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IN THIS ISSUE—Three months on
special assignment, to survey the
state of mechanization of the elec-
tronics industry, resulted in a mul-
titude of experiences for associate
editor Markus.

These included taking off from
a cow-pasture-size airport in a DC-
3 at twilight in Indiana, having a
union steward threaten to strike a
whole plant if “that guy” didn’t
stop taking pictures, getting thor-
oughly dusty near the ceiling of
another plant while searching for
the most photogenic camera angle
of a long line assembly machine,
riding to another plant in a photog-
rapher’s Lincoln Capri with ele-
vator seats, and finding his photo-
graphs mysteriously fuzzed in the
vicinity of one most interesting
gadget, yet perfectly sharp every-
where else.

At one plant, a blustering red-
faced foreman dashed up scream-
ing, “Eight rejects have come down
the line since you guyvs started
taking pictures; get out of here!”

Markus traveled over 5,000 miles.
Corresponded with a hundred man-
ufacturers of components and com-
plete electronic equipments. Made
and received enough long-distance
telephone calls to go once around
the world. Reports and other mate-
rial fill a three-foot bookshelf.

He also acquired enough samples
of “new look” components to fill a
desk drawer; in fact, after filling
pockets while going through one
television plant, the vice president
thoughtfully offered to align the

electronics
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TALK

tv set after editor Markus had put
it together.

OF PROPAGATION — The current
flurry over so-called scatter propa-
gation (ELECTRONICS, p 149, Mar.
’55) has sent the editors digging
into yearly indexes and files to
answer phone calls. Among the
items of interest is “Reliable VHF
Signals Up to 1,250 Miles Dis-
tance”, abstracted from a Bureau of
Standards report by Alex McKenzie
and published on page 102 of the
June 1952 issue. This described
ionospheric forward scatter.
Another, which has to do with
“backscatter”, is entitled “COZI,
Communication Zone Indicator”
and shows a method of measuring
skip distance instantaneously. Some
callers seem glad to know about the
piece in EAW (p 196, May ’54) that
summarizes diffraction-gain trans-
mission experiments — although
this beyond-the-horizon mechanism
has little in common with scatter.
One dividend of this file-combing
is shown in the illustration. Until
now unpublished, the graph shows
a forecast of maximum frequency
usage as well as actual past usage.
It was compiled in 1940 by a well-
known engineer (now retired) of a
large electronics firm (still in busi-
ness). Curve B, representing stabil-
ized laboratory use, leads in fre-
quency overcurve A, which indicates
wide commercial use. The compiler
said, at the time, “ practical
considerations of propagation, ap-
paratus and service may begin to
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ELECTRONICS file divulged this old
graph prepared by a leading engi-
neer in 1940. Frequency use in lab-
oratories (B) and commercially (&)
are extrapolated from 1940

limit the increase at 2 or 3 kme
and a final limit, for communica-
tion purposes, may be reached at 4,
5, 6 or 10 kmec. This possibility is
shown in dashed lines.”

REFLECTS INDUSTRY—Activities
of readers at work certainly shows
up in a comparison- of our first
Buyers’ Guide, published in 1941,
with the issue just released.
About 175 major products were
listed in 1941, while today over
1,700 individual products are classi-
fied. The early issue contained 1,400
manufacturers producing for elec-
tronics; now there are over 3,000.
The first Guide was included in
a regular issue and contained 65
pages. The current issue is a sep-
arate publication totaling 1,054
pages, of which 228 make up the

directory information section.

SOLVENT NEEDED—One reader
who clips articles for preservation
in group binders finds it easy to
remove the staples but difficult to
remove the glued pages from the
backing. Since the magazine is
made up of groups of double-pages
folded in half, only: the outer
double page of each group is glued.
But there are enough to be trouble-
some, if neat pages are required.

AUTHORS’ NOTE — More than the
usual number of engineers have
contacted the editors in recent
months asking questions that have
to do with the mechanical details
of preparing a manuscript. Such as
what size paper, drawings, photo-
graphs and so on. We like that.

What puzzles us is that some of
these potential authors are reticent
as to the subject matter of the pro-
posed article. They seem reluctant
to tell us what is new and different
about the equipment or technique
and feel that the article will explain
that.

But the subject is our major in-
terest, and the reader’s major in-
terest.

When you plan to do an article,
please do get in touch with us be-
fore you get involved in the me-
chanics of putting it together.
Write, phone or stop in, with as
much technical information as pos-
sible. Maybe we can help, then, in
advising on the mechanics and
avoid rewriting later.
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Sorensen MA-NOBATRONS* have been designed for industrial
applications and unattended installations where the utmost in
maintenance-free service is required.

S PECIFICATI ONS

MODEL NA65 MODEL MA640 MODEL MA2850

INPUT 105-125VAC, 10, 60 cycles 190-230VAC, 30,
. 60 cycles 4-wire wye.

OUTPUT 6VDC, adj. =10% 4.5-7.7VDC, adj. 23-32VDC, ad;.

LOAD RANGE 0-5 amperes 0-40 amperes 0-50 amperes

REGULATION —=1.0% for any combination of line and load conditions

RECOVERY TIME 0.2 seconds under

worst condifions

0.15 secends under
worst cenditions

0.5 seconds under
worst conditions

Contact your local Sorensen representative, or write far further information. If you
have special requirements in magnetic amplifier DC sources, write or call the Appli-
cations Engineering Department, and your problem will receive prompt attention.

SORENSEN & COMPANY, INC. * 375 FAIRFIELD AVE., STAMFORD, CONN.

- )

*Reg. U.S. Pat. Off.
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is received regularly by 20,000 engineers and technicians
including 5,000 in the U.S.A.

It is available free of charge to all scientists,

research workers, engineers, technicians and others

who are interested in scientific instruments.

why not add your name to our mailing list ?

Recent issues have contained articles on the following subjects :—
Remote indication for weighing machines

The Canadian Weatherfax System

Rolls-Royce vibration measuring installation

Muirhead resistors on Mount Everest

New time signal equipment

Recent developments in ship stabilization
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Sales & Service U.S.A.
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Electronics Output Index
225
200 5 .
& Year Ago  Previous Month Lotest Month
w 75
o
2 209.3 229.4 - 230.0
150 - . -p
June '54 May '55 ,
125 June '55
1947 = 100
100
5)
JFMAMSIASONDIJFNANIJASONDIFMAMIIASONDIFNAMNIJASONDIFMAN)JASONDIFMANIJASOND J F ¥ A N J J A S 0 R O
1949 1950 1951 1952 1953 1954 1955
Latest Previous Yeor Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER TV SETS INSTALLED
PRODUCTION (Source: NBC Research Dept.) July '55 June ‘55 July ‘54
(Source: RETMA) June ‘55 May ‘55 June ‘54 Total sets. ............. 35,477,000 36,100,000 30,717,000
Television sets, total ... 589,973 467,394 544,142
With UHF . ... 59,892 61,784 99,404 BROADCAST STATIONS
Color sets .. . nr nr 347 {Source: FCC) July '55 June '55 July '54
Radio sets, total . 1,204,935 1,114,035 837,655 TV GRS 6 B 461 50 409
with F-M 9,106 8,726 15,854 TV stations CPs—not on air 123 124 169
Home sets ... 181,930 161,357 226,350 TV stations—new requests 17 16 16
Clock radios .......... 182,605 130,608 132,668 A-M stations on air. 2,748 2,732 2,592
Portable sets ......... 255,833 258,701 141,904 A-M stations CPs—not on air 125 108 121
AN SBHSE . K. wuriiows 2 < 584,567 563,369 336,733 A-M stations—new requests 201 222 167
F-M stations on air. . . . 538 540 559
RECEIVER SALES Dimmmtoeny G r
(Source: RETMA) June ‘55 May '55 June ‘54 g
Television sets, units . 429,357 416,908 351,885 COMMUNICATION AUTHORIZATIONS
Radio sets (except auto) 421,387 398,449 537,494 (Source: FCC) June ‘55 May ‘55 June '54
Aeronautical 43,855 42,396 40,154
RECEIVING TUBE SALES Marine ... ... ..... 50,714 50,187 46,299
(Source: RETMA) June '55 May ‘55 June 's4 Police, fire, etc. ... ;i,g}é 18,149 15,697
f : Industrial ... ... ... .. 24,347 21,598
Receiv. tubes, total units 40,819,961 32,920,310 31,031,315 " !
Receiv. tubes, value.... $31.254,324 $25914821 $21,694,500 Lame) Erongpomeien [rons 13;'882 71 E389L
Picture tubes, total units 706,890 779,324 681,937 ‘é,”t‘,it:nusr rédio o 12’334 lii :322 lzg'ggz
i ... $13,2444 S SEESEE , :
Picture tubes, value $13,244,499 $14,572,518 $13,933,845 Disaster 317 315 o
Experimental ... ... 625 619 586
SEMICONDUCTOR SALES Common carrier ....... 1,950 1,934 1,635
May ‘55 Apr. '55 May '54
Germanium diodes, units 1493 211 i 419,245 1001905 EMPLOYMENT AND PAYROLLS
Silicon diodes, units r e (Source: Bur. Labor Statistics) May ‘55 Apr.’'55 May ‘54
Prod. workers, comm. equip. 348,800-p 350,200-r 334,700
,———Quarterly Figures ——— Av. wkly. earnings, comm. . . $71.38-p $70.98-r $67.42
P 5 v Av. wkly. earnings, radio. . . $69.25-p $68.68-r $66.08
S revious
INDUSTRIAL Quarter Quarter Aegaf: ﬁ\\; mlli Egﬁ: 23::, o ggEli :p ;gé : ig.i
TUBE SALES P TR TR P : :
(Source: NEMA) 1st ‘55 4th ‘54 1st ‘54 STOCK PRICE AVERAGES
Vacuum (non-receiving) $8,784,478 $9,338,181 $8,971,335 . ) 0 0 , ,
Gas or Vapor .. ...... $3,747.490 $3.498.123 $4.589.239 (Source: Standard and Poor’s) July ’55 June '55 July ‘54
Phototubes . ........ nr nr nr . '
Magnetrons and velocity Radio-tv & electronics ... 484.8 508.4 351.2
modulation tubes . .. $14,229,442  $15,249,651 $16,135,274 Radio broadcasters ... ...... 560.4 586.2 377.2
Gaps and T/R boxes. . . $1,434,683 $1,788,780 $1,517,426 p—provisional; r—revised
nr—not reported
FIGURES ﬂF 'I'HE YEAR TOCTALS FOR FIRST SIX MONTHS 1954
1955 1954 Percent Change Total
Television set production 3,828,793 2,845,147 + 34.6 7,346,715
Radio set production 7,058,889 4,886,559 + 44 .4 10,400,530
Television set sales 3,202,005 2,805,760 +14.1 7,317,034
Radio set sales (except auto) 2,429,018 2,410,893 4+ 7.5 6,430,743
Receiving tube sales 226,502,544 165,709,060 +36.7 385,089,458
Cathode-ray tube sales 4,914,024 3,957,238 +24.2 9,913,504
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Transistor Tetrode
Operates At UHF

OPERATION at frequencies exceeding
1,000 mc has been reported for ex-
perimental #pn junction tetrode
transistors produced by Bell Tele-
phone Labs. Their high-frequency
operation is achieved by reducing
the central p layer to less than
0.0002 in. wide.

p Other Units — At least three
companies, Germanium Produets,
Texas Instruments and Western
Electric have transistor tetrodes
commercially available. These are
npn grown-junction units that work
mostly at video and low vhf fre-
quencies.

