additional
data on the properties and ap-
plications of versatile Du Pont
TerLoN tetrafluoroethyleneresin.

temperature components for aircraft
and guided missiles, transformers, re-
lays and various types of motors.

HOOKUP WIRE AND LEAD WIRE. In-
sulation of TEFLON on hookup and
lcad wire proves advantageous on
transformers, motors and harness
assemblies for high-temperaturc ap-
plications. The chemical resistance
of TEFLON is particularly valuable in
gyros and other hermetically sealed
components.

COAXIAL CABLE. Used as the dielec-
tric medium of coaxial cable, TEFLON
permits the design of miniature con-
structions which are the equivalent
of coaxial cables using much thicker
insulation of other materials.

TUBING. Insulation of TEFLON pro-
vides excellent protection for tubing
used as bus wire and jumpers.

RESISTANCE WIRE. Insulation of
TEFLON on small resistance wire fa-
cilitates miniaturization of heating
equipment.

GLASS-FIBER PRODUCTS. Insulation
of TEFLON is being applied currently
to such glass-fiber products as lacing,
tape and sewing thread. TEFLON
provides cxcellent temperature re-
sistance and withstands cutting ac-
tion of glass fibers.

e Tubinz of TEFLON serves as an insulator
around two stainless-sieel studs in miniature
rotary tap switches used in military aircraft.

e The paper clip indicates the small size of
these coils. The insulation of TEF1 ON is one im-
portant reason why they can be miniaturized.

A, A
YRrtinanncanyt “}“1“
Ty o TN ey

& / .\\‘\“

¥ :
e Here are shown a striped, wrapped lead
wire (top) and two samples of miniaturized
flexible steeving — all insulated with TEFLON.

E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Department
Room 171 Du Pont Building, Wilmington 98, Delaware.
In Canada: DuPont Company of Canada (1956) Limited. I>.O. Box 660, Montreal, Quebec

Please send me complete
property and application
data on Du PPont TEFLON.
1 am interested in evaluating
this material for

Name

Position_

Street Address.

Firm Name
Tvpe of Business —

City

Stute
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Four sizes of shielded coil forms cover a wide range of design requirements. Dimensions when mounted, including

terminals, are: LS-12 (square type for printed circuits), 13 ” x Yo" x 227, 1.S-9, Yis” diameter x 12" high; LS-10, %" x 1%6";
LS-11, %" x 732", Each form mounts by a single stud. Windings may be universal or wound to your specifications.

Where shock treatment doesn’t work

CTC miniaturized shielded coil forms
are highly shock resistant. With me-
chanically enclosed, completely shielded
coil windings, they bring all the rugged-
ness and dependable performance you
require for your “tight spot” applica-
tions IF strips, RF coils, oscillator
coils, ete.

CTC combines quality control with
quantity production to supply exactly
the components you need, in any
amount. CTC quality conirol includes
material certification, checking each
step of production, and each finished
product. And CTC quantity production
means CTC can fill your orders for any
volume, from smallest to largest.

I"or samples, specifications and prices,
write to Sales Engineering Dept.,
Cambridge Thermionic Corporation,
437 Concord Ave., Cambridge 38
Mass. On the West Coast contact I£. V.

46

Roberts and Associates, Inc., 5068 West
Washington Blvd., Los Angeles 16, and
61 Renato Court, Redwood City, Cal.

TYPE SPC phenolic and ceramic printed circuit
coil forms can be soldered after mounting. Phen-
olic forms: 4 ” high when mounted, in diamelers of
.219” and .285”. Ceramic forms: 'z ” diameter, in
mounted heights of %3” and 3", with 194"
powdered iron core. and collars of silicone fibre-
glas. Forms come with threaded slug and terminal
collar. Units mount through two to four holes, us
required. Available us forms alone or wound as
specified.

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components
custom or standard

Want more information? Use post card on last page.
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SIGHTS of rockets swooshing heavenward
become more and more familiar as we

thumb through today’s industrial publications.
The recalcitrant rocket shown on this page
indicates that things can go wrong in research,
and we don’t claim tkat the absence of a
Sanborn oscillographic recording system some-
where along the line was the reason for this
disappointing trajectory.

What we do wish to say is that Sanborn
equipment is playing an increasingly vital part
in rocket development. TJsed in the laboratory
to record flight behavio- simulated by analog
computers, and in plotting rooms at testing
bases to tape down telemetered data, Sanborn
©150’s’’ are helping rockets to get and stay
where they belong.

You can see Sanborn systems in many
other places, too. Oil fields, electronic com-
ponent production lines, machine tool plants,
hydraulic testing laboratories, numerous air-
craft manufacturers, compuzing facilities . . .
are putting single to 8-clanne! Sanborn systems
to work. (Most are housed in vertical mobile
cabinets, while those in the “field”’ are often
divided into portable pzckages for each instru-
ment.) All of them give their users inkless,
permanent recordings in true rectangular co-
ordinates, one percent linearity, as many as
nine chart speeds, and the efficiency (and
economy) inherent in Sanborn unitized design.
A dozen different plug-in preamps further
extend their value, by making change-
over to new recording inputs a quick
and easy procedure.

CAMBRIDGE 39, MASSACHUSETTS

Which way rockets are going may
not be a primary concern of yours.

But if recording problems are,
you're apt to find some interesting

' and useful answers in Sanborn’s
2., 4-, 6-, 8-CHANNEL 16 page "'150 System’” catalog.
8., 6-CHANNEL 4-CHANNEL 2-CHANNEL 1-CHANNEL ANALOG COMPUTER SYSTEMS Write to us for a copy.
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How HARRY WOLFF Co., Inc.,

AUBURNDALE, MASSACHUSETTS

prolongs life of 5000
RADAR TUBES

“3D

MICRO-VISION

A tiny burr on this tuning crown will burn off
at normal operating temperatures and cause ra-
dar tube failure. Precision components like
this are made of metals that cost over $100 per
pound. The tube costs up to $5000. Obviously,
rejects and failures are prohibitively costly.

That's why Harry Wolff Co., Inc., uses
Bausch & Lomb Stereomicroscopes to check 368
differenc edges of each tuning crown. Inspectors
see the work right-side-up, clearly magnified in
vivid 3-dimensional detail. Burrs are quickly
revealed, and easily scraped off.

And that’s why Harry Wolff, president, says:
“We consider the B&L Wide Field Stereomicro-
scope as important to us as a precision lathe.”

FREE®
GET THIS EXCLUSIVE 3-D
MICRO-VISION BOOK

See actual stereo views'! Know

how and where to use Stereo-
microscopes. Choose exact

. ds, wi

BAUSCH & LOMB el 5, ST
5 Write today for Manual

SINZE D ATER D-15. Bausch & Lomb Op-

tical Co., 61413 St. Paul
St., Rochester 2, N. Y.

America's only complete optical source from glass to finished product

48 Want more information? Use post card on last page. janUary 1, 1957 — ELECTRONICS



Square RE-USABLE Metal

Pad-Kaging Containers
7k T

ELIMINATE noiority of

handling and storage problems

REDUCE siveing

weights and cubic footage

These RE-USABLE Metal Pad-Kaging Containers were developed
by PETERS-DALTON for the U.S. Armed Forces. They have been
approved and are in use for shipping and storing innumerable
items.

P.D Containers eliminate the storing of many cumbersome and highly
inflammable materials—they also eliminate the excess labor usually required
in packaging such items as delicate radar instruments. Older methods
caused finished packages to be heavy and bulky. They were susceptible
to breakage and penetration to moisture and fungus. They were wasteful
because of their excessive use of man-hours and materials, culminated by
the eventual scrapping of the expensive packaging. Also, when reshipping
was required, oIFI fashioned containers after hov.ing once been o!oened, Rhatotelt Farmaghionead o gock)
were seldom satisfactory for adequate repackaging of the materials — aging one light military electronic
endangering them to damage while in fransit. These inadequacies and item,

limitations have been virtually eliminated through P-D RE-USABLE Metal
Shipping Containers,

* * *
Features include: Lightness: Completed packs weigh far less than older
style types. Compactness: The P-D RE-USABLE Metal Containers fre-
quently save more than 50% of cubic footage. Economy: Material and
man-hour outlays for packaging are reduced 25%.

Special Features: Containers are equipped with air fill valves to
eliminate dangers of fungus or moisture and dial type humidity
indicators. Drop handles furnished for containers weighing less than
200 lbs.—heavier containers have been designed for fork truck lifting.
Extremely simple to close, only ordinary bolts (4 on the smallest con-
tainer to 14 on the largest) are required; the simplest of hand tools
perform the closing or opening operations. Optional: Pressure relief
valves to equalize inside to outside pressures.
* * *
These RE-USABLE Metal Containers were manufactured by PETERS-DALTON
for items ranging from aircraft engines, electronic parts, to large A-N con-
tainers in all types and sizes for shipping purposes. Complete engineering
and manufacturing facilities are at your disposal for design, testing and
fabricating. We'll be glad to tell you more—just write, wire or phone.

STEEL SHIPPING CONTAINER DIVISION

D Hydro-Whirl Paint Spray Booths
D Industrial Washing Equipment P-D Re-Usabb CG"uiner reody 14

@ Orying and Boking Ovens be closed and sealed. Note ths
D Hydro-Whirl Dust Callecting Systems

simplicity of design.
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Above is the 2HLA-3 Ind cating Amplifier. a product of the Doelcam Division
of Minneapolis-Honeyvwell. Housing is removed to show chassis-mounted Sola

e Sola
QA Type
L CVE

Tvpe CVE Regulated Power Supply Transformer. Inset is an extended-range
characteristic showing linear amplifier output.

Sola-Regulated DC Amplifier Provides
Reliable Measurement of 2 x107'°W Signals

The Doelcam 2HLA-3 DC Indicating Amplifier has
introduced a standard of performance heretofore un-
attainable in the field of amplification and measurement
of low level de signals. This precision instrument meas-
ures signals as small as 2 x 10 15 watt. High gain, excel-
lent linearity, and negligible drift of the 2HLA-3 are
unaffected by variations in line voltage or tube
characteristics.

Contributing to this reliable and stable performance
of the Doelcam amplifier is its chassis-mounted Sola
Type CVE Regulated Power Supply Transformer. The
Sola CVE static-magnetic stabilizer provides a single,
compact source of plate and filament supply voltages
regulated within =39, with input voltage variations of
100-130 volts. All windings are on the same core, pro-

«:Es<:::))“LA¢§k 1rl:gfi:fifiji;fiﬁfiﬁ:§i:s;

viding a moderately-priced unit to replace both voltage-
regulating circuit, or component, as well as conventional
power transformer.