Transistors previously annhounced
for the vhf and uhf regions include
selected point-contact units (p 10,
Aug. ’52) operating up to 225 mec
and the paip transistor (p 18, Oct.
’54) which oscillated at 440 mc and
was expected to attain 3,000 mec.
Other candidates for high-fre-
quency transistor operation include
surface-barrier transistors (p 12,
Jan. '54) and the field-effect tran-
sistor or fieldistor.

F
e
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ELECTRONIC ASSIST  ORBITAL DATA

Educated guess as to how the first earth satellite may utilize electronic means
of tracking and data reporting on command from the ground

Electronics Aids Space Station

Ten-million dollar project
will swing reporting satellite
at 18,000 mph

ALTHOUGH FOLLOW-UP stories pre-
dict greater space marvels after
launching of the first earth satel-
lite, announced recently by the
President, scientists are puzzling
just how to spend their multimillion
governmerit windfall most effective-
ly. Techniques are known—in most
cases proved—Dbut will require care-
ful dovetailing for greatest effec-
tiveness and reliability in the first
orbiter,

Scientists are surer, at this
point, what they will not do rather
than exactly how the job will be
accomplished. They believe, for ex-

ample, that dry batteries are a
more reliable source of power than
the solar batteries that will likely
be employed in later satellites.

A Why the Satellite?—Projected
as a part of the U. S. program of
participation in the International
Geophysical Year (1957-58), the
100-pound, basketball-like artificial
satellite will be placed on orbit
some 250 miles above the earth by
rocket techniques. It will give un-
precedented opportunities for sci-
entific measurements of the upper
atmosphere. Unlike a rocket, it will
have a useful life expectancy of
weeks, months or even years. The
first may be limited to days or
weeks. Out of approximately 90
minutes in which it will encircle



INDUSTRY REPORT— Continuved

the earth, perhaps three to five
will be available for experimenta-
tion.

The mass of electronic equipment
used in launching and tracking the
satellite, being similar to that used
in military weapons, will probably
remain classified information—
when it is finally decided upon.

» Educated Guessing—Thinking
aloud to an ELECTRONICS editor,
John W. Townsend, Jr., assistant
head of the Rocket Sonde Branch,
Naval Research Laboratory, had a
few ideas on the direction of pro-
posed instrumentation. Some of his
conclusions:

Mercury batteries and silver cells
will probably power the satellite
electronic equipment.

Telemetering and tracking equip-
ment might be combined with
tracking running continuously and
instrumentation on and off.

Tracking can use low-power nar-
row bandwidth transmissions.

Telemetering will require full-
power and wide bandwidth.

The switch between functions
cant be made with radio control
from the ground.

Satellite instrumentation will in-
clude photon counters, Geiger
counters, magnetometers, electro-
static analyzers, amplifiers and
scaling circuits—about 40 pounds
of gear.

The telemetering transmitter
may be f-m, f-m/f-m and p-w/f-m.

Tracking and ground command

equipment may be conventional
(and classified).
Computers will bulk large in

maintaining accurate tracking of
the bird.

High-accuracy optical tracking
{when weather permits) will get
an electronic assist by computing
tracking measurements.

Computers will also indicate
slowing up of the satellite and
make possible measurements of re-
tarding forces.

» Route of the Bird—If, as is ex-
pected, the orbit of the satellite is
chosen over the equator (rather
than over the poles) countries along
the route will be able to track the
orbit part of each 90-minute cir-
cuit.

CONSTRUCTION work s stepped up on Air Force Texas Towers as

Hurricanes Speed Radar Islands

FirsT of the U. S. Air Force's steel
islands for aircraft-detecting radar
launched in May at Quincy, Mass.,
is now in place on Georges Bank,
about 100 miles east of Cape Cod.
Installation work was speeded in
August when hurricanes Connie
and Diane threatened the New
England states. Cement work was
completed while construction crews
worked around the clock to make
the island secure. Now electronic
technicians are readying radar and
radio equipment.

» Equipment—Rising from the
platform will be three rubber ra-
domes, each the size of a green-
house. Each station will have
height finders and a search radar.
The height finders, type AN/FPS-
6, manufactured by GE, have also
been supplied to the Air Force for
the ground radar network guard-
ing the North American continent
and are produced in a mobile ver-
sion, the AN/MPS-14, for move-
ment by trucks or heavy cargo
aircraft.

» Size—The legs of the tower,
reaching down to shoals along the
continental shelf, will support a
platform mounted 87 feet above
water level, out of the reach of
waves. The steel platform alone
weighs 6,000 tons. It is the first of
several similar towers to be erected
along the east coast of the U. S.

for the Continental Air Defense
Command by the Navy’s Bureau of
Yards and Docks. The stations will
be located approximately 100 miles
off the coast and will be linked with
the Continental Air Defense Com-
mand’s shore-based warning net-
work. Multichannel radio and ra-
dioteleprinter ecircuits will make
use of new beyond-the-horizon pro-
pagation techniques. Each station
will include housing facilities for
a crew of 70 Air Force, Navy,
Weather and Coast Guard person-
nel who will be stationed at the
sites for 30-day periods or more.

Computer Manufacturer
Presses 1,000 Mark

IBM discloses sales, orders,
and new developments in
data processing machines

SALES for electronic data process-
ing machines are approaching the
1,000 mark at International Busi-
ness Machines Corp. The figure in-
cludes 31 machines of the one-mil-
lion-dollar-plus 700 series delivered
and another 150 on order as well
as 80 smaller-sized model 650’s in-
stalled and 700 on order.

» Data Processing—The term elec-

tronic data processing machine
(Continued on page 10
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...for more gain from stage
to stage without preselecting

For your broadcast applications,
Sylvania high {requency transistors
Type 2N94 and 2N94A offer higher
gain without preselection by stage.
Production is simplified; performance
is more stable; servicing problems
are minimized.

Low collector capacitanca and ease
of neutralization account for this im-
portant advantage. In a typical broad-
cast application, the addition of a

single 10 y.uf capacitor in the collector
circuit of IF and RF stages provides
adequate nesutralization.

Uniformity is obtained through
unique coustructicn techniques per-
mitting close preduction control.

In computer applications Sylvania
Transistors offer quick recovery time
for high speed switching and provide
higher gains at higher operating
currents.

‘Another reasorn why it pays to specify Sylvania”

v SYLVANIA

High Frequency Transistors

Type 2N94 (3 mc alpha cutoff)
Type 2N94A (6 mc alpha cutoff)
featuring

o high gain

o high uniformity

o low collector capacity

o ease of neutralization

Low Frequency—High Gain
Type 2N34 (PNP)
Type 2N35 (NPN)
—for low to medium power use. Gains up
to 40 db in grounded emitter circuit

High Power—Low Frequency
Type 2N68 (PNP)
Type 2N95 (NPN)
—increased power ratings—to 2.5 watts.
Use for high current, low voltage applica-
tions (6-—24 volt power supplies)
Type 2N101 (PNP)
Type 2N102 (NPN).
Similar to types 2N68 and 2N95 without
cooling fins. Power dissipation 1 watt.

For complete information on Sylvania
Transistors write to Department J20 R

SyLvawia ELecrric PropucTs INc., 1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd., University Tower Building, Montreal

LIGHTING - RADIO - ELECTRONICS « TELEVISION « ATOMIC ENERGY

Want more infornation? Use post card on last page. 9
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(EDPM) includes only those elec-
tronic computers with sophisticat-
ed internal programming—mean-
ing they can run off a problem in
business data handling or in scien-
tific computation from A to izzard
without human intervention. Not
included are electronic calculators
—really souped-up versions of the
desk calculator.

» Big Fellows—Nineteen model
701 computers are installed. The
701 is a large-scale computer es-
pecially designed for scientific com-
puting. No more 701's will be pro-
duced.

This fall, six model 704 scientific
computers of more advanced design
will appear to replace a half dozen
701’s which will then be assigned
other chores. First 704 will go to
the company’s computation center
in New York.

Twelve model 702 machines have
been shipped. The 702 is a large-
scale machine designed for busi-
ness data processing. Users of it
include Monsanto in St. Louis, IBM
in New York and Poughkeepsie,
General Electric in the Hanford,
Wash, atomic energy works, Com-
monwealth Edison in Chicago,
Pratt and Whitney in Hartford,
Conn. and the Bank of America
in San Francisco. The first 705—
an advanced design business com-
puter—is due this fall.

» Smaller Machines—The model
650 is a medium-sized edpm avail-
able with both punched-card and
magnetic-tape input and punched-
card and printed output. It handles
both scientific and business compu-
tations. Several companies have
more than one: Lockheed has five
and GE has four.

The model 305, an edpm using
the juke-box type of random-access
memory, is expected to join the line
this fall.

» Other Developments—A trend in
large-scale computers is to mag-
netic-core memories. The models
704 and 105 use core memories for
fast internal storage. Core memory
is available for the 701.

Work on speeded-up input-out-
put devices continues with a 1,000
line-per-minute printer soon to be

10

available for model 700 series ma-
chines.

» Future—Packaged programming
for electronic computers is another
area of development. Fortran, or
formula translation, is a technique
which translates engineering math-
ematical processes into machine
language. Fortran will be avail-
able in January. Autocoder, which
makes use of subroutines on mag-
netic tape to simplify business

data handling, will be available in
March.

Trend at IBM is towards a single
line of edpm. Already the 702, 704
and 705 can communicate with each
other. Actually machines designed
for scientific work have success-
fully handled business problems
and vice versa. At present appli-
cations run two-to-one in favor of
engineering over business but this
may change on the long haul to
two-to-one business.

TARGET aond mesh assembly of camera tube is formed under dust and lint-
free conditiocns at GE plant while . . .

Orthicon Output Gets A Boost

Three manufacturers now
are producing the tubes for
the television broadcasters

> WITHIN the past few months
General Electric and Westinghouse
have joined RCA as producers of
image orthicons. Westinghouse be-
gan producing the tubes last May
and GE production schedules call
for shipments early this fall.

» Volume—Assembling the 256
parts of the tube is one of the most
difficult jobs in the tube business.
It requires high dust and lint con-
trol standards and calls for expert
handicraft. This accounts for the
high cost of the tubes. Of the two

types of image orthicons now being
produced, the black-and-white stu-
dio camera tube sells for $1,200 and
the color image orthicon has a $1,-
700 price tag. It is estimated that
about 8,000 of the monochrome type
are now in use and some 100 of the
color type.

» Output—Difficulty of producing
the orthicon is indicated by the
manufacture and installation of the
target and mesh assembly. It con-
sists of a copper mesh of 500 wires
to the inch spaced two thousandths
of an inch from a glass membrane
called the target that is between
one tenth and two tenths of a thou-
sandths of an inch thick.

(Continued on page 12)
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typical ratings

Cat. No. 30D6 30D16

wVvDC 6
uF | 3
Leakage
Current 2.0
(uA Max.)
" 3

Can o >A6
Size L" V2
*Trademark

6
60

3.0

%
Y

Sprague on request will provide you

with complete application engineering service
for optimum results

in the use of electrolytic capacitors.