These Sola transformers are available in three stand-
ard models (+3%, regulation); or in special designs
with regulation of one winding as close as =1%,. They
have no moving parts or tubes, and are completely auto-
matic, instantaneous, and continuous in operation. In
addition, they provide self-protection against short cir-
cuit, and require no maintenance.

Your area representative will be happy to provide you
with information on the specific benefits of a Sola Type
CVE Regulated Power Supply Transformer as a com-
ponent in your product.

Write for Bulletin 7A-CV-170D
SOLA ELECTRIC CO.
4633 W. 16th St
Chicago 50, I,

and Mercury Vapor Lamps.
| 125th St., TRafalgar 6.6464
Blgelow 4-3354 o

F CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment o -UGHTING TRANSFORMERS for All Types of Fluorescent
® SOLA ELECTRIC CO., 4633 West 18th Street, Chicago 50, illinois, Blshop 2-1414 e NEW YORK 35: 103 E. 1
® PHILADELPHIA: Commercial Trust Bldg., Rlttenhouse 6-4988 @

CLEVELAND 15: 1836 Euclid Ave., PRospect 1-6400 o

BOSTON: 272 Centre Street, Newton 58, Mass.,

KANSAS CITY 2, MO.: 06 W. 34th St., Jefferson 4382 © LOS ANGELES 23:
3138 E. Olympic Blvd., ANgelus 9.943]1 ® TORONTO 17, ONTARIO: 102 Laird Drive, Mayfair 4554 o

Representatives in Other Principal Cities |

50 Want more information? Use post card on last page.
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Dual Directional Couplers
for reflectometer measurements on coaxial systems

4 all-new couplers!

Complete coverage, These new -hp- couplers save your time by making
216 to 4,000 MC possible, for the first time, convenient reflectometer
measurements on coaxial antennas, transceivers,
counter-measures and TV equipment, etc. Each unit
centers on a major band but offers 2:1 frequency
coverage. Directivity is high, units handle powers to
Flat response, high directivity 50 watts cw, and insertion loss is low for permanent
installation. The couplers can be used to measure
forward or reverse power or to adjust system flatness.

Ideal for power measurements

Low SWR, wide band
performance -hp- 760 series couplers are compact, sturdy,
and precision built of highly heat stable materials
for long-term accuracy.

SPECIFICATIONS

-hp- 764D -hp- 765D -hp- 766D -hp- 767D
Frequency Range: 216 to 450 MC 450 to 940 MC 940 to 1,900 MC 1,900 to 4,000 MC
Coupling Attenuation: 20 db 20 db 20 db 20 db
Coupling Accuracy: +1db +1db +1db +1db
Max. Prim. Line SWR: 1.10 1.15 1.20 1.25
Max. Second. Line SWR: 1.10 1.20 1.30 1.35
Minimum Directivity: 30 db 30 db 26 db 26 db
Prim. Line. Insert. Loss: Approx. 0.15 db Approx. 0.20 db  Approx. 0.25 db Approx. 0.35 db
Price: $125.00 $125.00 $125.00 $125.00
All modeis: Power handling copacity 50 wotts CW ar 10 Kw peok. Primary HEWLETT_FACKARD COMPANY

Line Connectors: Type N, Male & Female. Secondary Line Connectors: Type N,
Female. Refectometer Detectors: 764D/765D toke -hp- 476A; 766D/767D
take -hp- 420B. Size all units: 97 long; weight 2 Ibs. Prices f.0.b. factory.
Dois hig o ng ithg a. p

3634A PAGE MILL ROAD * PALG ALTO, CALIFORNIA, US.A.
Sales engineers in all principal &reas
ble "HEWPACK' * DAvenpo 44

@ highest quality, value, complete coverage
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Oxygen-free high conductivity
copper...in convenient I‘Od fOI'm

Tube manufacturer
ends rejects by using
PB&B 0.F.H.C.
copper rod

A major manufacturer of trans-
mitting tubes was getting rejects
of approximately 2 per cent in
finished tubes, due to microscopic
feaks in a copper part made from
extruded rod. Each reject meant
loss of a tube worth nearly $100.
This source of high vacuum leak-
age was impossible to detect be-
fore assembly. Since switching to
O.F.H.C. hot rolled rod, supplied
by PB&B, rejects from this cause
have completely vanished.

@ Registered Trade Mark

The American Metal Co, Lud.

22nd and Master Streets, Philadelphia 21, Pa.

52
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Want more information? Use post card on last page.

Necd certified grade O.F. H.C.® copper rod—for use in vacuum tubes
or other electrical or electronic equipment?

We can supply you quickly from stock, to highest quality standards.
You’ll find this material useful and economical in many special appli-
cations. Itis pre-forged and hot rolled, to produce a dense, homogencous
grain structure free from microscopic porosity. It is not subject to
hydrogen embrittlement during hydrogen atmosphere brazing. We
certify its conductivity to be at least 9897 I.A.C.S.

Cold-straightened rod, in diameters of 34", 17, 114", 13", 114" and
138", to standard hot rolled tolerances, is regularly stocked in “‘as
rolled” condition. You can order in random lengths, or we can cut to
your specifications.

Write today for a quotaiion on your particular requirements.

PHILADELPHIA
BRONZE & BRASS CORP.

—a subsidiary of

MATLORY

January 1, 1957 — ELECTRONICS




FEATURES
1. High current gain at
high current
2. High current output

3. High breakdown
voltage

4. High power handling

ble heat sink

acteristics

Reliable products
through Advanced-Engineering

ELECTRONICS — January 1, 1957

capabilities with suita-

5. Lowsaturationvoltage
6. Low input impedance
7. Stable, uniform char-

for servo amplitiers
...low-speed switches
...control circuits

power converters

Just as CBS power transistors have carned a fine
reputation in “hybrid” auto radio applications, the
CBS 2N156 and 2N158 PNI junclion power transistors
are recognized as “best on the market” for servo am-
plifiers . . . as well as many swilching, coutrol, and
power conversion applications.

Check the advanced-engineering leatures . . . typical
characteristics . . . and graph showing the low collector
“ON” saturation voliages. They help to explain the
growing popularity of these transistors. Important also
are two simple facts: The CBS 2N156 and 2N 158 uni-
formly meet their specifications . . . and thev arc being
delivered in production quantities.

COLLECTOR CHARACTERISTICS, 2N156 AND 2N158

300 MmA

S —unOS

L

2.5

//‘700 mA

20 |— T

100 mA
[

COLLECTOR CURRENT IN AMPERES
2
T

50 mA
S mean
1.0 b——————— - —F ~
25 mA
e A
05 il e e 1OIMEL, ]
/ 8 =T Ip=5mMA
0 L— o
0.01 0.1 1.0 10.0 100

COLLECTOR - TO EMITTER VOLTAGE

let our application engineers help you adapt these
dependable power (ransistors to your needs. Write for
Bulletin E-259 giving complele data.

TYPICAL CHARACTERISTICS

CHARACTERISTIC 2N156 2N158
System voltage 12 28 volts
Collector dissipation 5 5 watts
Collector peak inverse voltage —40 —80 volts
Maximum junction temperature 85° 857 (63
Switching power 26 54 watts
Current amplification (Ic = 2amp.) 20 13

semiconductors

CBS-HYTRON
Semiconductor Operations, Lowell, Massachusetts
A Division of Columbia Broadcasting System, Inc.

Want more information? Use post card on last page.
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New Stokes

New Stokes dual-tube in-line aluminizing system is setting high standards o f
economy and productivity at Thomas Electronics, Inc., Passaic, New Jersey.

Electronic equipment manufacturers are profiting
from other STOKES Vacuum Equipment...

Vacuum Metallizers. Stokes manufactures
a complete line of vacuum metallizing
equipment to plate selenium rectifiers,
printed circuits and other conductive
coatings on non-conductive materials.

Vaevum Impregnators. Manufacturers of
electronic equipment use Stokes vacuum
impregnation systems to cbtain im-
proved characteristics of coils, conden-
sers, capacitors and other camponents,

Vacuum Furnaces. Stokes melting and
heat-treating furnaces permit electronic
manufacturers to pre-process raw and
semi-finished materials with less contami-
nation, for increased life and performance.
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5 Cart In-line TV Dolly System
Aluminizes 96 Tubes Per Hour

New system at Thomas Electronics, Inc. —largest independent manu-

facturer of cathode ray tubes — affords increased production. ..

reduces initial cost . .. requires less floor space and maintenance

ODAY’s big news in TV picture tube pro-
Tduction is the new Stokes aluminizing
system. This high-production equipment
evacuates and aluminizes two tubes per cart
with one pumping system. The new design
affords several cost-cutting and production-
boosting advantages:

Greater production. Using a mechanical
pump and 4-inch high speed “Ring-Jet”
booster, overall cycle time is 6% minutes
with 21-inch tubes—96 per hour with the
standard five cart system.

Lower first cost. Fewer carts are needed . ..
the basic unit, consisting of five carts with
ten dollies, costs less than comparable
single-tube systems.

Reference Data:

Microvac Pumps—Catalog 750

Diffusion and Booster Pumps
Specification and performance data

Story of the Ring-Jet Pump

How to Care for Your Vacuum Pump—
Booklet 755

Vacuum Impregnation—Catalog 760
Vacuum Furnaces—Catalog 790
Vacuum Metallizing—Catalog 780
Vacuum Calculator Slide Rule

Lower maintenance. There is only oxe
pumping system for every fwo tubes.

Less floor space. Circular track is only 17
feet in diameter.

Flexibility. Five additicnal carts can beadded
to the standard dollies to produce 21-inch
tubes at a rate of 192 per hour. Tubes up
to 27-inch can be accommodated.

The system is fully automatic. Operator
loads . . . and then unloads completely alumi-
nized tubes. Filament replacement is sim-
plified by removable holders. Internal cool-
ing coils provide for rapid cooling of oil in
the booster pump before vacuum is released.

A Stokes engineer will be glad to discuss
how this new system for black and white ot
color tubes can be integrated into your pro-
duction line. He'll also welcome the
opportunity to talk over your specialized
requirements . . . to apply Stokes’ exten-
sive experience in high vacuum engineering
and automatic production technology.
F. J. STOKES MACHINE COMPANY
5503 Tabor Road, Philadelphia 20, Pa.

Want more information? Use post card on last page.
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In Northrop’s Snark missile and F-89
interceptor, high impedance circuits are
coated with Silastic RTV for protection
against moisture and vibration at low
temperatures. Easily applied, this silicone
rubber compound wulcanizes at room
temperature.