Sprague

for

transistor circuitry

HEREARE THE SMALLEST aluminum electrolytic capacitors ever made
to Sprague’s rigid quality standards. Add to that their low leakage
current, high reliability, and moderate price, and you have a new
series of miniature electrolytic capacitors ideal for use in tran-
sistorized pocket radio receivers, wireless microphones, personal-
style wire recorders, and similar equipment.

Their ultra-low leakage current is particularly important for it
means minimum drain and long battery life when used in filtering
applications across a battery, and excellent circuit performance
when used in coupling applications.

Sprague Littl-Lytics are available in a full range of capacitance.
ratings from 1 to 110 mf, and in standard working d-c voltages
of 1, 3, 6, 10, 12, and 15. Sizes range from "D x »2"L to 33"D
x %"L. Maximum operating temperature of the new Type 30D
capacitors is 65°C.

Performance characteristics, sizes and ratings of metal encased,
hermetically sealed Littl-Lytics are all in Engineering Bulletin
320, available on letterhead request to the Technical Literature
Section, Sprague Electric Company, 35 Marshall Street, North
Adams, Massachusetts.

world’s largest capacitor manufacturer
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Productivity Gains
In U.S. Industry

ANALYSIS of government statistics
by the U. S. Chamber of Commerce
indicates that American industry
has increased the output of goods
and services almost 30 percent
since the end of World War II. The
study estimates that from Janu-
ary 1946 to January 1954 the na-
tion’s output per man hour in-
creased about 238 percent. For 1954,
industry’s productivity boost is es-
timated at four to six percent.

» Gains—Since 1929 average hour-
ly earnings of factory workers
have increased 104 percent com-
pared to an increase of 97 percent
in the average output per worker.

Army Buys Transistor
Transceiver

FIELD tests are being made by the
Signal Corps of a quantity of de-
velopmental f-m transceivers. The
set, developed by RCA, is designed
for communications over a quarter-
mile range. Pocket-size, it consists
of a receiver-transmitter, micro-
phone-earphone, collapsible antenna
and a battery in a 15-ounce assem-
bly.

The transceiver contains 12 tran-
sistors and one tube. It incorporates
an all-transistor superheterodyne
receiver and a two-transistor, one-
tube transmitter. Up to ten hours
operation is provided with a single
battery.

Any frequeney between 45 and 50
me can be preset. The design is
adaptable for fully automatic pro-
duction.

Helmet holds transceiver

2

OUTPUT of equipment such as this designed by Phillips Petroleum for a small
AEC reactor will grow when . . .

Reactors Expand Electronics

Projected growth in construc-
tion and use of power reactors
bids to swell instrument volume

INCREASING use and development of
atomic reactors in the U. S. in the
next 9 years is forecast by the
Atomic Industrial Forum. Its ve-
port shows that maximum reactor
expansion may mean an annual vol-
ume of over $125 million in reactor
ingtrumentation,

» Major Markets—As is shown in
the chart, three markets for reactor
instrumentation will be proepulsion
reactors designed primarily for
naval craft and airceraft, small re-
actors or plants which include cen-
tral-station plants having an elec-
tric output of less than 25,000 kw
and central-station reactors above
that output rating. Instruments for
reactors used by AEC for weapons-
material production are not con-
sidered.

Instrumentation sales for propul-
sion reactors are seen reaching at
least $35 million and perhaps as
much as $70 million by 1963. For
large reactors instrument sales of
at least $1 million are projected by

FUTURE_OF ATOMIC REACTOR
INSTRUMENTATION
T

l¢]

)
o

PROPULSION
REACTOR
MARKET

MILLIONS OF DOLLARS
(5]
Q
T

1959 196l

1955 1957 1963

1963. However a maximum volume
of $50 million could be attained by
1963 depending on commercial de-
velopment. Small reactors are seen
accounting for between $2 million
and $7 million in instrumentation
sales.

» FFuture—The percentage of the
total cost of a reactor plant devoted
to instrumentation will be reduced
to one-half its present value as
these plants progress from develop-
mental to commercial stages. In
pilot and experimental plants, de-
signs are normally over-instru-
mented because of safeguards in-
corporated.

As experience grows, instrumen-

tation for experimental purposes
(Continued on page 14)
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CUT CORES
TOROIDAL
SQUARE |
RECTANGULAR

Anything You May Need in
TAPE-WOUND CORES

RANGE OF MATERIALS

Depending upon the specific
properties required by the applica-
tion, Arnold Tape-Wound Cores
are available made of DELTAMAX
. . . 479 MO-PERMALLOY . . .
SUPERMALLOY . .. MUMETAL
...4750 ELECTRICAL METAL...
and SILECTRON.

RANGE OF SIZES

Practically any size Tape-Wound
Core can be supplied, from a frac-
tion of a gram to several hundred
pounds in weight. Toroidal cores
are made in twenty-seven standard
sizes with protective nylon cases.
Special sizes of toroidal cores—and
all cut cores, square or rectangular
cores—are manufactured to meet
your individual requirements.

ELECTRONICS — September, 1955

RANGE OF TYPES

In most of the magnetic materials
named, Arnold Tape-Wound Cores
are produced in the following
standard tape thicknesses: .012”,
004", 002", .001"”, .0005", or
.00025”, as required.

For complete details, write for Bul-
Jetins TC-101 A and SC-107.

Want more information? Use post card on last page.

Applizitions

Let us help with your core prob-
lems for Pulse and Power Trans-
formers, 3-Phase Transformers,
Magnetic Amplifiers, Current
Transformers, Wide-Band Trans-
formers, Non-Linear Retard Coils,
Reactors, etc.
ADDRESS DEPT. E-59

—

wapD 8469




INDUSTRY REPORT— Continued

can be eliminated, control functions
combined and made automatic and
designs simplified.

Manufacturers of industrial-con-
trol instruments may have to gain
some of the experience of radiation-
detection instrument manufacturers
to deal with the effects of radio-

activity and the best means of in-
strumenting reactor systems. The
majority of components of reactor-
instrumentation systems is stand-
ard. However, some novel functions
are involved and high reliability is
required because of the potential
hazards.

Missiles Business Shoots Up

Expenditures for procurement
grow faster than for aircraft.
Electronics firms get share

DESPITE conflicting reports con-
cerning the expenditures by the
government for guided missile pro-
curement, research and develop-
ment, such weapons are growing
in importance to the electronics in-
dustry.

» Makers—Prime contractors in
the development and production of
guided missiles are engaged in at
least 27 separate projects for the
military services, according to the
Aircraft Industries Association.
Manufacturers of electronic equip-
ment among 20 known prime
contractors of missiles include Ben-
dix making the Loki, Western Elec-
tric with the Nike, Raytheon with
the Hawk and Sparrow, Firestone
with the Corporal, Eastman Kodak
with the Dove, Sperry with the
Sparrow, Philco with the Sidewind-
er and Hughes with the Falcon.

Magnovox recently announced
that it had been awarded contracts
for production of a new type of
guided missile that has been under
development for two years. Many
other electronics manufacturers are
also cashing in on the guided mis-
siles program. Farnsworth Elec-
tronics Division of IT&T has re-
ceived orders in excess of §10
million for substantial quantities of
control and test equipment in con-
nection with the government’s
guided missile program.

» Status—As shown in the chart
guided missiles expenditures have
outstripped spending for aircraft
in rate of growth in the past five
years. They have increased steadily
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while aircraft expenditures have
dropped back. However, in terms
of overall dollar volume, aircraft
expenditures are some 15 times
greater. .

In the field of research and de-
velopment, guided missiles rank
almost equally with aireraft in
funds provided. For fiscal 1955, an
estimated $254.1 million was obli-
gated for guided missile research
and development by the Defense
Department compared to $263.0
million for aircraft and related
products.

The Air Force is taking the lead
as the largest procurer of guided
missiles of the three services. In
fiscal ’55 it is estimated that Air
Force will spend $258.5 million on
the devices compared to $144.9 for
Navy and $115.0 for Army. In
1954 and 1953, Army lead the serv-
ices in missiles procurement.

Recent appointment of D. A.
Quarles, former AT&T missiles
expert, as Air Force Secretary
also points up the weapon’s grow-
ing importance.

What's Ahead For The
Remainder Of 1955

Set manufacturers are opti-
mistic but consumers
plan to buy fewer tv sets

THE remaining months of the year
have, in the past, accounted for as
much as 45 percent of annual tv
set sales and receiver manufactur-
ers are, in the main optimistic
about prospects. Some see im-
proved profit margins.

» Firms — Hoffman Electronics’
forecast for the fall months is
healthy volume at a better price
and profit level than has been ex-
perienced in the immediate past.

Motorola estimates that some 7.5
million tv sets will be sold during
the vear and estimates that some
4.4 million will be sold during the
last half. The radio total was fore-
cast at 12 million sets. For 1956,
sales of another 7.5 million tv sets
were forecast. By 1965 the company
estimates that more than 65 mil-
lion tv sets will be in use, with more
than half of them color sets.

Philco looks forward to excellent
tv business all during the fall sea-
son. With national income and em-
ployment at record levels, it expects
consumer buying of all of its prod-
ucts to gain.

Sylvania estimates that this year
net sales will total 7.2 million sets
and may even equal last year’s
record of 7.3 million sets. The firm
points out that in past years, strong
tv sales sometimes ran counter to
minor business turn-downs but that
the industry has now come of age
and is tied pretty tightly to the
overall condition of the national
economy.

Zenith expects that the normally
stronger fall and winter market
will permit a reversal of the trend
toward lower prices and that a
higher percentage of console re-
ceivers will be produced which will
have the effect of substantially in-
creasing average unit billing
prices.

» Down—Despite the rosy outlook
{Continued on page 16)
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automatic
machines

PRODUCE BETTER

—————— GLASS DIODES

TRANSISTORS, TUBES

AND OTHER

ELECTRONIC COMPONENTS
faster,

more economically

Write today— tell us your requirements or problems.

ﬁﬁb[g ENGINEERING COMPANY

1310 SEVENTH STREET NORTH BERGEN, N. J.

Designers and builders of special avtomatic and semi-
automatic equipment for all industrial operations.
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foreseen by some setmakers, the
University of Michigan’s latest sur-
vey of peoples intentions, taken in
June, shows that although consum-
ers plan to keep on buying houses,
autos and appliances, planned pur-
chases of tv sets appear to be lower
than they were last year.

Analog Computers Help
Design Brakes, Missiles

ONE of the largest analog comput-
ers will be installed at Wright Air
Development Center, Dayton, Ohio.
The million-dollar machine will be
built by Reeves Instrument Corp.,
a subsidiary of Dynamics Corp. of
America (ex Claude Neon). The
computer’s speed and capacity for
solving differential equations will
be utilized in development of weuap-
ons systems for the Air Force.
Overall design calls for an in-
tegrated computer organized in
four separate sections. The com-
puter will incorporate more than
500 operational amplifiers and will
occupy 6,000 square feet. Design
innovations include problem check-
ing routines, automatic program-
ming and visual indicators to pin-
point equipment malfunction.

» Brakes—A much smaller elec-
tronic analog is being used to de-
sign airplane tires in the B. F.
Goodrich wheel and brake plant,
Troy, Ohio. The instrument simu-
lates the heat rise in an aircraft
brake during landing. A 300,000-
pound plane landing at 100 mph
causes the temperature where the
brake lining rubs the drum to rise
to more than 2,000 F.

The analog solves problems re-
lating to whether critical tempera-
ture ratings will be exceeded.

» On-Line Control—A Goodyear
Electronic Differential Analyzer
(GEDA) will take over automatic
control of 35 steam electric generat-
ing plants for Ohio Edison Co. The
equipment will be installed in 1956
at the company’s central dispatch-
ing headquarters Massillon, Ohio.
Carrier telephone will transmit con-
trol signals to the generators—some
as far as 150 miles away.
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Klystron Business

Manufacturers expand produc-
tion capacity as increasing ap-
plications push sales

IT HAS been 17 years since the
klystron tube was invented. In that
time the tube has been respousible
for millions of dollars in sales by
its various manufacturers.

» Business—Sperry recently an-
nounced an order from the Signal
Corps for 2K25 klystron tubes,
totaling mere than $200,000. Ac-
cording to the company, latest appli-
cations of the tube now extend to
automatic control systems and tar-
get simulators for beacons, gun-fire
controls, missile guidance and navi-
gation devices in airborne, ground
and shipboard service.

One firm estimates that industry
wide in 1954 some 105,000 klystrons
were produced at a value of between
$11 million and $12 million.

» Plants—Sperry has begun pro-
duction of high-power klystrons at
its new $900,000 plant in Florida.
Varian is constructing a new
klystron plant in Canada and Mar-
coni ig also building a plant in
Canada in which klystrons will be
made.

» Why—Research and development
on power-amplifier klystrons have

Viking 11 rocket takes a Varian V-55
reflex klystron to a record-breaking
altitude of 158 miles. The tube was
recovered in operating condition

Keeps Gaining

permitted the transmission of direct
tv signal and multichannel radio-
telephone conversations beyond the
horizon for distances up to 200
miles.

This research found that by using
larger antennas and higher power
such reception could be obtained.
Resulting commercial and military
microwave applications are ex-
pected to create substantial demand
for the power klystron in the imme-
diate future.

More than 40 types of klystron
tubes are now available.

Networks Plan More
Color Programming

At least twelve hours a week
will be colorcast during the
last quarter of the year

SOME of the tv networks are set-
ting new plans for color program-
ming.

NBC plans to present nearly five
times as many hours of color this
fall as it carried last season. In Oc-
tober there will be 37 hours of live
studio programming as against 7
hours last October. In November,
there will be 41 hours as against
8.5 hours last year. December will
have 38 hours compared to 9 hours
last December. There will be out-
side pickups, such as the World Se-
ries and football games, mobile-unit
pickups for 5 scheduled programs.

The network is expanding its
color facilities with the construc-
tion of a color studio in Radio City
and the installation of color equip-
ment in another studio.

» Plan—CBS, which ran a rota-
tion plan for colorcasting its black
and white tv shows, completed this
schedule June 9. For the fall, it
plans to broadcast a minimum of
two weekly programs in color on a
regular basis.

The net has one theater in

New York and its tv city in Cali-
(Continued on page 20)
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Oniversal
Z-Y Bridge

Measures Impedance . . .

" from 0 to oo ohms

" balanced or grounded

" positive or negative

" at any phase angle

" over 20-cps to 20-kc range

The Type 1603-A Z-Y Bridge is the
latest addition to the G-R line of precision
impedance-measuring apparatus.

This Universal Z-Y Bridge will measure
any impedance — from short circuit to
open circuit, at small or large phase angle,
and with a basic accuracy of 19, over
most of this very wide range. Quadrature
components of impedance, R & X or G
& B, are measured directly at calibrated
100c, 1kc and 10kc bridge positions.
Measurements at other frequencies over
the 20 to 20,000 cycle range are made
simply by multiplying reactance X or sus-
ceptance B readings by a factor which
takes into account the difference between
operating frequency and frequency setting
of the Bridge selector switch.

The ability to measure impedances of
any magnitude and with good accuracy
with the same instrument can be an ex-
tremely valuable asset in many measure-
ment situations. The Z-Y Bridge can be
used by chemists for measuring conduc-
tivity of liquids in dielectric cells as readily
as it can be used for ordinary R-L-C com-
ponent measurements in the laboratory or
production-test department. It will meas-
ure . . . open-and short-circuit transformer
parameters . . . impedances of batteries
and electrolytic capacitors . . . characteris-
tics of audio-transmission networks . . .
motional impedance of electro-acoustic
transducers . . . Q and resonant frequency
of chokes . . . and impedances of feed-
back loops, since negative real parameters
are directly measured.

The Bridge also can be used to deter-
mine cable-fault locations and circular-arc
plots of liquids or solids having lossy
polarizations in the audio-frequency range.
These are but a few of the countless ap-
plications for this unique and versatile de-
vice. You name it — this Z-Y Bridge can
probably measure it!

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Massachusefts, U. 5. A.

90 West Street NEW YORK 6

8055 13th St., Silver Spring, Md. WASHINGTON, D. C.
1150 York Road, Abington, Pa. PHILADELPHIA

920 S. Michigan Ave. CHICAGO 5
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SPECIFICATIONS

Frequency Range — 20 cycles to 20 k¢
Impedance and Admittance Range —
R: 41000 phms  G: %1000 zmhos
X: 41000 phms  B: 21000 zmhos
Accuracy —
RorG: (1% + [l ohmor 1 umho])
XorB: (1% + [fo ohm or f umho])
f fo

f is operating frequency, fo is frequency
setting of panel selector switch

Impedances of less than 100 @ (or 100 zmhos)
can be measured on “Initial Balance" dials with
considerably greater accuracy —

RorG: (1% + (0.2 fo ohm or 0.2 f umho])
f

;
X or B: =(1% + [0 fy ohm or 0.2 f wmho1)
f f

1915-1955

Electronics

1000 N. Seward St. LOS ANGELES 38

40 Years of Pioneering

Maximum Appiizd Voltage — 150 volts, rms

Accessories Recommended —
Type 1210-B Unit R-C Oscillator and
Type 1212-A Unit Null Detector

Accessories Supplied —
2 Shielded Cables for generator and
detector
Dimensiens — 12" x 1315”7 x 8%”
Net Weight — 21% Ibs.
Type 1603-A Z-Y Bridge — $335.00

WE SELL DIRECT
Prices are net, FOB Caombridge
or West Concord, Mass.
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First of a new series of Raytheon hermetically
sealed transistors, the 2N133 is the smallest yet —

Y3 to V4 the size of the CK727 it replaces —
and as low in noise as they come.
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Get This RAYTHEON
TRANSISTOR APPLICATION BOOK!
116 pages — over 50 practical circvits
including timers, receivers, oscillators, etc.
all using low cost Raytheon Transistors.

For your copy send 50¢ to Dept. P11,
Raytheon Mfg. Co., Newton 56, Mass.

TRANSISTER
aPpLICATIONS

TRANSISTORS

Want more information? Use post card on last page.
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P forall military and commercial portable, battery operated electronic equipment L
® — developed under U. S. Signal Corps contract ¢
— backed by Raytheon's unequalled technical skill and =2ngineering ex- ®
° Y Y |
perience in the design and production of filamentary subminiature tubes
0 e
® © 06 © 0 0 00 0 060 0 0 0 0 0 06 0 0 6 0 0 0 0 0 0 o
Filament Plage PGlritd
Current an Mut. ate
CK6611 at 1.25v Screen Cord. Plate Capacity
a new IF amplifier, Type mA Volts umhos mA uuf (max.)
for 20 mc or more that
requires 50 to 60%, CH6611 20 30 1000 1 0.007
g Al Rl 1AH4 40 15 750 0.75 0.01
1AH4 and CK56
an 8 CK5678 50 45 820 0.8 0.01
CK6612 CK6612 80 30 3000 3 0.01
a new RF amplifier
good for 100 mc or 1AD4 100 45 2000 3 0.01
more, with filament l

power down 209%, e
mutual conductance up &4
50% compared to

present type 1AD4/' /
i
Exeallessce in Elechronics

Both these new tubes offer the following advantages: RAYTHEON

MANWFACTURING COMPANY

® long i cryPedieaey Special Tube Division

e low filament and plate power permit smaller and lighter
batteries £ X
Home Office: 5E Chapel St., Newton 58, Mass., Bigelow 4-7500

For applicatior information write or calf the Home Office or:

N Erani : - :
® oxnde coated tungsten filaments — a feature of all Raytheon Ysglagﬁ;?;g ':\:;:e"aae';"ﬁ",’,}ff“;:fov);m' P{g::d;;ggw

filamentary subminiatures 622 Sou h La Brea Ave., Los Angeles 36, Calif.,
WEbster 8-2851

® mechanical ruggedness

® metallic shield coating over entire bulb
® better performance with less operating power

® Raytheon's flat press seal — The Seal of
Reliability
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INDUSTRY REPORT— Continued

fornia equipped for color. In addi-
tion, it is refurbishing quarters in
Chicago for tv studios which will be
equipped for colorcasts.

» Stake — American Broadcasting,
which is the only tv network with-
out a stake in color set manufac-
turing, has no immediate color tele-
casting plans. According to a
network spokesman, AB-PT will
have color ready when there is
enough set saturation. As of now,
the network has no color studios in
operation. However, three of its
leading shows for next fall, Dis-
neyland, Warnerland and the
Mickey Mouse show for children,
are being photographed in color.

Du Mont which now only has
owned and operated stations in
York and Washington, D. C,, is
planning a heavier color schedule
for its New York outlet. It plans
to continue the present Sunday
night one-hour color show through-
out the rest of the year. It will
also relocate color equipment in its
Telecenter so that frequent use can
be made of it throughout the day
especially for station breaks.

A new program series of short
subjects, will show color films as
they are available. It is expected
that the company will also push
color programming with its new
Electronicam tv-film system and
Vitascan equipment.

Industry Shows Mixed Record

Sales and profits soar
for some companies but
others have sharp declines

WITII television receiver production
up 34 percent in the first six months
of this year over the same period
in 1954, and with radio output up
44 percent, companies in the radio
tv end of the electronics industry
would seem to be in fine shuape.
Many have experienced record sales
and profits in the first six months
of this year but a number of im-
portant companies show up poorly
in first-half financial reports.

» Bullish—Total sales of 21 repre-
sentative companies increased from
$3.8 billion to $3.9 billion while
profits increased from $226 million
to $233. See chart.

» Bearish—Sales increases for in-
dividual companies were as high as
$44 million. Profit increases ranaged
up to $8 million. But decreases in
sales and profits of some other
companies overshadowed gains. A
decline of $54 million in sales and
$16 million in net profit was ex-
perienced by one firm. Declines
were attributed to lower defense
volume, increased competition and
lower profit margins,

» Check—A survey made by the
First National City Bank of New
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York of radio-tv electrical equip-
ment companies also showed the
financial spottiness of the industry.
Despite large gains by some firms,
others showed substantial declines
so that the overall net change in
1955’s first half was small compared
to 1954. Total sales increased only
2 percent while profits showed a
one-percent decline.

Sales totalled $3.2 billion in the
first half of 1954 compared to $3.3
billion this year. Net profits were
$172 million in ’54 as against $170
million this year.