SILBSTIE RTV 'seals, cushions delicate circuits

Sensitive electronic components can be both cushioned
and sealed against moisture by encapsulating with Silastic
RTV*, Dow Corning’s silicone rubber that vulcanizes at
room temperature. A single coating provides protection,

Get latest data on Silastic and in addition improves electrical properties of the unit,
especially surface resistivity. Silastic RTV cures in 24
Mail coupon today hours, and remains resilient from —100 F to 350 F. Write
I , for complete data.
H H J 3 » » . » »
iatang, e PP “ 1 Typical Properties of Silastic for Encapsulating and Potting
Please send me latest data on Silastic E * Temperature range, °F —100 1o 350 F
i ¢ Dielectric strength, volts/mil 300 1o 500
HanEg . ® Surface resistivity at 509% relative
TSR ! humidity, ohms 2.8 x 10"
) ¢ Dielectric constant, 10° eveles per second  2.95 to 3.05
ADDRESS ! ¢ Dissipation factor, 10° eyeles per second . 0.01
! ® Moisture absorption after 7 days
SInY LU STATE j at room temperature, % +3to 45

*T.M.REG.U.5.PAT.OFF.

If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC.

DOW CORNING

N2y DOW CORNING CORPORATION o MIDLAND, MICHIGAN

first in silicones

56 Want more information? Use post card on last page. January 1, 1957 — ELECTRONICS
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REAC Analog

Generation of Functions of
Two or More Variables
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o Allows direct generation of slopes up to 12 volts/volt
without paralleling diode segments.

e $. £

®Ps2PBBE ELE

. 58853855508 A88SH G

e 10-turn potentiometers for both “‘slope” and “break point”
give excellent resolution. Still further improvement in resolu-
fion is obtained by splitting slope adjustment into two ranges.

® 1000-division direct read-out 10-turn dials permit logging
of function for fast reproduction later.

* P PO B

e Flexible switching system allows number of segments

per channel to be varied from 2 to 30. _ :
s‘.gsgaqopoasae:a,
e | © . Ed

e Built-in calibration circuit permits functions to be
set up quickly and easily without use of external
plotting board.

...acomplete self-contained unit
The DFG-401 is a completely self-contained unit consisting of 5 channels of function generation,
15 DC amplifiers (with VIVM and all contsol circuits for monitoring and balancing), and all

necessary power supplies (except refay and reference voltages). In the event that any amplifiers
supplied are not needed in the problem, they can be made available in groups at the patchbay

as inverters with one gain of one.

This unit is ideal for the addition of up-to-date diode function generation equipment to an
existing analog computer installation.

Electronic generation of functions of two or more variables is another outstanding Reeves
contribution to the flexibility and efficiency of the efectronic analog computer. Before installing
new equipment, it will pay you to consult us. A comprehensive new REAC 400" series com-
puter technical brochure will be sent upon request.

REEVES INSTRUMENT CORPORATION

”,,”'”””,:,,,’,‘",~ A Subsidiary of Dynamics Corp. of America, 201 East 9lst St., New York 28, New York

Precision
Resolvers and

Precision
Floated
Gyros

Mechanical

Computers
Parts
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For the most dependable printed circuits, you need
the high bond strength, workability, heat-resistance

of C-D-F DILECTO" METAL-CLAD LAMINATES

|

E

4

Printed circuits based on C-D-F materials are being used
with great success in military electronic equipment, commer-
cial television and radio sets, telecphone switchboards—even
sub-miniature radiosonde equipment and hearing aids.

Photos courtesy of Photocircuits, Inc., Glen Cove, N.Y.

HIGH BOND STRENGTH—C-D-F’s special adhesive for metal-
clad Dilecto bonds the copper foil to the plastic without affecting
the laminate’s superior electrical propertics. Heat-resistance, dissi-
pation factor, dielectric constant, dielectric strength, and insulation
resistance of the Dilecto base remain unaffected. The closely-
bonded foil can be etched cleanly and dipped in hot solder to
450°F. for ten seconds with a guarantee of no blistering or separat-
ing. Metal-Clad Dilecto can be punched or machined either before
or after etching.

EXCELLENT WORKABILITY—On all four Dilecto metal-clad

grades, you can solder, punch, saw, and assemble components
either by hand or automatically. Thanks to the inherently superior
workability of the plastics laminate over that of ceramic-type
materials, Dilecto can be dropped, jammed into tight chassis, and
otherwise treated roughly on the assembly line and in service.

HIGH HEAT-RESISTANCE —Metal-Clad Dilecto Laminates are
made of phenolic, epoxy, or Teflon* resin for various conditions
of service and assembly, and have either cellulosic paper or woven
glass-fabric base. All are ideally suited to printed-circuit applica-
tions in which heat-dissipation is a major problem. Continuous
exposure to high ambient operating temperatures in enclosed elec-
tronic equipment has no significant effects on Dilecto’s electrical
and physical properties.

UNLOAD YOUR HEADACHE HERE! C-D-F, a big, reliable
source of supply, can help you get the most for your printed-circuit
money by reducing rejects, lowering fabrication costs, assuring
dependable quality every time. Send us your print or problem, and
we'll gladly supply appropriate test samples free. See our catalog
in the Product Design File (Sweet’s) or send for the new 20-page
Dilecto catalog. Let your nearby C-D-F sales engineer (listed in
Sweet’s) help you right from the design stage!

TYPICAL PROPERTY VALUES

BOND STRENGTH—0.0014" foil
(Lbs. reqd. to separate 1”
_width of foil from laminate)

Copper-Clad
PHENOLIC

| (orade XXXP26)

Copper-Clad
TEFLON*
(Grade GB-112T)

Copper-Clad
EPOXY
(Grade GB-181E)

Copper-Clad
PHENOLIC
(Grade XXXP-28)

MAXIMUM CONTINUOUS
OPERATING TEMP. (Deg. C)

~ DIELECTRIC STRENGTH
| (Maximum voltage per mil.)

INSULATION RESISTANCE (Megohms)
96 hrs. at 35° C. & 90% RH

| DIELECTRIC CONSTANT 106 Cycles

DISSIPATION FACTOR 106 Cycles

_ ARC-RESISTANCE (Seconds)
_ TENSILE STRENGTH (psi.)

7Ttoll 5t9 8012 4to8
120 120 150 200
800 800 650 700
50,000 25,000 20,000 Over 106 megohms
4.20 4.20 4.54 285
0.026 0.052_ 0.018 0.0006
1 5 120 180 |
16000x13000 [ 12000x10000 | 48,000 x 44,000 23000x 21,000

FLEXURAL STRENGTH (psi.) N 21,000 x 1@96 18,000 x 16,000 65,000 x 55,000 13,000 x 11,000 |
1ZOD IMPACT STRENGTH edgewise
(ft. Ibs. per inch of notch) 0.40 x 0.35 0.40 x 0.35 135x115 6.0x50
?(Jslxl)PRESSIVE STRENGTH flatwise 28,000 22,000 62,000 20000
- MedTum-weave, Fine-weave,
BASE MATERIAL OF LAMINATE Cotton rag paper Cotton rag paper medium-weight medium-weight
e | glass cloth glass cloth
COLOR OF UNCLAD LAMINATE Natural greenish Natural Brown Natural Natural

All these standard grades are available with 0.00‘14”, 0.0028"’, 0.0042", or thicker electrolytic or rolled copper foil
on one or both surfaces. Other metal foils and other resin-and-base combinations can be supplied on special order.

*duPont Trademark
AVl 4
\//
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CONTINENTAL DIAMOND FIBRE

CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC.

16, DELAWARE
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/n radar load isolators, too

CRUCIBLE PERMANENT MAGNETS

give maximum energy. . . minimum Size

Special applications, such as radar load isolators, demand compact but powerful
magnet assemblies. And this is but one of the many places where the consistently higher
energy product provided in Crucible Alnico magnets pays off.

These Crucible Alnico permanent magnets can be sand cast, shell molded, or
investment cast to exact size, shape or tolerance requirements ... and in any size
from a mere fraction of an ounce to hundreds of pounds.

The design and production of permanent magnets has been a Crucible specialty ever
since Alnico alloys were discovered. It’s one of the good reasons why so many
people bring their magnet applications to Crucible. Why don’t you? Crucible Steel
Company of America, The Oliver Building, Mellon Square, Pittsburgh 22, Pa.

I c H u c I B I_E first name in special purpose steels

Crucible Steel Company of America
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Exploded view of aircraft spark plug, showing the two concentric insulating sleeves of
“Teflon.” Two sleeves are used to provide extra protection against dielectric failure.

Insure t

T
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rouble-free design

with R/M CTeflon products

For thousands of electrical applications
“Teflon” has proved to be the best
material because of its combination
of properties—electrical, thermal and
mechanical. It permits compactness of
design, and because of its resiliency
and toughness, components made from
it often simplify installation. R/M
Tape handles easily, conforms well to
corners and unusual shapes, can be
readily adapted for automatic wrapping.

Here are some of the electrical
properties of R/M “Teflon”:

1. Power factor — less than 0.0003 over
entire spectrum from 60 cycles to
30,000 megacycles.

2. Volume resistivity — greater than 10
ohm-cm. even after prolonged soak-
ing in water.

3. Surface resistivity— 3.6 x 10" ohms
even at 100% humidity.

4. Good arc-resistance— on exposure to
an arc, the material vaporizes, leav-
ing no carbonized path.

5. High short-time dielectric strength —
values range from 1000 to 2000
volts per mil, depending on thick-
ness.

6. Resists high temperatures — electrical
properties are essentially unchanged
up to at least 400°F.

Take advantage of R/M’s long ex-
perience in developing the potentials
of “Teflon” for the electrical industry.
We fabricate “Teflon” to your speci-
fications or supply it in rods, sheets,
tubes, wire and tape in all standard
color codings. Send for our bulletin
“R/M Teflon Products.”

*A Du Pont trademark

e
a1

RAYBESTOS-MANHATTAN, INC.

PLASTIC PRODUCTS DIVISION, MANHEIM, PA

FACTORIES: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, S.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsvilie, Ind.; Peterborough, Ontario, Canada

RAYBESTOS-MANHATTAN, INC., Engineered Plastics « Asbestos Textiles o Mechanical Packings  Industrial Rubber o Sintered Metal Products « Rubber Covered Equipment
Abrasive and Diamond Wheels « Brake Linings « Brake Blocks o Clutch Facings o Laundry Pads and Covers o Industrial Adhesives = Bawling Bails

60
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_if they involve POTENTIOMETERS

AI-OHM has the answer!

All Dalohm components are carefully designed and skillfully You can
made to assure you of supreme quality and dependability, plus

the widest versatility of application. These recent additions depend on
to the Dalohm line already have met with wide acceptance

and enthusiasm- % DALOHM

Mil-E-Trized A10-W TRIMMER POTENTIOMETER
Wire Wound, High Temperature, Humidity-Proof, Ruggedized

This Dalohm Trimmer is designed to meet the ever-increasing requirements of
such specifications as MIL-E-5272A and MIL-R-12934. It provides precision
adjustments in critical electronic circuits under extreme environmental
conditions. It has an extended winding surface and assures high precision
resolution without sacrificing sub-miniature design. Size is .220 x .310 x 1.250;
weight is 2.25 grams.