Electronics Withstands
Nuclear Explosion

Equipment ranging from
antenna towers to vacuum
tubes holds up well

EVALUATION of damage to some 150
electronic products exposed to the
nuclear explosion at Yucca Flats re-
vealed nearly all items operable or
readily reparable. Various pieces of
equipment were housed in dwell-
ings in situations approximating
normal conditions and at dis-
tances of 4,700 and 10,500 feet
from the blast. While the buildings
were damaged by the blast, the
electronic equipment showed good
durability. Damage was due almost
wholly to falling debris. Radiation
was not a problem and thermal
damage was insignificant. No
brcken vacuum tubes or tv picture
tubes were observed.

» Station—A 250-watt radio trans-
mitter, housed in a building which
was heavily damaged, came through
unscathed but went off the air
when power lines to an outside
gasoline generator were snapped by
falling utility poles. The broken
lines were repaired in less than 15
minutes. Power failure could have
been avoided by underground wir-
ing. Three steel antenna towers
were still standing after the blast.
The explosion had virtually no
effect on the a-m station’s antenna
tower, but snapped a small one
erected for a nearby mobile radio
station. The stations were 4,700
feet from blast center.

» Mobile—The house in which one
radio station was installed was
demolished, and station equipment
hurled from the second floor to the
top of a pile of debris at ground
level. However, the equipment was
operable when inspection teams
arrived on the scene., A radio-
equipped auto parked outside the
transmitter building was badly
wrecked but its two-way radio
remained operable. In a second
car, 10, -500 feet from blastcenter,

the radio was untouched.
{Continued on page 22)
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NO SHOCK MOUNT
ever Hao it SO TOUGH

That’'s why
ALL-ANGL
Barry mounts
are used in
MARTIN’s
MATADOR

il Under the cumulative shock of roc<et-boosted E
" zero-length take-off, jet-fighter flight maneuvering,

and on-target dive that cracks the souad barrie-,

the nation’s first operational pilotless bomber relies

on ALL-ANGL Barrymount® isolators to protect
critical electronic control gear.

Equally effective in
every flight attitude, ALL-
ANGL mounts permit
bulkhead mounting that
saves vital space in this
deadly weapon. And their
proved performance makes
Barry mounts Martin’s
choice for the Matador

Let us show you how Barry’s new ALL-ANGL g
P

isolators can lick your tough mounting problem:.
Data sheet M-9 gives mechanical and dynamiz
specifications. For specific recommendations, ca’l
your nearest Barry Sales Representative.

e e

PR

BARRY CONTROLS o7 rueasant s, watiriown, MAss.

INCORPORATED
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IND‘USTRY REPORT — Continued

More Auto And Parts Firms Feature

Other automotive concerns
diversify by adding lines
of electronic products

STUDY of corporate structures of
automobile and parts manufactur-
ers reveal other firms engaged in
electronics manufacturing and de-
velopment in addition to the fifteen
previously reported (KLECTRONICS,
p 12, Aug. ’55). There are probably
even more companies whose lines
include both electronic and automo-
tive products.

» Other firms—Willys Motors,
which made electronics news when
it introduced the flat television
tube, has three divisions engaged
in electronic work.

Bendix Aviation, manufacturers
of automotive and aireraft parts,
makes a wide range of electronic
products from computers and
guided missiles systems to radio
and television sets. Arvin Indus-
tries makes auto heaters, muillers
and other parts and is in the radio-
tv business.

Electric Auto-Lite, which manu-
factures ignition systems, also pro-
duces electronic items. Sterling
Precision Instruments makes ra-
dar, guided missile and fire control
equipment through its Trans-
America  DPrecision Instrument
Corp. Sterling, a manufacturer of
gas and diesel engines  has
announced intention to acquire
American-La France-Foamite, a
fire-truck manufacturer. ACF In-
dustries includes ACF Electronics,
Avion Instrument and the Carter
Carburetor Corp.

» Tire Makers—The Goodyear Tire
and Rubber Co.’s subsidiary Good-
year Aircraft manufactures com-
puters and military electronic prod-
tcts. General Tire and Rubber is in
electronics through its interest in
General Teleradio. B. F. Goodrich
developed its own analog computer
used in designing aircraft tires.

» Diversification—Several highly
diversified companies mauke elec-
tronic products and automotive

22

products. Sperry-Rand includes the
Waterbury Tool division of Vickers
which makes hydraulic variable
speed transmissions and Tulsa
Winch whose products are used on
trucks and tractors. Baldwin-Lima-

Electronics

Hamilton’s line includes street
cleaners and earth-moving equip-
ment as well as the SR-4 strain
gage and other test and measuring
equipment. Allis Chalmers’ line in-
cludes tractors and ignitrons.

Educational TV Plans Big Year

Number of stations going on
the air this year will double
the size of the service

S0 FAR this year a total of eight
new educational tv stations have
gone on the air and by the end
of the yvear the number is expected
to reach a dozen. This will bring
the total number of tv stations
operated by educational institu-
tions to 23.

» Breakdown—According to the
Joint Committece On Educational
Television, additional noncommer-
cial educational tv stations that are
expected to be on the air within
the next few months are WAIQ,
channel 2 in Andalusia, Alabama;
WOSU-TV, channel 34 in Colum-
bus, Ohio; WTTW, channel 11 in
Chicago, Illinois and a station on
channel 56 in Detroit, Michigan.
Of the 23 stations operated by
educational institutions, 17 are
operating on channels reserved for
educational tv. Two stations,
KWAR-TV and KUON-TV, oper-
ate noncommercially on channels
not reserved for educational tv.
Four tv stations, WOI-TV, KOMU-
TV, WBAY-TV and WNDU-TV,
are operated by educational insti-
tutions on commercial channels.

» Cost—The 17 educational tv sta-
tions on reserved channels have
spent a total of $5.1 million in es-
tablishing the stations. Average
cost for setting up an educational
station is $305,000. However, cost
varies over a wide range because
of donations and other factors. For
example, the lowest establishment
cost for a station on the air is that
of WBIQ, channel 10 in Birming-
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ham, Alabama which spent only
$500. The transmitter, tower, land
and building were donated by com-
mercial station WBRC-TV for
$1.00 per year. This includes use
of studios, cameras and slide/film
camera units for 1.5 hours per day.

On the other hand, WUNC-TV,
channel 4 in Chapel Hill, N. C,, esti-
mates its cost at $1,020,000. Nearly
all tv transmitter manufacturers
have sold equipment for educa-
tional tv use.

Taped Music
Has Sound Future

PRERECORDED tape. as a consumer
item, has not been keeping pace
with the growing use of tape rec-
orders in the home. On the other
hand, eight-hour tapes of mood
music have taken over almost ex-
clusively in the background music
field.

Loading difficulties, awkward-
ness in handling short selections
and the danger of accidental era-
sure are disadvantages that have

(Continved on page 24)
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THIS G-E DESIGNED SELECTO-CHART, KEY TO THE NEW APPLICATION APPROACH, COMPUTES EXACT VAC-U-SEL RECTIFIER STACK YOU NEED.

NEW G-E APPLICATION APPROACH CUTS DESIGN TIME . . .

The Exact “Vaco-9eL Rectifier You Need
Can Now Be Chosen in Minutes . . . On-the-spot

This new application approach, recently
developed by General Electric, assures
you of getting the correct Vac-u-Sel
rectifier to meet your exact requirements.
Now you are assured of getting the full
advantage from the long life and out-
standing technical characteristics inher-
ent in all the many sizes and types of
Vac-u-Sel rectifiers. In addition, in prac-
tically all cases, the sales engineer can
give you the exact identification and
price of your stack on the spot, without
'the inconvenient delay involved in getting
data from the factory.

THIS NEW APPLICATION APPROACH
brings top quality to your products by
permitting complete and efficient utiliza-
tion of the outstanding electrical charac-
teristics, dependability, and predictable
operation found in the many sizes, hous-
ings, finishes, and ratings of Vac-u-Sel
component rectifiers.

FOR MORE INFORMATION on this new
application approach, or the outstanding
Vac-u-Sel line of rectifiers, contact your
nearest G-E Apparatus Sales Office, or
write Section 461-38, General Electric
Co., Schenectady 5, N. Y.

et

G-E SALES ENGINEERS are able to determine,
on the spot, the exact Vac-u-Sel stack to suit
your particular application.

*Reg. Trade-mark of General Electric Co;

GENERAL @3 ELECTRIC




INDUSTRY REPORT— Continved

been listed for tape as a competi-
tor to disks in the home music field.
Another factor is the cost of base
material—about 19 cents for disks
compared to $1.00 plus for tape.

Present home sales average from
300 to 200 copies of each selection,
most of these going to high-fidelity
enthusiasts. The saturation for the
prerecorded tape market is esti-
mated at from 3,000 to 4,000 copies
per selection.

Background Music—The five
largest suppliers in the background
music field are using 8 to 12 hour
tapes to supply music to their sub-
seribers, The Muzak Corp. provides
music service to over 20,000 sub-
seribers from a tape library of more
than 7,000 selections. Three firms,
the Ampex Corp., Presto Recorder
Corp., and Magnecord Inc. are pro-
ducing the long-playing reproducer
units used in these installations.

Commercial TV Set For Britain

Three stations will be on the
air by next March. Sets are
being adapted for the service

EXPERIMENTAL  broadcasts have
been made and on September 22
Britain’s first commercial tv
located at Beaulieu Heights Croy-
don, a suburb of London, will start
transmitting programs.

By March of next year two other
commercial stations will open in
the Midlands and in Lancashive.
The three stations will bring almost
60 percent of the total population
of the United Kingdom within
reach of commercial tv.

» Sets—About 1.2 million of Brit-
ain’s 4.7 million tv receivers will
be equipped to receive the new
service. For the past yvear tv set
makers in Britain have been sell-
ing receivers that can receive the
new commercial stations as well as
the BBC. It is estimated that about
1 million of these are now in use.

By the time the first stations go
on the air this month some 200,-
000 one-channel sets will have been
converted to receive the commer-
cial channel. Conversion cost is
estimated at 10 pounds, about $28.

» New Agencyv—The Independent
Television Authority or ITA is re-
sponsible for the new commercial
service. It was set up in August
of 1954 by an Act of Parliament
and has a statutory life of 10 years.
Its main functions are to own and
operate transmitting stations. Pro-
grams will be supplied by privately
financed companies which will work
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under long contracts with ITA.

» Cost—The Authority is allowed
to borrow up to $5.6 million from
the British Government within the
first five vears of its life but only
$2.8 million of this can be drawn
during the first year. The entire
amount must be repaid before the
end of 1964.

Microwave Relay
Business Stirs

AFTER three years of comparative
inactivity, microwave radio relay
again breaks into the news albeit
in a smaller way than the mam-
moth transcontinental systems.

» Million Dollars—Collins Radio
will put in a million-dollar system
for Continental Pipe Line Co. and
Sinelair Pipe Line Co.—joint own-
ers.

The system will link Houston,
Texas and Ponca City, Okla. and
will require two terminals and 25
relay stations. It is designed to
carry 120 simultaneous conversa-
tions.

» New Band—A microwave system
to use the relatively unused 2,450
to 2,700-mc¢ band will be installed
by RCA for Union Oil Co. in Los
Angeles. Covering about 40 route
miles, the system will link the com-
pany’s control center, a pumping
station and a branch office. Serv-
ices provided will include voice
communications, control and tele-
metering.

GE physicist uses modfied snooperscope
on silicon ingot as . . .

Infrared Scopes

Go Commercial

Wartime snooperscopes and
sniperscopes are moving
into civilian fields

ABOUT 1,000 to 1,500 infrared view-
ers, commercial versions of the
wartime sniperscope, are in use.
according to Farnsworth Elec-
tronies division of IT&T. The num-
ber is relatively small because the
instruments have only recently
been made available for eivilian
application. The units are com-
pact and portable, weighing ap-
proximately 10 pounds and cost
$500 to $1,000 depending on the
quality of design as well as the
optics supplied.

» Applications—Film manufactur-
ing and processing laboratories
use the scopes to monitor film
manufacturing operations in dark-
ness. Nearly 200 are distributed

among three major film firms.
The instruments are finding in-
creasing use in security applica-
tions. Police prowl cars use them
to examine suspects in darkness
from the patrol car. A model is
available that operates on the
power from a car’s cigar lighter.
In the general industrial field
the devices are used in determin-
(Continued on page 26)
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I 1 communications recervers —

. i Tte By-Orff vs on Prtormance/

You buy a communications receiver for just one thing—dependable performance. It’s
performance that counts, and the NEW Pro-310 was designed with performance in
mind. It outperforms all the other receivers in its class. Here's why—

® 3 years engineering and design time in its Check on the NEW Pro-310—it’s made to order for
development (including 1%z years to iron your “tough-spot” service. Write for specs and other
out the 'bugs’) plus 5 years production ex- details to The Hammarlund Manufacturing Co. Inc,,
perience on its military counterpart. 460 West 34th Street, New York 1, N.Y. Ask for

® The features shown above. Bulletin. No. E-9.

*Completely new concept in precision electro- mechanical bandspread.

ZMM MARLUND

Since 1910
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INDUSTRY REPORT— Continuved

ing temperature distribution at
heats above 250 degrees C and in
warehouse surveillance.

In the identification of forgery,
such as when an original signature
has been mutilated or erased and
written over, the instrument has
proved particularly useful. This
has been true especially in the
identification of old oil paintings.

Medical applications include
psvchological and  psychiatric
study when il is desired to study
a subject under conditions of com-
plete surprise to stimuli.

The scopes have also been used,
as has been done in the military
(Naney equipment), for signaling
over long distances on land or sea.
Standard sensitivity is 1 candle
power at 1 mile. With a pulsed in-
frared light source, signals are
zood for ten miles day or night.

Financial Roundup

PROFIT reports made in the past
month by manufaclurers in the
electronics field indicate the busi-
ness conditions in the industry.
Following are the net profits of

manufacturers for the fiseal
periods indicated:
Net 'rolit

Company 1955 1954
dmiral tm .. $1,946,192  $2,558,850
American Bosch

Arma 6m ... ... 1,458,017 1,411,965
\merican Broadeast-

ing Paramount

Theaters tm . 1,438,000 1.850,000
Ampex 12m 365,736 25,691

veo fmoL .. 447,983 2,106,481
f‘le\'ite ém ... 2,672,957 1,646,768
on. Fngineering

B0 e e i T 295,961 467,143
Cornell-Dubilier 6m 1,381,448 1,012,280
Du Mont 6m . 1,249,000 474,000
Fairchild Camem

(Bioo e R G38.000 757,669
General FElectric .

6m . L.......101,892,000 93,856,000
GPE 6m . ... 2,173,654 2 11,652
Hallicrarters 9m . 363,438  *1 0’9 935
loffman Electlomcs

6m ... . 419,1 818.683
TRML 61l e o . 23,870, 992 21 t»OO 314
fnt’l Resistance tm 323,290 122,080
TSl (BT, ot ok e 5,253,846 4 855,103
. R. Mallory 6m.. 1,192,984 313,383
Minn, Mining 6m.. 15,781,268 1 L4 0,133
[*aeific Mercury

12 gy oo 255.817 196,015
Packard Bell 9ur. 362,131 334.849
Phileo 6m 3,575,000 1,735.000
RCA 6m ... ....... 22,061,000 19,268,000
Raytheon 12m . .. 4,531,561 3,623,316
Hellance Electric

BlINE AT b - Bk 574.828 480,577

Qtandard Coil 6m *88,892 1,358,996
Stewart-warner 6m 2,810,383 1,611,560
Sylvania 6m ... 6.088,019 3,622,785
Thompson Produets

é6m ... ol 14,791,092 14,213,253
‘'ung Sol [T 1.528,792 1,001,537
\’Vestmghouse 6m . 29,417,000 45,359,000
7emth 6m ¢ . 3,126,067 1,288,246

*loss
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FUTURE MEETINGS

Avug. 26-SEPT. 4: Great German
Radio, Gramophone and TV
Exhibition, Dusseldorf, Ger-
many

SEPT. 12 16: Tenth Annual In-
strument Conference & Ex-
hibit, ISA, Shrine Exposition
Hall and Auditorium, Los
Angeles, Calif.

SeprT. 14-16: 1955 Annual Meet-
ing of the Association for
Computing Machinery, Uni-
versity of Penn., Philadelphia.

SEPT. 14-16: Second Annual
Meeting of Professional Group
on Nuclear Science, IRE,
Center Theater, Oak Ridge,
Tenn.

SEPT. 17: Symposium on Auto-
mation, Cedar Rapids IRE,
Cedar Rapids, Iowa.

Sepr. 23-24: IRE Fifth Annual
Fall Symposium On Broad-
cast Transmission Systems,
Hamilton Hotel, Washington,

G
SepT. 26-27: RETMA Sympo-
sium, Klectroniecs For Automa-
tion and Automation For
Electronics, Philadelphia.
SEpT. 26-27: Sixth Annual Meet-
ing and Conference of the IRE
Professional Group on Vehicu-
lar Communications, Multno-
mah Hotel, Portland, Ore.
Sepr. 26-28: IRE Symposium,
Aeronautical Communications
—Civil and Military, Utica.
SEPT. 28-29: Industrial Elec-
tronics Conference, AIEE,
Rackham Memorial Auditor-
ium, Detroit, Mich.

Sepr. 29-30: . Fall Assembly

Meeting of the Radio Tech-

Industry Shorts

» Production of germanium tran-
sistors was temporarily suspended
by Radio Receptor because it finds
that the demand for the devices
has not vet reached sufficient pro-
portions to make limited produe-
tion of a low-priced, high-quality
product feasible.

» Two all-transistor portable ra-
dios, one with six transistors and
the other with seven, will be in-
troduced by RCA during the fourth
quarter. The sets will both sell for
$79.95.

» Release of intormation by ANDDB
on TACAN follows declassification
from militavry confidential status.

» Transistor  factory employing
nearly 700 wovkers has been opened

Aero-
Wash.

nieal Commission for
nauties, Hotel Statler,
ington, D. C.

Ocr. 3-5: National Electroniecs

Conference, Hotel Sherman,
Chicago, 11.

Oct. 3-7: AIEE Fall General
Meeting, Morrison Hotel,
Chicago, 1.

Ocr. 10-12: The Eighth Inter-
national Systems Meeting,

Systems & Procedures Asso-
ciation of America, Cadillac
Hotel, Detroit, Mich.

Ocr. 12-15: 1955 Convention of
the Audio Engineering So-
ciety concurrent with the
Audio, Fair, Hotel New
Yorker, New York, N. Y.

Ocr. 17-19: RETMA Radio Fall
Meeting, Hotel Syracuse,
Syracuse, N. Y.

Ocr. 20-22: Eighth Annual
Gaseous Electronics Confer-
ence, GE Research Lab., The
Knolls, Schenectady, N. Y.

Ocr. 24-25: First Annual Tech-
nical Meeting, IRE Profes-
sional Group On Electron
Devices, Shoreham  Hotel,
Washington, D. C.

Ocr. 25-27: International Con-
ference on Electronic Digital
Computers and Information
Processing, Darmstadt, Ger-
many

Ocr. 28 29: 1955 Symposium of
Philadelphia ISA, Penn Sher-
wood Hotel, Philadelphia, Pa.

Oct. 21-Nov. 1: 1955 East Coast
Conference on Aeronautical
and Navigational Eleetronics,
IRE, Lord Baltimore Hotel,
Baltimore, Md.

hy Philips in Nijmegen, Nether-

lands.

» National Radio and Television
Week, which starts September 18,
will signal the start of a two-fold
campaign by the industry to pro-
mote set sales and increase radio
listening and tv viewing,

» I'ive-cent credit will be given to
radio and tv technicians and serv-
icemen by Philco Corp. for each
old tube it receives. Returned tubes
will be destroyed as part of the
firm’s campaign to break racket of
reselling worn-out and discarded
receiving tubes.

» Growilh in the annual unit pro-
duction of transistors has been es-
timated by one major manufactur-
er as follows: 1955, 1.5 million;
1956, 6.0 million; 1957 9.4 million.
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COLOR BAR GENERATORS

for

Design + Production < Service

Designed to produce black and white and stand-
ard NTSC colers—green, yellow, red, magenta,
blue and cyan—for receiver alignment and
servicing, the Koy CHROMABARS may be used,
without auxiliary equipment, to feed black and
white and the six standard colors directly into
the video amplier.

In combination with the Kay MEGA-PIX Single
Channel, the CHROMABARS may be used to

check overall performance of television receivers.

The g/ff(’lﬂﬂbﬂf Model Multi-Chrome

Output Signal:
Colors: 1. Black, white and six NTSC colors

2.1, Q, R-Y, B-Y are available by switch
selection.

Frequency: Video, RF output can be supplied
through Mega-Pix at specified channel.

Polarity: Positive or negative.

Amplitude: Continuously variable, 0 to max. of 1.4
volts peak-to-peak across 75 ochms. Ampli-
tude increases with impedance.

Phase Angle Accuracy: Within 3 degrees.
Repetition Rate: Continuously variable through
range of +=5% about 15.75 kec.
Power Supply: 105-125 volts, 50-60 cps, 220 watts.
Power supply electronically regulated.
On special order, RF oscillator can be added to
provide RF output.
Price: $850.00, f.o.b. factory.

THE

Chromabar
MODEL UNI-CHROME
Output Signal:

Colors: All six NTSC standard colors available
individually with black and white. Controlled
by single front panel switch.

Other specifications similar to Multi-Chrome

Built-in dot generator for checking convergence
and linearity.

Price: $425.00, f.o.b. factory. (Additional colors,
gray shades or | and Q, R-Y, B-Y at $20.00
each.)

KAY ELECTRIC COMPANY
Dept. E-9

14 Maple Avenue, Pine Brook, N. J.

KAY

Color Bar—Dot—
Horizontal and Vertical
Sync Generator

Tl
b

with vertical synchronization so that only a single connection
is required to the RF antenna or video amplifier. No con-
nections are required to receiver sync circuits.

1.
2.
3.

4.
)

Chromadot

he CHROMADOT is a com-
ined color bar dot generator

SPECIFICATIONS

Ten color bars progressive every 30°.

Reference color burst. Constant color across each bar.

Single dot per line in uniform pattern for checking con-

vergence.

Varying luminance signal, plus 60 cycle vertical sync

pulse for checking chroma circuits.