® Resistance values 10 ohms to 100,000 ® Unique new type sliding
ohms; standard tolerance 5%; power contact; unique safety clutch.
rating 0.8 watt; temperature coefficient g Unit holds set resistance values.
O AR . ® Mounting flexibility provided
resistances, tolerances, leads available YR et o
on special order. arrangements.

® Completely sealed; housing of thermo-
setting, glass filled material with heat Write for Bulletin R-32B
resistance of 200° C continuous. Precious
metal plating on all terminals; air
evacuated and filled with silicone grease.

Mil-E-Trized DP-12 POTENTIOMETER

Built to Surpass JAN-R-19
Hermetically Sealed, Moisture-Proof, Ruggedized

Completely protected from arctic cold or tropic damp, from shock, vibration,
salt-laden air and ultra-high altitude. Powered at 4 watts, the DP-12 has a
power rating of 100% at 40° C, derated to 0 at 125° C. Housing and shaft of
black anodized aluminum with back plate of corrosive resistant aluminum.
Unit designed for back panel mounting with integral threaded base.

AN
AR5 ) S

ol
g’
i

® Operating temperature range—55° C to 125° C Minimum rotational life
is 25,000 mechanical cycles.

® Standard resistance range 100 ohms to 40K ohms with standard tolerance
of 5%. Other ranges and tolerances available on special order.

® Precision winding gives excellent linearity with 3% maximum deviation.

® Temperature coefficient of wire 0.00002/Deg. C on values of 500 ohms
and up; 0.00050/Deg. C on values below 500 ohms.

® Sensitive shaft adjustment. . )
Write for Bulletin R-31 9

i
JUST ASK US: DALE

® In Canada:
Charles W. Pointon, Ltd.

Write for the complete Dalohm catalog of precision resistors, o) 6 Alcina Ave..
potentiometers, and collet-fitting knobs. P R O D U ldTS Toronto, Ont.
If none of our standard line fills your need, our staff of able & Export Dept:
engineers and skilled craftsmen, equipped with the most modern | N C 1';%”;?;3%‘;’2
facilities, is ready to help you solve your problem in the realm 1300 28th Ave New York 1, N_yy'
of development, engineering, design and production. Columbus, Nebraska, U S.A

Just outline your specific situation.
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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 Svulfate
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
Zine Chloride
Zinc Nitrate
Zine Oxide

!

At Faeity

Baker ELECTRONIC CHEMICALS

PEST——

For your electronic tubes and screens-

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
Ppage — write for prices and samples of those which interest you.

BARIUM ACETATE, C.P. For Electronics, Crystal

Ba(C:H:0:2)3 F.W, 255.452
Assay (Ba{CeHuO2)2) . . . . . . . . . . . . . . .. 990 %
Insoluble Matter . . . . . . . - 0.010 %
pH of 5% Solution at25°C . . . . ., . . . . . . " 7.0-8.5

Chloride (CI) . . . ., . . . . . B o w3 ow ow . 0.003 9%
Oxidizing Substances (as NOg) . . . . . . . . . . . 0.005 9%
Substances not Precipitated by H28O, . . . . . . . e . . 000 %
Calcium and Strontium Salts (as $O¢) . . . . . e o o . 050 9%
Heavy Metals @s (Pb) . . . . . . . . . . . . . . . 0.0005 %
fron(Fe) & w v+ w'vn o w s a8 o i w5 2 «o. . 0,001 %

)

J. T. Baker Chemical Co.

REAGENT « N&=227 -+ FINE « (NDUSTRIAL

3

PURITY BY THE TON
-for production use ’

e ——————— BRANCH OFFICES

NEW YORK CHICAGO PHILADELPHIA
122 E. 42nd St. 435 N. Michigan Ave. 6908 Market St., Upper Darby, Pa.

Phillipsburg, New Jersey

o

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

62 Want more informatian? Use post card on last page.
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Tra ngitron

Fast Switching
SILICON DIODES

i Featuring
\ . Recovery times under .3 us
\\'\\ . High conductance
. High voltage ratings
ﬁ . Operation to 150° C
% \ Transitron's fast switching silicon diodes are intended for

medium and high speed circuits in which diode recovery charac-
teristics are important. These new types are considerably faster
in recovery time than other silicon and germanium diodes. They
are particularly useful in computer and similar applications.

% In addition to excellent static and dynamic properties, reliable
performance is assured through close process control and all
glass encapsulation.

——
Minimum
A Forword Maximum Maximum  Maximum TIME (microseconds)
A = Current Inverse Inverse Recovery
at 1.5V Current Yoltage Time* o 1 F 3 4
Type {ma) (una) {Volis) (‘“ei)_ [—
i 5G228 100 .25 @ 175 200 1 10252
: 5G226 100 25 @ 60V 80 1 /
\ i §G223 30 .25 @ 175V 200 5 €
% Y Y 30 25@ 60V 80 5 s 56213
“ &
b é 4
i 5G213 5 25 @ 175 200 3 °c IRVERSERRECOVERT
SG211 5 25 @ 60V 80 3 2 256 JAN CIRCUIT
E m—— 3 o] 5 ma to 10V
E Low Capacitance Types = e
i\\ IN251T  5@1V .1 @ 1ov 30 15 ]
N IN252 10@ 1V 4@ 5v 20 15 I
- === ~
- Y *Measured in the 256 — JAN Recovery Circuit !
. J
Z‘:" g
R TS S e W ST S -

Send for Bulletin TE E350C

“Tra ngitron

electronic corporation * wakefield, massachusetts

—an— B= J{{D=— o> —e—

Germanium Diodes Transistors Silicon Diodes Silicon Rectifiers

gnglhw
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COLLECTOR CURRENT (AMPERES)

Delco Radio "High-Power' Transistors set a new industry standard of performance —

Produced by the thousands each day !

Delco Radio alloy junction germanium PNP
power transistors 2N173 and 2N174, now
in volume production, are characterized by
high output power, high gain and low dis-
tortion. Stabilizing processes eliminate the
effect of time on performance characteristics.

The high power handling ability does not
exclude applications for low and medium
power levels. Performance at low levels
exceeds that of many low power transistors
and will provide a higher degree of safety
and stability to equipment design.

TYPICAL CHARACTERISTICS

| 2N173
Properties (25°C) 12 Volts
Maximum current I 1z |
VMcnumum collector voltage | 60 [
Saturation voltage (] 2 amp.) ‘ 07 |
Power;;n]aa?s A, 10 watts) | 38
Alpha cutoff frequency | 0.4 |
Power dissipatiol N i 55|
Thermal gradient from junction ' . |
to mountlng base 1.2 |
| Dvstorhon {Class A, 10 watts) 5%

2N174
28 Volts

12 ampsﬁi
80 volts
0.7  volts
38 db
0.4 Mc
55  watts
1.2° "C/watt
5%

DIVISION OF GENERAL MOTORS

DELCO RADIO KOKOMO, INDIANA

Want more information? Use post.card on last pags. January 1
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new...from Raytheon TEST

Now the most complete quality line

in the industry . ..

All your test jack needs from one reliable source—Raytheon.
These brand new components offer a unique combination of
highly desired features. Nine colors. Nylon insulators. Beryl-
lium-copper contacts with silver-plated gold-washed solder
terminals. Designed for extreme salt spray, humidity, tem-
perature conditions. For standard .080" prods. These jacks
conform to military specs. and are competitively priced.

f

@

ZsPRING PIN CONTACT
Gold Washed
Silver Ploted
Beryllium Copper

I

—~THREADED SLEEVE

143 MAX = I——— 791 MAX
[ 3-32NEF -2
]

~HEX NUT

0 2

3 AF X JTHK
Nicke! Plated Bross

TS INSULATOR
Zytel (Nylon}

TERMNAL
Gold Woshed
Silver Ploted
Brass

STANDARD TEST

JACK

Rugged construction, superior design. Ideal for
extreme shock and vibrati

on conditions

Mig. Hole
——.490 MAX

.218+.001 DIA

/-Mo

unting Panel
Nylon Insulator

286 MAX DIA

o

655 MAX

i 4
‘g i
{
4
SUBMINIATURE SNAP-IN CONTACT JACKS

Snap-in contact can be soldered to cable before
insertion in mounted jack

For complete information, please write Dept. 6120

Excellence

in Electronics

RAYTHEON MANUFACTURING COMPANY
Commerclal Equipment Division
Waltham 54, Mass.

ELECTRONICS — Janvary 1, 1957

JACKS

Spring Pin Contoct

Contoct Sleeve —,

218 ¢ 00IpIA
Mrg. Hole

Nylon Insulator

.286 MAX DIA

SUBMINIATURE FIXED-CONTACT TEST JACK
Fast, easy, press-fit assembly

_INSULATOR CONTACT SLEEVE
gf L4 74 u”_,_’,/,- - ’
QQ o wg
~ L
o - 7
i ' 747
(326 MAX. T~ SPRING
| 297 MIN. PIN
| .54.¢YAX. CONTACT

PRINTED CIRCUIT TEST JACKS
Mount on any panel to 14” thick

CONTACT, SILVER PLATED AND GOLD
/ FLASHED BERTLLILM COPPER

N—

&)
A

COLLAR, TYTEL (NTLON)

POST, TN PLATED BRASS

» \mvm WASHER, TV TEL [MYLON)

€42 MAROWARE

5-WAY BINDING POST

Want more information? Use post card on last page.

Compact, high strength. Incarporates jack for banana plug or
standard .080” prod. Available in black or red
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Model shop No. 1
=, oy P W

Ed is Product Manager for National Com-
pany’s Components Division, and one of
our busiest men. Through his department
pass hundreds of bid requests and spe-
cial orders from just about every elec-
tronics firm in the nation. Ed’s job is
to provide fast, efficient service that
results in substantial customer savings.

While everyone knows National makes

| a complete line of components — our
catalog lists over 300 items — many do
not realize that over 60 per cent of
our components business is in “other
than catalog items.”

At their fingertips Ed's group have all
the facilities necessary to fulfil your
requirements:

1. Fully staffed Engineering Components
Department for the design and de-
velopment of new or special com-
ponents to your specifications or to
meet overall objectives,

2. Complete electrical and mechanical
model shop services.

3. Complete facilities, staffed by quali-
fied engineers, for reliability testing
of components, sub-assemblies and
electronic devices. U.S.AF. approved
environmental test facilities are in-

cluded.
you 4. Complete, modern facilities for speedy,
ShOU.ld economical quantity production of all
types of components.
know 5.A newly expanded order-service de-
partment providing fast, reliable han-
ED MACDONALD dling of bids and special orders.
...he can These National services can save you g * el
money! Put National’'s 42.years of ex- B ,
save you perience and their expanded new facili- ] o A
ties to work for you by taking your W’
money problems to Ed MacDonald. You can rely Engineers 3t work [ compon.ents lab. No. 3 -

on Ed to quickly come up with the right
answer and always at the right price.
Drop him a line or call him at Malden
2-7950...you'll like doing business with
National and Ed.