. Positive and negative horizontal and vertical sync pro-
vided for stationary patterns without internal connec-
tion to receiver.

Video: 0.6 volts peak to peak. 10 volts into 5000 ohms.

. RF: 0.2 volts into 75 ohms or 300 ohms on any specified

channel.

. Sound carrier provided for tuning the receiver.
Price: $395.00, e

f.o.b. factory.

Want more information? Use post card on last page.
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Above — Completely automatic 44 station, 75 tootlong DYNASERT
with printed wiring board loader. A similar United unit has been
placed in operation by a large producer of TV receivers. Right —
Individual inserting machines are the efficient way to insert com-
ponents where volume of preduction does not justify the fully
automatic equipment.

New United Component Inserting Machines
Now in Commercial Operation

"Dynasert” System Most Flexible
for Automatic Insertion of
Electronic Components

NEW, VERSATILE DYNASERT CONVEYOR, operated
automatically, produces 9600 assemblies of electronic com-

ponents per day. It is completely flexible. It will insert differ-

ent components in any sequence and can handle a wide variety

Accuracy of board location and minimum changeover
time are primary advantages of United's pallet system.
Multiple sets of dowel pins can be provided so that a.
single pallet handles a wide range of printed wiring

of printed circuits. Each station can be easily and quickly

board sizes and shapes.

adjusted or can be readily relocated on the conveyor. Any

number of stations may be added.

THE SINGLE STATION UNIT, operated semi-automatic-
ally, is a valuable assembly tool, increasing production, ac-
curacy and uniformity over hand assembly while reducing
operator fatigue. These advantages of DYNASERT bring new

efficiencies to both small and large assembly operations. Get

T . &  full details on DYNASERT — write Industrial Sales Division,
Full reels of components which may be lead-taped as

shown or body-taped are quickly slipped in plate and : : 9

spliced while United’'s conveyor assembler is running. Unlted ShOC Machlnery Corporatlon, BOStOI], Mass.

Each real holds about % day’s supply.
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Brown 2-phase
¢ D, reversible motors
give positive positioning,

high torque

- =l ...in servomechanisms,

i : computers, null circuits

. ENG o THIS line of low inertia 2-phase motors provides high

torque at low speeds. Ideal for numerous remote posi-
tioning applications, their performance has been proved
by years of use as balancing motors in Brown ElectroniK
instruments. They are self lubricating, and are totally
enclosed . . . including the reduction gear train. They
operate at ambients from 20 to 175 F.

A wide range of shaft speeds is available, including a new
model with no-load speed of 1620 rpm. Rotor speed
for all models is 1620 rpm. Power input is 115 volts, 60
cycles. 25 cycle models are also available. Line field
takes 11 watts, amplifier field 2.5 watts. Motor load im-
pedance averages 12,000 ohms. Dimensions are shown
in the diagram.

For special applications, many variations in pinion,
: shaft, leads and materials can be supplied. Prompt
o6 delivery available on either standard or special models.

|k [ Order Now!

Prices from $40.50

e?° et {even more favorable depending on quantity) New
! v
“p\ \‘O‘ o‘o‘s &9
“o"‘.‘o ov® i wé{ﬁ:”\‘ezfe No-load speed—rpm 27 54 | 162 | 333 1620
o™ CANE U 5400 ) i ——_—
vo"‘“ "“c‘“ . 9‘3“\: ¢ ‘g\,e e cﬁ;“‘\a Rated torque—in. oz. 30 | 15 5 4 5
s e G 0P o N e -1 y 1
éio‘ﬁi,c\f“"ggoc:\o“‘ezw‘tgee“’go— Max torque—in. oz. l 85 | 43 19 n 9l
S 207 o, 307 0® - .0°
\30{956_%%0{;?&60;;\0“\9’;‘3‘\?‘ 2% rpm for max power ,l 15 I 3 92 | 190 | 500
97332 o9 0 e B an? o0
252 3095 0 &) 0% en® o ¥ a
O 000 PG 6
‘02‘,{0: «“‘ee“&-_ o '3?10 e MinNEaPOLIS-HONEYWELL REGuLaTOR Co., Industrial
2ot o2 ‘,eeé‘ «® Division, 4428 Wayne Avenue, Philadelphia 44, Pa.

- Honeywell

BROWNINSTRUMENTS
Fusts v Conitinls-
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%&/mm Ssgécal Egusoment e
..TEIE WORLDS
PERMANENT MAG

all shapes.. all sizes..
all grades..

CAST ALNICO . . SINTERED ALNICO
. . HYFLUX ALNICO V HE

. » INDOX CERAMIC MAGNETS
. . CUNIFE . . AND OTHER
SPECIAL MAGNET MATERIALS

FREE TECHNICAL HELPS:

If you are interested in obtaining magnets for your experimental
work, write for Catalogs 11-A-9 or 12-A-9 which list a wide range
of stock magnets available for immediate shipment. Catalog 11-A-9
covers cast permanent magnets . . . Catalog 12-A-9 covers sintered
permanent magnets.

Also available without charge is a subscription to the publication,
“Applied Magnetics.”” You should receive this publication if you're
interested in or responsible for the design or development of prod-
ucts using permanent magnets.

Please send requests on your company letterhead

Want more information? Use post card on last page.



com

Wide Range: From Valparaiso, Indiana, comes the
widest range of permanent magnets in the world . .
from tiny “U” shaped 1/10 oz. sintered Alnico
permancent magnets 1o massive cast magnets weigh-
ing 1,000 pounds, and more! Many standard sizes
and shapes arc available from stock . . and quickly
.. in 24 hours!

Largest Engineering Staff: For your special perma-
nent magnet applications, [ndiana offers the World's
largest engincering stall' devoted solely (o the design
and application of permancnt magnets. This stalt,
backed by the World's larges( and most complete
magnetic rescarch and production facilities, is avail-
able 1o consult with your own design cngineering

PILETE LINE OF

*ggﬁ{e/ Vg7 diy

' Largest Manufacturer

of Permamnent Magnets

stall. Because Indiana makes a// kinds of perma-
nent magnets, you can be sure that only the magnet
best suited to your product’s requirements will be
recommended.

Magnetic Specialists: Indiana Steel Products Co.
has concentrated on manufacturing magnetic mate-
rials for almost half a century. All facilities, atten-
tion, and effort are channeled to magnetic materials
.. and eonly to magnetic materials.

Trained Sales Engineers: Indiana Permanent Mag-
net salesmen are trained engineers. Frequently
they are in a position to give your technical men
on-the-spot suggestions. Morc often than not, they
have already encountered problems similar to yours.

THE INDIANA STEEL PRODUCTS COMPANY

VALPARAISO, INDIANA

World’s Largest Manufacturer of Permanent Magnets

Waunt more information? Use post card on last pauge.

INDIANA

MAGNETS

PERMANENT
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B-H Vinyl-Sil 8000

Fiberglas Sleeving

A “BAKER'S DOZEN" IN ELECTRICAL INSULATION

BH Vinyl-Sil 8000 7s new, but behind it is 30 years’
experience in the development and manufacture of
high-dependability, electrical sleevings that set new
standards of insulation performance. BH Vinyl-Sil
8000 Fiberglas Sleeving for instance, offers 8,000 volts
minimum short-time dielectric breakdown . . . 3,000
volts beyond the NEMA and ASTM requirements for
Grade B-A-1.

That's one big advantage of designing with this new
sleeving that combines stabilized organic resins with
those of the silicone group. Here are others . . . high
resistance to heat-aging, flow, oils and chemicals, abra-
sion and cut-thru . . . —50°F. low temperature flex-
ibility and #0 capillary attraction to water.

BH quality is no accident. Laboratory and field checks
are used as a constant control measure. There’s a con-
tinuing search for new and better materials aimed

toward product improvement without increase in cost.
The result — maximum protection for your products.

Data sheets and samples of BH Vinyl-Sil 8000 — and
others in the dependable BH family of tubings and
sleevings for electrical insulation — are yours for the
asking. Tell us your insulation problem and we'll send
test samples to answer your need —insulation-wise

and cost-wise.

BENTLEY, HARRIS MANUFACTURING Co.
1309 Barclay Street
CONSHOHOCKEN, PENNSYLVANIA
Telephone: Conshohocken 6-0634

«BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley,
Harris process (U.S. Pat. Nos. 2393530; 2647296 and 2647288).
“Fiberglas’ is Reg. TM of Owens-Corning Fiberglas Corp.
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WORLD’S LARGEST STOCK

RESISTORS

Fixed and '‘Dividohm"
adjustable wire-wound
types, 10 to 200 watts.
Also composition type.

RHEOSTATS

Ten stock sizes— 25 to
1000 watts. All ceramic
and metal.

What resistance componznts do you need in a hurry?
From a factory stock of several million resistors, rheostats,
and tap switches . . . in 1,859 types, sizes, and values . . .
Ohmite can make fast delivery in reasonable quantities 1o
meel your immediaie requirements.

Furthermore, by tailoring your specifications to these stock TAP SWITCHES
items, you can always get speedy delivery that will help Rora}y e, Elve s
you keep experimental and pilot production operations on from 10 to 100 amp,
a smooth-running schedule. with from 2 to 12 taps.

To assist engimeers and purchasing agents in making
their selection from this huge stock, Ohmite Stock Catalog
No. 24 contains complete, up-to-date information on all - e
Ohmite stock items. Resistance values, ratings, specifications,
and other helpful information are included. | Sk Gty 70 P4

NEED RELAYS? Ohmite Amrecon SEND

. . FO
Relays are available in 61 stock types. srgcx
Write for Bulletin R-26. CATALOG
NO. 24

MANUFACTURING C€O.

3610 Howard St., Skokie, lll. (Suburb of Chicago)

Al
D r925-r955
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NEWEST METHOD
OF SEALING AGAINST MOISTURE

POTTING of Cannon Connectors

. Positive sealing against moisture, dirt,

and other foreign matter.

Weight saving because of elimination
of end bell and cable clamp.

Space saving due to shorter overall
length.

Prevention of wire fatigue under ex-
treme vibration.

Improved dielectric characteristics.

Typical completed
potted connector

Individual wires
and elements are
thoroughly sealed

CANNON offers these
Connectors for Potting

CAO6BS Plug « Plastic Inserts
125 to 48 Sizes

CAOG6BR Plug « Plastic Inserts
12S to 48 Sizes

CAOGES Plug . Resilient Inserts
8S to 36 Sizes

CAOGER Plug « Resilient Inserts
8S to 36 Sizes

CA3106BS Plug * Plastic Inserts
125 to 48 Sizes*

CA3106BR Plug * Plastic Inserts
125 to 48 Sizes*

CA3106ES Plug ¢ Resilient Inserts
8S to 36 Sizes*

CA3106ER Plug * Resilient Inserts
8S to 36 Sizes*

*less grounding means

Receptacles also available for

potting.
Plugs and receptacles available

with either pin or socket

assemblies.

Please Note: Many other connectors may be
potted by devising proper potting techniques.

CANNON Potting Molds
. —— ]

e m w
L
1

Aluminum end bell

Nylon potting cup

ELECTRONICS — September, 1955

How It’s Done...