7 New Y.ork

Eight out of every 10 U.S. Navy ships
use National Receivers

National&ts

MALDEN 48, MASS.

‘® Zmed % loreornw

Burton Browne

IR
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NOW AVAILABLE FROM
0.t M.F.D. to 10 M.F.D.

Check these outstanding features:
e Accuracy in the order of

0.1% or better!
e Long Time stability
in the order of 0.03%!
I.R.—@ 25° C-10'2 OHMS
Dielectric Absorption—.015%
Dissipation Factor —.0002
Temp. Coeff. (—20" to 140° F.)
§ 100 P.P.M. per 'C
Excellent for Computer
Integration, Test Equipment or
Secondary Standards.

® & © ¢

America’s electronic leaders
specify Southern Electronics’
polystyrene capacitors for their
most exacting requirements.
Goodyear Aircraft, Beckman

. Instruments, Reeves Instrument
Corp., Electronic Associates, Inc.,
Convair, M.I.T., Calif. Inst. of Tech.,
and many others. Make sure
you're getting the finest—
always specify S.E.C.!

ey

st

Wire, write or phone for
complete catalog today!

ELECTRONICS — January 1, 1957

ADJUSTABLE
precision
polystyrene
capacitors

« oo WITH PERFECT

HERMETIC SEAL TO

INSURE EXTREMELY
LOW LEAKAGE!

-
L} SOUTHERN ELECTRONICS
R % 1/&0-}!(6/1&)7,

239 West Orange Grove Ave., Burbank, California

SRV i £ v el R st

Want more informafion? Use post card on last page.
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' Never before ... Duplexing and Break-In Without Réla}s

NEW!

4eqk-in now also possible

NEW!

/D;plex operation between

EW!

NeA:

NE

’—ﬂl-elecrronic, without relays

-—/Polar or neutral for either

NEW!

/

3

'NE

= Provided with positive fea-

NEW!

imple 4 position switch se-
lects from 12 possible duplex
combinations.

stations connected via carrier
telegraph channels.

w!
or moving parts to wear.

w/!

half duplex or full duplex.

for all half-duplex cireuits.
w/!

ture to prevent space signal
lock-out.

Includes individual line bat-
tery for each channel.

Northern Radio

- DUPLEX TELEGRAPH S¥ST

For Multi-Channel Tone Equipment

Duol Duplex Selector Ponel,
Type 200 Model 1

Dual Loop Switch Panel, Type 200A Model T°*

*The use of this unit with the Dual Duplex
Selector Panel is optional. The Dual Switch
Panel is particularly recommended when rapid
switching of vorious duplex modes of apera-

fion is required.

The Northern Radio Duplex Telegraph System consists of one each Dual Frequency Shift Tone
Keyer, Type 153 Model 3; Dual Duplex Selector Panel, Type 200 Model 1; Dual Loop Switch
Panel, Type 200A Model 1; and Dual Frequency Shift Tone Converter, Type 152 Model 3. The
Frequency Shift Tone Keyer and Converter are our latest improved Model 3’s, specifically designed
for use with this system.

The Dual Duplex Selector Panel and Dual Loop Switch Panel make possible complete duplexing
and break-in operation of a Northern Radio or similar multi-channel Frequency Shift tone tele-
graph system. Such a system meets the requirements of any standard telegraph line or terminal
apparatus for either full duplex or half-duplex operation. Because this system is all-electronic,
it n}:eetls all speed requirements and yet has the flexibility and isolation heretofore possible only
with relays.

The Dual Loop Switch Panel rapidly selects half-duplex and/or full duplex mode of operation
for any of the 4 standard loop options by front panel switching available from the 12 loop options
in the Dual Duplex Selector Panel.

The Dual Duplex Selector Panel provides 12 loop options, patching facilities for monitoring pur-
poses and channel routing, including the possibility of patching-in another teleprinter foop
circuit (T-junction). Any of the 12 loop options are available and may be selected for the Dual
Loop Switch Panel by simple strapping arrangement. It has an individual fine battery for each
channel for greatest circuit flexibility. Battery and line fuses are also provided for maximum
protection.

The Dual Duplex Selector Panel is provided with positive non-lockout features. An accidental
“spacing” of the line, even over prolonged periods of time, such as caused by patching errars,
will not lock the system into a permanent space (no loop current) condition. The system will
instantly be ready to operate as soon as the fault is removed. This is due to a nove! arrangement
of the internal batteries which at all times can provide power to the telegraph loops.

Pace-Setters in Quality Communication Equipment

Norrzizry RADIO COMPANYT , inc.

147 WEST 22nd ST., NEW YORK 11, NEW YORK

In Canada: Northern Radio Mfg. Co., Ltd., 1950 Bank St., Billings Bridge, Ottawa, Ontario

i

68

Want more information? Use post card on last page.

January 1, 1957 — ELECTRONICS



QUALITY ABOVE ALL!

GYRO MOTOR DATA

*a. 115 VAC 400 CPS 1 and 3 Phase

b. Angular Momentum .6 In. Lbs./Sec. at
24,000 R.P.M.

c. Warm-up Time 1 Minute at 78° F.

d. Temperature—From -65°F. to -+180°F.

GYRO OPERATIONAL DATA

*a. Can be furnished to detect pitch, yaw
and roll or combination of any two.

*b. Accuracy—Roll Position indicated to a
Minimum of +=3° over Full Range of 360°.

c. Drift Rate—1.0° per Minute Maximum.

*d. Gyro Freedom—Inner Gimble +70°.
Outer Gimble 360°.

PICK OFF DATA

a. Type—Potentiometer

*b. Linearity —0.3%

*c. Resolution—.25°

*d. Resistance— 5000 ohms

e. Excitation—5 Volts D.C.

f. Dead Space—2° Maximum

*

g- Synchro Pickoffs also available
CAGING MECHANISM

*a. Electrical Uncaging 28 Volts D.C.

*b, Mechanical or Electrical Caging

*Con be modified to conform to customer’s
requirements.

The Greenleaf Line of Gyros and associated devices is
being steadily expanded. It now includes a wide selection

of Free and Rate Gyros, and the HIG-3 and HIG-4 Gyros.

ENGINEERING - DEVELOPPMENT - PRODUCTION

Write, wire or phone for further information.

THE
MANUFACTURING COMPANY
reenlea A Division of MANDREL INDUSTRIES, INC.
7814 Maplewood Industrial Court . Saint Louis 17, Missouri
ENGINEERS WANTED
Greenleaf offers unusual Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros,
opportunities for Differential Pressure Mach Meters, Air Speed Indicators,
mechanical and electrical Computers, Switches and many other precision-built components.
G RE-66 engineers.
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DRIVER-HARRIS ALLOYS AT WORK IN PRODUCT ADVANCEMENT

\ HOW TO BE SURE
AVOLT IN A VOLT...

The Weston Standard Cell
Comparator Model 1000, made by
Weston Electrical Instrument Corp.,*
Newark, N. J., with associated

This H-shaped object, the saturated or “normal” form

of the Weston Standard Cell, is the standard reference
for electrical measurements. It is essentially a mercury
cadmium wet cell hermetically sealed in glass. When kept
at 20 degrees C., it maintains its voltage of 1.018636 volts
for years. A bank of these cells at the Bureau of Standards
in Washington, kept under oil at a constant temperature,
is the basic electrical standard of the United States. This,
however, is not the cell used by scientists and engineers
in their daily work. Since the normal cell must be main-
tained at a constant temperature for accurate results, the
unsaturated or “working” cell, which is portable and is
not materially affected by temperature, is ordinarily used.

These working cells must be periodically checked
against a bank of normal cells through the use of a com-
parator system. In the past only a few comparators ex-
isted outside the Bureau of Standards. However, the
Weston Electrical Instrument Corporation has produced
a simplified Standard Cell Comparator which provides
the user of working cells, in conjunction with his own
bank of temperature controlled normal cells, with an
accurate means of standardizing these right in his own
plant . . . at a great saving in time, cost and convenience.

THE WESTON COMPARATOR
The Weston Standard Cell Comparator is a specialized

milliameters, dry cells,

standard cell.

potentiometer wherein the voltage of a working cell under
test is opposed to that of a normal cell to produce a
voltage difference which, when added algebraically to the
normal cell voltage, indicates directly the voltage of the
cell under test. With a known normal cell voltage as a
reference, the Comparator will measure to well within 5
microvolts the open circuit voltage of any cell in good
condition.

With an instrument calibrated to such excellent accu-
racy as this one, it is worthy of note that Weston uses
Driver-Harris Manganin wire for critical resistance net-
works in its system. Says Weston: “The success of the
entire circuit, given accuracy of adjustment, depends upon
the permanency of the Manganin, and upon its extremely
low temperature coefficient of resistance and its low
thermal emf to copper”.

Your work may or may not need the extreme degree of
accuracy that is a prerequisite here. Either way, Driver-
Harris has an alloy that can reliably fill your neceds.
Manganin is only one of 112 special purpose alloys, pro-
duced by Driver-Harris. And each of these was originally
custom-made . . . produced exactly to the specifications
of someone who needed it. Put your specifications in our
hands. You will gain the benefits of the 57 years of ex-
perience which has developed the largest variety of alloys
ever made by any one company.

*A subsidiary of Daystrom, Inc.

DVZ.’l/eT'HﬂVVZ‘S HARRISON, NEW JERSEY

COMPANY

main galvanometer, and auxiliary

BRANCHES: Chicago, Detroit, Cleveland, louisville, los Angeles, San Francisco « In Conada: The B GREENING WIRE COMPANY, Ltd, Homilton, Ontario

MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD

70 Want more information? Use post card on last page.
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DESIGN PROBLEM:
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RECTIFIER
LOSSES

COOLING
REQUIRED

TYPICAL APPLICATION

GENERAL ELECTRIC HIGH
CURRENT SILICON RECTIFIER

CIRCUIT

Three Phase Bridge Rectifier, i
Resistive Load. F‘

280 volts, 215 amperes, 60
kilowatts.

Approximately one percent
(% kilowatt).

One GY-inch square %" thick
copper fin for each of six rec-
tifying units when used with
2000 fpm 30°C forced air.
Free convection cooling may
be utilized by increasing the
fin area.

Total volume of rectifiers and
fins—less than ' of a cubic
foot.

FORWARD VOLTAGE DROP
VOLTS

High Current SILICON RECTIFIERS, available now,
cost less than other rectifying devices!

High Capacity Silicon Rectifiers—with
i rating up to 85 amps at 300 volt operat-
ing levels—now cost no more than other junction type rec-
tifiers. These high-efficiency silicon rectifiers are produced
using the alloy technique developed by General Electric
research. Extended life tests show no deterioration in recti-
fier characteristics when operated at full rated condition.

All-Welded Seal for Trouble-Free Service. With the large area
silicon element hermetically sealed within a steel housing,
General Electric Silicon Rectifiers are immune to troubles
caused by moisture, vibration, dust, or corrosion. They may
be mounted in any position; and have a safe temperature
range greater than any of the other junction-type units.
Their “plumbing type” stud fitting assures fast cooling
through heat sink connccdons.

Work Anywhere. General Electric Silicon Rectifiers can be

ELECTRONICS — January 1, 1957

used in any rectifier application. They are being installed
now in many applications including:
Arc Furnaces

Cathodic Protection
DC Motor Supply

Magnetic Devices

Shop DC Supply

Welding Equipment

All General Electric Silicon Rectifiers meet rigid military
requircments. They are now available in four voltage
ranges. For detailed application engineering information,
consult your General Electric representative, or write to
General Electric Company, Semiconductor Products,
$2517,

Section Electronics Park, Syracuse, New York.

ngress /s Ovr Most Important Prodvct

GENERAL @B ELECTRIC
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THERMALEZE-

A PROVEN CLASS “B” FILM WIRE!

7 Dielectric twist performance establishes Thermaleze
as Class “B”.

Suitable for Class “B” insulation system designs.

Over seven years’ practical experience in coils,
motors, and transformers.

Essential balance of mechanical, chemical and
electrical properties.

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

FIRST FOR LASTING QUALITY—FROM MINE TO MARKET !

72 Want more information? Use post card on last page. January 1, 1957 — ELECTRONICS



AGED DIELECTRIC TWISTS

Thermaleze vs. Conventional Class “A" Wire
AIlEE Procedure

100,000

T T — ——r = e e e e e e
i S+
— 105°C — 130-135°C |— :F—*‘ ] _;L 3
=N = S S N
i ' 1 — «— EQUIVALENT LIFE LINE |

HRNs

S S SEESRESEEERE
CLASS “A" WIRE —> laJ—— S\« THERMALEZE | | |

L

AVERAGE LIFE, HRS.

f ‘
] __.- ;..
B
| SAMPLES UNVARNISHED

——
| |
T
T

90 100 110 120 130 140 150 160 180 200 220 240 260
TEMPERATURE °C

NEMA twist samples aged in oven at various
temperatures following AIEE aging procedures

PHELPS DODGE COPPER PRODULTS

CORPORATION

INCA MANUFACTURING DIVISION

. FORT WAYNE, INDIANA

ELECTRONICS — January 1, 1957 Want more information? Use post card on last page. 73



For
critical
applications...

P 4 =

NON-POROUS Tube Element Supports of ,éz@ SAPPHIRE

LiNDE Industrial Sapphire provides sceveral
outstanding advantages when used for tube
element supports and spacers in microwave
tubes amd related equipment. LINDE sapphire
is a single crystal of 100% aluminum oxide,
optically clear, and having zero per cent
porosity. There are no outgassing problcms.
Its dielectric constant is 11.0 at 106,000 mega-
cycles. It has excellent ultra-violet and infra-
red transmission characteristics. Seals can be
made to metals as well as to glass and ceramics.

Tube supports of LINDE sapphire arc par-
ticularly suitable for klystrons, magnctrons,
backward wave oscillators, electron guns, and
similar devices. LINDE sapphirc is available
in the form of windows, rods, balls, tubes, and
special shapes.

Dectailed information regarding physical and
electrical characteristics of LINDE sapphire is
available on your request. LINDE engineers
will be glad to discuss your applications with
you. Write to “Crystal Products Dept. BD-1.”

LINDE AIR PRODUCTS COMPANY

Trode -Mork

 Loecte _‘ .

A Division of Union Carbide and Carbon Corporation
30 Eust 42nd Street [I[W@ New York 17, New York

In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto

The term “‘Linde’" is a registered trade-mark of Union Carbide and Carbon Corporation,

Want more information? Use post card on last page.
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AMP's SHIELDED PATCHCORD PROGRAMMING SYSTEM is especially designed for programming on

Analog Computers, Telemetering, Test Equipment, and all types of sensitive low level circuits.
. a0}

NEW
DESIGN
FEATURES
INCLUDE:

® Fully insulated as
well as shielded
removable frontboard
and fixed rearboard;

@ “Post Patching”, without
shorting as required in Analog
Computers and Telemetering;

T

® Custom Color-Coded circuit legend provided
by a cellular type construction that permits
.~ individual hole identification;

@® Elimination of signal leakage between circuits;

SR

® Shielded Patchcords, with shield terminated
by a contact ferrule, which connects to ground
when Patchcord tip is inserted.

G

1

Complete information is available
The illustration shows how Berkeley Division on this New Shielded Patchcord
of Beckman Instruments, Inc,, is using AMP's
new Patchcord System in its new EASE*
1200 Analog Computer.

Programming System on request,

e

|

*Trade Mark, Berkeley Division of !
Beckman Instruments, Inc. 7

RS R 5 i

¥ Wholly Owned Subsidiaries:

Aircraft-Marine Products of Canada Ltd., Toronto, Canada ¢ Aircraft-
AMP INcorRPORATED Marine Products (G.B.) Ltd., London, England + Societe AMP de France,
_ Le Pre St. Gervais, Seine, France * AMP—Holland N.V. ‘s-Hertogenbosch,
Holland.

Japanese Distributor:
. Oriental Terminal Products Co., Ltd., Tokyo, Japan

Harrisburg, Pennsylvania
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MINIATURIZED CONTROLS

These CLAROSTAT miniaturized controls (U.S. Pat. No.
2,706,760) in both stabilized composition-element and
wire-wound versions, are mass-produced so that they
are now available when wanted and at the price you
can afford to pay.

Series 48M (stabilized composition-element) is smaller
than a dime. Series 49M is the size of a penny. Yet
either type is mighty in performance. Over half a mil-
lion of these tiny potentiometers have been put to use
in the past eight years.

Series 48M. %~ dia.
Featuring Clarostat's
stabilized composition
element. 500 ohms to 5
megohms. 0.2 watt
rating. Choice of tapers.
Single or dual. Con-
forms to Style RV-1 of
MIL-R-94A proposed Mili-
tary Specification.

Series 49M. 3~ dia. 1
ohm to 20,000 ohms. 1.5
watt rating. Single or
dual. Conforms to Style
RA-10 of MIL-R-19A pro-
posed Military Specifi-
cation.

Available in factory-
attached S.P.S.T. switch
for both Series 48M and
49M. Single or dual.
Also with choice of dif-
ferent shafts.

regarding your control or resistor

requirements for miniaturized assemblies. Take full
advantage of CLAROSTAT ENGINEERING. Write for

engineering data,

*Reg. U.S, Pat. Off.

T CONTROLS and RESISTORS

CLAROSTAT MFG. CO., INC.

DOVER, NEW HAMPSHIRE
In Canada: CANADIAN MARCONI CO., LTD., Toronto 17, Ont.

January 1, 1957 — ELECTRONICS
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PAYS FOR ITSELF IN SAVINGS

IDEALLY SUITED FOR
PRODUCTION
OR LABORATORY

Y

TRIPLEMATIC

TRADE MARK

R\

e’% ?
S+ MIXES®

{Patent Pending}

MIXING-METERING PUMP
FOR TWO-PART
POURABLE EPOXY RESINS

CHOOSE FROM 8 MODELS FOR

POTTING-CASTING « ENCAPSULATING

Can Be Modified To Meet Many Other Requirements
PRICED FROM $1985. CALL OR WRITE FOR COMPLETE DETAILS,

accurate

* Maintains ratio of curing
agent to resin within +=1.5%.

simple

¢ Easy to operate and cali-
brate.

* Easy flushing and charging
— 40 seconds.

* Single control adjustable
volume. Several models with
volumes from 0.3 ml to 20 ml
per shot.

flexible

¢ Adjustable ratio, with 40
parts per hundred resin span
adjustment. Various models
cover range from 1 to 100 parts
curing agent per hundred parts
resin.

¢ Thorough mixing on high
volume output.

* Up to 100,000 centipoises
viscosity of resin, and 60,000
centipoises viscosity of curing
agent.

* Down to 300 centipoises vis-
cosity of resin and 0.5 centi-
poises viscosity of curing agent.
* Individual shots for manual
or automatic filling.

* Easily adapted to any pro-
duction set-up.

economical

¢ Sharp cut-off after each shot.
* Low volume mixing chamber
requires very little material to
flush or charge.

¢ Cuts down rejects — Elimin-
ates production delays and
wasted labor. Saves material.

safe

MINIMIZES EXPOSURE WHEN
HANDLING TOXIC MATERIALS

H.V. HARDMAN CO. INC.

BELLEVILLE 9, N.J.

PLYMOUTH 9-1242

Since 1906 . . . Formulating Dependable Potting Compounds

Want more information? Use post card on last page.
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Measure and plot changes

in variables as they occur...

with

instruments
for research

Here’s an exceptional group of instruments to
measure and record your research findings swiftly,
surely, conveniently. These ElectroniK instru-
ments for research can speed completion of your
projects, by eliminating many of the tedious,

| Bameyweil |
¥

10 20 36 40 S0

ElectroniK FUNCTION PLOTTER Automatically and con-
tinuously plots a curve which shows the relationship of
one variable to another. Typical uses: speed versus
torque, stress versus strain, temperature versus pres-
sure, plate voltage versus plate current (and other elec-
tron tube characteristics), and many other wvariable

time-consuming details of test work.

ElectroniK EXTENDED RANGE RECORDER
Facilitates mecasurement of any linear
variable whose values change over a
wide range, and where precise cvalua-
tion and good resolution are important.
This instrument is particularly suited to
the measurement of forces in conjunc-
tion with a strain gage bridge. Write for
Instrumentation Data Sheet 10.0-18.

Your nearby Honeywell sales engineer can
give you complete information about these
Instruments as they relate to your particular
applications. Call him today . . .

H Honeywell

BROWN

10.0-5b.

Ao¥

Yer 2 1 o
0 10 20 30 30 50 70 8¢ o w4

ElectroniK NARROW SPAN RECORDERS
Accurately measure d-c potentials as low
as 0.1 microvolt and spans as narrow_as
100 microvolts. Available as a precision
indicator, circular chart recorder, and
strip chart recorder. Useful (with appro-
priate primary measuring elements) for
measuring differential temperatures and
slight variations in the temperatures of
small objects through the use of radia-
tion pyrometry. Write for Instrumentation
Data Sheet 10.0-8.

he’s as near

M I N NEBEAPOLI S

relationships.

INSTRUMENTS

Write for Instrumentation Data Sheet

ElectroniK ADJUSTABLE SPAN RECORDER
Measures spans and magnitudes of a
variely of emf’s. Instrument calibration
can be in terms of any variable reducible
to d-c voltage. Can be used with thermo-
couples, steam gages, tachometers, and
other transducers. Write for Instrimen-
tation Data Sheet 10.0-10a.

as your phone. MINNEAPOLIS-HONEYWELL

REGuLATOR Co., Industrial Division, Wayne

and Windrim Avenues, Philadelphia 44, Pa.
in Canada, Toronto 17, Ontario.

TFust i Covitinls-
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T-inch Waldes Truarc retaining rings cut costs,
speed assembly-disassembly of 2-high/4-high mill

New Model TA-625 2-high/4-high combination
rolling mill designed by Stanat Manufacturing
Co., Long Island City, N.Y., reduces 2%2" ingot
to precision-rolled strip as thin as .001”.

Waldes Truarc retaining rings help make
possible a complete change of work rolls in
20 minutes...solve difficult problems of accu-
racy control by achieving positive location of
bearings to extremely close tolerances. Rings
eliminate costly parts and machining, save
space, reduce maintenance.

T S e T

S
|

In the assembly illustrated above, 7" Waldes Truarc (Series

5000) retaining rings—three on each roller—are used to posi-

tion heavy-duty needle bearings in the bearing housing. Assembly is simple, even with giant 7" diameter Truarc ring.
Smaller rings position bearings in other roller assemblies and Special Truarc ratchet pliers grasp the ring securely, ease it
into the groove, snap it securely into position. Smaller pliers

and various high-speed assembly jigs are available for other
rings, permit assembly-disassembly to be performed rapidly
even by unskilled labor.

retain the shaft of a dual handwheel screwdown. All in all,
18 Waldes Truarc rings are used in the mill. They replace
machined shoulders, spacers and lock nuts...eliminate costly
threading, other machining operations.

Whatever you make, there’s a Waldes Truarc Retaining ent sizes within a type ... 5 metal specifications and 14 different
Ring designed to improve your product. .. to save you material, finishes. Truarc rings are available from 90 stocking points
machining and labor costs. Quick and easy to assemble and throughout the U.S.A. and Canada.

disassemble, they do a better job of holding parts together. More than 30 engineering-minded factory representatives
Truarcrings are precision-engineered and precision-made, qual- and 700 field men are available to you on call. Send us your
ity controlled from raw material to finished ring. blueprints today ...let our Truarc engineers help you solve de-
36 functionally different types...as many as 97 differ- sign, assembly and production problems. .. without obligation.

For preclsion Internal grooving and undercutting...Waldes Truarc Grooving Tool!

Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C. 1, N. Y.

Please send the new supplement No. 1 which

brings Truarc Catalog RR 9-52 up to date.
(Please print)

Title
Campany

Business Address S
City .o .. Zone .. State

RETAINING RINGS

© 1956 Waldes Kohinoor, Inc., 47-1& Austel Place, L. 1.C.1,N.Y.

I |
| |
| |
| |
| Name .. . ] . - T W I
| "t N |
I |
| |
I |
| |

WALDES TRUARC Retalning Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426;

2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785, 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081;
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2.574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries.
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Now you can have resistors

Rugged and stable under high temperature conditions, these

Corning §-Type resisiors provide savings in space and cost.

with all these advantages. ..

1. 120°C. operation with 100% power, derating to 200° C.
as deposited carbons

To help you solve the problem of small
space and high ambient temperature
Corning has developed these Type S
resistors.

These are not ordinary film-type re-
sistors. They are integral units made by
bonding a metallic oxide to a PYREX
glass rod at red heat. They’re non-
inductive and completely impervious
to moisture.

Three sizes are now available in pro-
duction quantities:

$-20—12-watt at 120° C. (or 1-watt at
40° C.). Range from 10 ohms to
100,000 ohms.

$-25—1-watt at 120° C. (or 2-watts at
40° C.). Resistance range from 10
ohms to 400.000 ohms.

$-30—2-watts at 120° C. (or 4-watts at

40° C.). Resistance range from 30
I '| CORNING
\ W

80

3. Wide resistance range

ohms to | megohm.

Corning Type S resistors have an
average change in resistance of less
than 1.5% after 1,000 hours at rated
power.

Tolerances of 1%, 2%, 5% and
10% are available to meet your exact
applications.

And how does a volume price of
25¢ each for the S-20 = 1% tolerance
sound tc you?

Write for detailed descriptive bul-
letin.

Ask for information on these other
Corning resistors:

Type LP—Low-cost, low-power. In 3-,
4-, 5-, and 7-watt sizes.

Type R—Power resistor to MIL-R-
11804B. Tolerances of 2% or 5%, 7
to 115 watts. Range: 10 to 1,000,000
ohms.

2. Same size

4, Economical cost

Type H—High-frequency 2% or 5%
tolerance. Standard ranges from 10 to
1,000,000 ohms and rglings from 7 to
140 watts.

Type HP—High-power resistors. 17, 30,
70, and 150 watts. Tolerances of 2%
or 5%. 20 to 500,000 ohms.

Type WC-5—Water-cooled. Range—35
to 300 ohms. Versatile and adaptable.
Type N—Accurate grade. Made to mect
all requirements of MIL-R-10509B.
Other products for Electronics by
Corning Components Decpartment:
Fixed Glass Capacitors*, Transmitting
Carpacitors, Canned High-Capacitance
Capacitors. Subminiature Tab-Lead
Capacitors, Special Combination Ca-
pacitors, Direct-Traverse and Midget-
Rotary Capacitors®, Mectallized Glass
Inductances, Attenuator Plates.

*Distributed by Erie Resistor Corporation

GLASS WORKS, 94-1 Crystal Street, CORNING, N.Y.
Mmmmwgédd

Want mors information? Use post card on last page.
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. - % Write on your letterhead for bulletins on any or all types illustrated.
A 7 4 z If you have a particular problem, our Application Advisory Group
’% e_O will be happy to submit a prompt evaluation and recommendation.
%% ¢
G REg

?lnternational Rectifier

cC O R P O R A T I © N

EXECUTIVE OFFICES: EL SEGUNDO, CALIFORNIA *+ PHONE OREGON 8-68281
NEW YORK: 132 €. 70TH ST., TRAFALGAR 9.3330 « CHICAGO, 205 W, WACKER DR, FRANKLIN 2.3889
IN CANADA: ATLAS RA C 50 WINSOLD AVE. W., TORONTOQ, ONTARIO, RY }.617¢



onECT ClRrey,

w/ay companies find it
GOOD BUSINESS { oL
1o specz’fy panel instruments

by o

\\%M

... QUICK SERVICE from
HUGE STOCKS!

Over 50,000 stock units, in 800 sizes
and types, are available for immediate
delivery through 1,500 electronic dis-
tributors in the United States, Canada,
and abroad. This wide distribution can
save you time and prevent expensive
delays.

... EXACT NEEDS CORE MAGNET
— METER MOVEMENT
CUSTOM BUILT!

Many meters quickly built from
standing tools. Others designed to your
specifications. Delivery schedules on
which you can rely. Movements include |
three sizes of Simpson’s superb Core
Magnet Meter Movement—self shielded
and exceedingly rugged.

|
|

|

EXTERNAL
MAGNET MOVEMENT

e e T R LS SR

Whatever your needs in panel instruments, you, too, will find it makes good
business sense (and design sense) to specify ““Simpson.” Simpson instruments
have established a reputation for laboratory accuracy . .. yet they have the
ruggedness to stand up under years of service and severe shocks. Why not send
us your panel instrument problems today?

Ask your

Simpson

representative

orpw,u, on Instruments that stay accurate £

letterhead for S

new Catalog SIMPSON ELECTRIC COMPANY 5 s =

Bowjavallabls. 5200 W. Kinzie St., Chicago 44, lllinois » Phone: EStebrook 9-1121 5[]‘?"?““‘“|,‘;[“{{§fl’sv
In Canada: Bach-Simpson Lid., London, Ont. 0 108 ST T B NTSS
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here's what's behind the

The Midland Factory ghown above is the world’s largest
plant devoted exclusively to producing crystals for
frequency control. It is equipped with the finest and

most complete production and testing machinery

ever developed for ‘his purpose. Here Midland pioneered
developmer % of crystals for color television, and is

now ready for full-scale production.

All this is imporfunt to you for just one good reason:

Every Midland crystal you use has been produced by

such advanced techniques and under such rigid quality ;
controls that you can be sure it will prove its Midland Critical Quality Con-

. . . trol extends through every ste
completely reliable quality under every operating stress. of crystal pmductioi T i,,{lude‘;

precise angular control by X-ray.
Uniform accuracy is maintained
to the millionth part of an inch.

Hhao. g o, . eomcctinal o highty il
W s o b gty nigls, omback

‘ &
M MANUFACTURING COMPANY, INC.
Fiberglas Road, Kansas City, Kansas

WOR!D'S LARGEST PRODUCER OF QUARTZ CRYSTALS
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BENDIX SUPERMARKET FOR PRECISION SYNCHROS

If vowre in the market for precision synchros, it will pay you to make
surc it’s the Bendix “market” you're in. There vou’ll get—

FAST DELIVERY: Because of our heavy volume—as the country’s largest

producer of synchros—we can oifer immediate delivery of practically
all synchro types.

MINIMUM COST: Again, because of our heavy volume, we can fill even
small-quantity synchro orders at production prices.

ALL TYPES—PREMIUM PRECISION: e make just about any type of
synchro you could want—all built to the exacting precision standards
that long ago made Bendix the “buy-word” for synchros.

So, when vou’re shopping for precision synchros to use as transmitters,
receivers, control transformers, differentials, or resolvers . .
corrosion-resistant and high-temperature models .
what we have (o offer.

. including
. be sure to find out

District Offices: Burbank, Calif.; Daoyton, Ohio; Seattle, Wash.
Export Sales & Service: Bendix Internationa! Division, 205 E. 42nd 5t., New York 17, N. Y.

Eclipse-Pioneer Division

TETERBORO, N. J.
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SIZE 8
CORROSION-
RESISTANT

@)
| v SYNCHROS

}\ Outstanding electrical

chorocteristics.

v MOTOR GENERATORS

Smallest on market. Linearity
Y2 of 1% to 3GDO rpm.

v LOW-INERTIA
SERVO MOTORS &

High torque-to-inertiaratio.

AVIATION CORPORATION
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WwWafers of ALITE...

demonstrate a high degree of

dimensional stability and accuracy

Here are translucent dises of Alite .010” thin
— virtually thin enough to see through!
Because Alite possesses unique elastic prop-
erties (for instance, it retains elasticity at
high temperatures, shows no mechanical
hysteresis in the 500° C. range) these pieces
were produced for experimental use as dia-
phragms in high temperature pressure trans-
ducers. We show them here to illustrate the
outstanding workability of Alite.

The Alites are a series of sintered metallic
oxides having a wide range of excellent elec-
trical and phvsical properties. Alite exhibits
low-loss characteristics throughout the en-

Write for complete data.
Ask for Bulletin A-7.

Dmmwmﬂmgw’?

ALITE bivision|

tire spectrum, into the microwave range. 1t
maintains high mechanical strength, ex-
ceptional hardness and abrasion resistance
at working temperatures in the 1300° C. to
1600° C. range.

By use of diamond wheel grinding and
lapping, Alite can be finished to any required
precision. This is a vital factor in critical ap-
plications where a minor error of dimension
can produce major errors in dielectric or
mechanical behavior.

Standard formulations of Alite are available
for electrical or mechanical use, or we can
“custom-compound” Alite to meet the design
engineer’s specific needs.

Want more information? Use post card on last page.




ENGINEERING BULLETIN

ON MICRO-BEARINGS

Miniature Instrument Ball Bearings

e

iz )]

Housing Diameter

21

{ Shofl OD

= @_u:

Bearing ID

T
.

FI1G. 1 Principle factors involved in fitting Micro-Bearings Handling and fitting tools such as
Jurnished by the Baker Co., Maplewood, Maine, enable operators to place or remore Micro-Bearings
quickly, easily and help avoid damage.

As shown in Fig. 1, the fitting of
Micro-Bearings, like the fitting of
larger ball bearings, chiefly involves
the clearances between the inside di-
ameter of the housing and the outside
diameter of the bearing; the bore of
the bearing and the diameter of the
shaft. Obviously, proper handling and
fitting is an important factor in as-
sembling the bearing to both shaft
and housing.
Arriving at workable clearances is
the subject of this bulletin.
RECOMMENDED FIT

In view of the absence of standards
for shaft and housing fits in assem-
bling instrument bearings, this data
sheet is based on experience of users
who are heavily involved in fitting
problems. For example, the use of in-
terference fitting tighter than line to
line is not recommended for the ma-
jority of applications.

1250 1249 1248
E'——l'—— Shafy OD
Bearing 1D ﬂ
FIG. 2 1248 1247 1246

The achievement of the desired fit
by dimensioning is illustrated in Fig.
2. The bearing ID is represented by
the top blocks and the shaft OD is
represented by the lower bloecks. Such
a block diagram could also be applied
to housings and bearing outside di-
ameters. In this block diagram, it will
be noted, the bearing ID is repre-
sented by a 0.0002” tolerance with a
similar tolerance for the shaft. A
resulting fit of line to line to .0004”
loose is shown.

An interference fit not tighter than
line to line is suggested for the fol-
lowing reasons:

1. Difficulty in assembly.

2. Diffienlty in disassembly. This 1s
offen more huzardous than the
assembly operation and may re-
sult in total bearing destruction.

. Reduction in radial play.

. Danger of bearing ring conform-
tng to possible poor geomeiry of
mating shaft or housing.

TOLERANCE DISTRIBUTION

The maximum 0.0004” loose condition
shown in Fig. I may be excessive in
some applications. The fitting prob-
lem then resolves itself to reducing
this extreme, and yet maintain the
maxrimum tight fit of line to line. The
looseness may be reduced by redimen-
sioning the shaft to 0.1249/0.1247 as

PR
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1250 L1249 .1248
F Shoft OD
Bearing 1D ]]
FIG. 3 1249 1243 1247

shown in the block diagram, Fig. 3.
If the frequency distributions of shaft
and bearing ID sizes were statistically
normal, the modal fit of all parts
would be 0.0001 loose. Accordingly,
an insignificant percentage of parts
would be mated to the extreme values,
and for practical purposes could be
ignored.

With regard to bearings’ outside
diameters and bores, however, nor-
mality of the distribution curve can-
not be assumed. During the grinding
operation, the “most metal tendency”
tends to skew the frequency distribu-
tions for bearing 1D’s and OD’s in the
direction of most metal.

In grinding and finishing shafts
and housings, similarly skewed dis-
tributions occur.

Operating on a modified probability
distribution of tolerance is possible if
the volume of parts is sizeable. But
the approximate distribution of shaft
and housing sizes must be verified if
this method is to be used.

MATERIALS and SURFACE FINISHES

The ease of assembly is also affected
by materials and finishes. The follow-
ing factors must be considered:

1. The galling characteristics, hard-
ness and ductilily of the materials
involved.

2. Finish lay patterns produced by
various tools and techniques used.

8. RMS surface finish values
wchieved.

4. Geometry of shafts and housings
as regards out-o/-roundness, taper,
ete.

The possible combinations of these ele-
ments in any single application are so
numerous that their gross effect can
only be ascertained by trial and error,
or by a detailed study of operations on
individual applications.

SIZING METHODS
Close tolerance fitting may be achieved
by performing supplementary sizing
operations on housings or shafts by
the following methods:

“Bearingizing Tools” manufactured
by the Cogsdill Tool Products, Ine.,
have been used on both housings and
shafts, and potentially yield the great-
est accuracy in the shortest period of

Want more information? Use post card on last page.

NEW HAMPSHIRE BALL BEARINGS, INC.

PETERBOROUGH .

NEW HAMPSHIRE

time (Fig. 4). A — Shaft sizing tool
operates by peening oversize shafts to
proper diameter. B — Internal Beai-
ingizer enlarges housing holes to prop-
er diameter.

“Ball sizing” has been used with a
fair degree of success on through
holes. This is essentially a swaging
operation utilizing hardened steel or
carbide balls.

Whileshafts may
be polished by hand
this is an expensive
operation and may
jeopardize good
shaft geometry.

FIG. 4

CODING
Segregation of all parts into .0001
increments has been advanced by some
bearing users as a solution to fitting
problems. Upon request and for an
additional cost, NHBB will code a
given shipment to the following table.

BORE 0.0.
DESCRIFTION [CODE TOLERANCE TOLERANCE
LARGE BORE o + 0000" + 0000
LARGE O. D Z 0001" ~ 0001"
LARGE BORE 1 + .0000" —~ 0001"
SMALL 0. D 2 = 0001~ - 002"
SMALL BORE o — 0001" + .0000"
LARGE O D Z 0002 ” o001~
SMALL BORE - ~ 0001 — 0001”
SMALL O_D Z o002 — 0002"

Coding is not a general solution to the
problem of fitting. Experience has
shown that unless assembly techniques
can cope with the existing distribution
of bores and OD’s within their .0002
spread, an unbalanced stock situation
results in the user’s plant.
Manufacturing to closer boundary
dimension tolerances is not recom-
mended at the present state of the art.
It is not usually feasible to mass pro-
duce bearings to a .0001 tolerance
spread. It is generally necessary to
produce some two to four times the
quantity of parts desired to fulfill such
requirentents on the basis of selection
from a standard .0002 tolerance. When
a user of bearings relies solely on
coding of parts, a procurement and
stocking problem is eventually created.
Close collaboration between the
bearing manufacturer and user is
necessary in planning to meet fitting
problems since neither one alone has
access to complete knowledge or con-
trol over all the variables involved.

DESIGNERS HANDBOOK
OFFERED FREE
TO ENGINEERS

If you work with miniature bearings,
you'll find this new, 70 page authorita-
tive publication a great help in solv-
ing problems in designing instruments
or small electro-me-
chanical assemblies. i

It will be sent
free to engineers,
draftsmen and pur-
chasing agents.
Write to: New
Hampshire Ball
Bearings Inc., Pe-
terborough I, N. H.

Micro Beasing, |
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JND THE WORLD

ain and again!

A fair idea of the extent to which
Stackpole fixed composition resistors
are used may be gained from

this tllustration.

Laid end (o end, the total number of
these tiny components pm(luccd to date
by Stackpole would extend many times

around the world.

-~

Such acceptance is a tribute, both to
the high quality of the resistors and to
the dependable, personalized service,
that Stackpole puts behind cach
resistor order.

Electronic Components Division

STACKPOLE CARBON COMPANY
St. Marys, Pa.

Type CM-1/32
(Y, watt)
PACKAGED FOR
YOUR CONVENIENCE!

. in “strip pack’’; “stack pack'’; or ‘‘reel
pack” assemblies, Ask your Stackpole

field engineer for details.

=

= Type CM-2
t2 watts)

4

it
v

Type CM-1
{1 watt)

. STACKPOLE

|

Available for vour convenience through leading parts distributors.

ELECTRONICS — January 1, 1957 Want mere information? Use post card on last page. 87




testing components with Burrdoughs pulse control systems

modern methods for testing cores

The future of magnetic cores in information handling
systems is already well assured. Their high reliabil-
ity, fast action, small size, and low power consump-
tion stimulate the imagination of more and more
engineers working in data processing, weapons
systems, and control. And every day finds these new
components included in more new designs.

One problem still facing those who want to exploit
these exciting properties is the lack of precise
uniformity in cores made on a production basis.
For as Burroughs has found through 5 years of
working with the pioneers in core applications,
uncertainties still exist. And before cores become
standardized, many changes will probably be made.
Those who want to take advantage of the great
potential in this new component now must use
reliable test procedures which precisely check the
tolerances of each core, and are versatile enough
to check for the new core specifications of tomorrow.

Burroughs Pulse Control Systems answer this
need for leading manufacturers and users of cores
by simulating the actual conditions under which each

TESTING TAPE-WOUND CORES

puise

generator
0

delay to
sel p.w.

2 | AR o core produced will eventually operate. When con-
te oy deiay o A ditions require a change in core operating character-

setpE Polarity and

Pulse Patternat A _J LJ L l >B Amplitude
Pulse PattematB 1 _

Current Driver Output to Core I%,J‘L.FLLF

istics, the testing system is changed at will, in a
matter of minutes, to meet the new requirements.

o
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TESTING FERRITE CORES

ROUGE

e
]

Shown here are typical examples of how these
core manufacturers, including Burroughs own core
production department, use Burroughs Pulse Con-
trol Systems to check tape wound and ferrite cores.
An interesting booklet describing core testing in
greater detail is yours for the asking. But if you
want to test another component by digital techniques,
just send us your problem. We'll be glad to work it
out, at no cost, and show you how Burroughs Pulse
Control Systems can save you 