Potting is a newly developed
method of obtaining complete
protection, covering, and sealing
around the solder cups and wires
at the rear of electric connectors
by means of a sealing compound
applied at the time the connectors
are wired into their assemblies,
The terminal area enclosed by the
plug or receptacle end bell is
filled or potted with a free flowing
high solids synthetic rubber com-
pound. This cures at room tem-
perature to form a firm, resilient,
moisture and vibration resistant
rubber seal.

Clean the Connector...

The connector should be free of
grease, oil and wax in order to in-
sure good adhesion. Do not expose
insulating materials to the clean-
ing solvent beyond the time nec-
essary for adequate cleaning. See
the new Cannon Manual on Pot-
ting for complete information.

Mixing the Compound...

Compounds are usually fur-
nished as a basic sealant com-
pound and an accelerator. Mixing

must be done carefully, either by

hand or with power equipment.

This subject is covered fully in

new Cannon Manual on Potting.

Applying the Sealant...

Application of the sealant can
be made with a small paddle-

shaped tool, spatula, putty knife

Want more information? Use post card on last page.

or a flow gun. However, the flow
gun is the preferred method
where larger quantities of the
plugs are to be sealed. Methods
are discussed fully in the new
Cannon Manual on Potting.

Potting Machines...

Large quantity runs can be
handled economically by potting
machines. Typical equipment of
this nature is illustrated here.

Potting
machine

‘ in use

Potting
by hand

Curing Time...

Curing time and the methods
used are very important. The
length of time that it takes for
the sealant to harden and cure
varies with the material used.
Generally, the length of cure time
depends upon the work life of the
compound. A longer work life in-
creases and short work life de-
creases the cure period. See the
new Cannon Potting Manual for
complete details.

MIL-S-8516 (Aer) is basic specifi-
cation on sealing compounds for elec-
tric connectors and electric systems.
BuAer Bulletin Aer-EL-35 covers

electric connector sealing to prevent
contamination, improve reliability.

Cannon’s engineering ex-
perience is availahle to
you on your potting proh-
lems. Write TODAY for
assistance and for new 12
page, 2-color, Potting Man-/ |
ual No. PM-1, /

YEAR
\J_’lﬁ“”

CANNON ELECTRIC CO., 3209 Humboldt St., Los
Angeles 31, California. Factories in Los Angeles; East
Haven; Toronto, Canada; London, England; Melbourne,
Australia. Manufacturing licensees in Paris, France;
Tokyo, Japan. Representatives in all principal cities.

Please mention this
magazine or Dept, 120

33



These or similar problems puzzling you?

o High spefzd inspection e Continuously rccording
= and cl.as._szﬁcatzon Tat'e of temperature change
of resistive elements in jet engine test stands %_‘

i

e Precision control of minute | ® K.M.S. regulation of a-c

potentials and currents oscillators and generators 'e,'.'_'o

I

g) o High speed inspection o Multiplication of two i
of ferromagnetic materials a-c or d-c signals to provide 3

==

a precision product

e Production testing of
cathode ray tube brightness | ® Precision low power factor

measurements for

® Recording extremely low production inspection

temperature differentials. of transformers and motors

R

|
: Practical solutions to the above, and many other
problems of low-level measurement and control
| have been supplied by the WESTON Inductronic
| System . . . an entirely different method of d-c
| amplification. Utilizing the deflection of a perma-
| nent magnet moving coil system, it converts ex-
tremely low-level d-c to a proportionate a-c signal
| and amplifies it to a usable degree . . . then recon-
| verts to a d-c level. The system operates at a fre-
| quency of 200 KC, and provides a high order of
sensitivity, accuracy and speed. And because of
I circuit simplicity, the system is stable and virtually
| maintenance free. To learn how you can apply
| the Inductronic System in research or production,
| call your nearest Weston representative, or write
| direct for bulletin B-36-B.
I

Model 1475 Multi-Range Inductronic D-C  Amplifier
provides amplification of a complete span of direct cur-
rent and voltage ranges of either polarity with no sacrifice
in fundaomental accuracy or speed. Has seven current
ranges, from 10 to 1,000 microamperes — and ten voltage
ranges, from 1 to 1,000 millivolts. All ranges immediately
available by the turning of a swilch; and an additional
sevente=n ranges become available by a knob adjustment
which changes the instrument from zero left to zero center.
Accuracy 1%. Accessories such as recorders and addi-
tional indicators can be inserted in the output to a total
of 5,000 ohms without affecting accuracy or calibration.

W E STON Hhdlsuméiids

WESTON ELECTRICAL INSTRUMENT CORPORATION, 614 Frelinghuysen Avenue, Newark 5, New Jersey
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Multi-channel --

telegraph Al or
telephone A3.

<O
*Q . ana
& High stability (.003%) under
3 normal operating
L\
‘«* e} ED conditions.
Components
conservatively
rated. Completely

tropicalized.

Model 446 transmitter operates on 4 Here’s the ideal general-purpose high-

crystal-controlled frequencies (plus oy
2 closely spaced frequencies) in the frequency transmitter! Model 446...

band 2.5-24.0 Mcs (1.6-2.5 Mcs  4-channel, 6-frequency, medium power,
available). Operates on one fre-

quency at a time; channeling time high stability. Suitable for point-to-
2 seconds. Carrier power 350 waltts, = : ..
Al or A3. Stability .003%. Operates point or ground-to-air communication.
in ambient —35°to 45°C. Nominal

220volt,50/60 cycle supply.Conser- Can be remotely located from
vatively rated, sturdily constructed. operating position. Co-axial fitting to
Complete technical data on request.

accept frequency shift signals.

COM

3090 DOUGLAS ROAD
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ANNOUNCING

Ever 3o small, and light for its power capabilities,
our new type 589 electron tube will help immeasur-
ably in concluding many electronic design problems,
especially for aircraft and missile environment.

This new external anode tube weighs cnly a little
over # of an ounce, is less than 2 inches long, yet
is rated as a clipper diode for 10,000 volts epx, and
for peak plate current of 8 amperes.

R BUSINESS

NITRD wvre ses

CLIPPER-DIODE RECTIFIER

For oil emersed rectifier operation rated epx is
16,000 volts and average plate current rating is
65 mAdec.

£ For convection cooled rectifier operation rated

€px is 16,000 volts and ave-age plate current rating

1s' 30 mAdec.
Shock rating is 300 g.

MECHANICAL DATA

Nominal Overall Dimension

Length (Less lead).

Lecd Length

Dicmeter __
Anode Dimensions:

Length (for contact).........

Diameter
Bulb . -
Mounting and Anode Conto
Filoment Terminals

UNITED

1.9 inches
1.5 inches
.9 inches

.8 inches

.6 inches

Per illustrations
..Per illustrations
...Per illustratians

ELECTRONICS — September, 1955

Type of Cooling.

Net Weight .

Shock Rating ...
Vibration Rating ot 500 cps.

ELECTRICAL DATA
General:
Heater Voltage
Heater Current .
Cathode Cou!ed Umpotenhcl
Maximum Rechf‘er Rchngs (qumd Cooled):

Peak Inverse Valtage. ... eiommsrrminene16.0 kv,

ELECTRONICS,

Want more information? Use post card on last page.

-..250 ma.
RS ..65 mAdc.
Maximum Coolant Temperolure Ronge

—65°Cto +165°C

Maximum Rectifier Ronngs {Rodiation Cooled):

Peak Inverse Voltage.... —
Peak Plate Current.
Average Plate Curren

Maoximum Clipper Diode Rahng: (l-quld Cooled)
Peak Inverse Valtage.. ... - .
Peak Current _ AP
Average Plate Current ...

Peak Plate Current.

16.0 kv.
120 mga.
30 mo.

10.0 kv.
e 8 @
S——1 Y N




TAILOR-MADE

...at "store-bought’” prices/

OVER NINETY PERCENT of rhe GLOBAR®
Resistors available today have been engineered
in the correct sizes, shapes, resistance values—and
characteristics—rto solve specific circuit problems
completely and economically...including yours!
Why shop around for “'stock’ items when GLOBAR®
Resistors cost no more? Let us convince you.

Always Specity

GLOBAR

Ceramie Resistors

GLOBAR DIVISION . The Carborundum Company e Niagara Falls, New York
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POLARAD

» X
Oven gepiantt

REPRESENTATIVES:

ELECTRONICS — September, 1955

INE OF

ITICROWAVE TEST ANTENNAS

Covering 1,000 to 26,600 mc. Rugged, portable units built espe-
cially for field intensity measurements, antenna pattern recording,
leakage measurements and other communications use. Supplied
complete with tripod mount, adjustable pan head, and convenient
carrying case.

Each of these Polarad test antennas is highly directional with
excellent front to back ratio, and is supplied with flexible wave-
guide or coax couplings.

BROADBAND MICROWAVE
COMPONENTS

BROADBAND-PASS FILTERS

Covering 650 to 13,000 mc. These Polarad Broadband-Pass filters
are the first of their kind commerciatly available. They feature
sharp skirt selectivity and low pass band insertion using standard
50 ohm co-axial connections. Curves showing typical bandpass
characteristics are available on request.

MICROWAVE WAVEMETERS

Covering 500 to 4000 mc. Precision, adjustable, cavity-type meters
designed for measuring frequency with 2= 0.2% accuracy over the
range 500 to 4000 mc. Each meter in the series has a 2:1 fre-
quency range. Specific frequency metering is accomplished by
adjustment of micrometer head until a dip of at least 20% in
output occurs when input or output impedance is nominal 50 ohms.
Micrometer head readings are easily converted to frequency by
using calibration chart furnished with each instrument. Utilizes
Type "'N"" coax connectors.

MICROWAVE ATTENUATOR—Model SIJ

Covering 4,000 to 12,400 mc. A continuously variable, stub-tuned,
mutual inductance attenuator (waveguide beyond cut-off) designed
for external use in making microwave measurements with spec-
trum analyzers, signal sources, receivers and for power measure-
ments. The Model SIJ can be used as a standard calibrated attenu-
ator; for circuit protection; or for monitoring and measuring. It
will insure RF circuit isolation. It may be used to convert signal
source or laboratory oscillator into a signal generator.

AVAILABLE ON EQUIPMENT LEASE PLAN

FIELD MAINTENANCE SERVICE AVAILABLE
THROUGHOUT THE COUNTRY

- Albugquerque - Atlanta -
Newton - Philadelphia - San Francisco - Syracuse -

ELECTRONICS CORPORATION

43-20 34th STRECT =« LONG ISLAND CITY 1, N. Y.

Baltimore - Bayonne - Bridgeport - Buffalo -

Want more information? Use post card on last page.

Chicago -

MODEL No. FREQUENCY RANGE MAX. VSWR
A-L 1,000 to 2,300 mc 3:1
A-S 2,150 to 4,600 m¢ 2:5
A-R 4,450 to 8,000 m¢ 2:5
A-X 7,850 to 12,400 m¢ 2:7
A-KU 12,400 to 18,000 m¢ 1.5:1
AK 18,000 to 26,000 m¢ 1.5:1

MODEL No. FREGUENCY RANGE
F 650 650 — 1,300 mc
F 1100 1,100 — 2,200 m¢
F 1800 1,800 — 3,600 me
F 3500 3,500 — 7,400 m¢
F 6100 6,100 — 13,000 me

MODEL FREQUENCY RANGE
FR 500 — 1,000 m¢
FL 1,000 — 2,000 m¢
[ 2,000 — 4,000 m¢

SPECIFICATIONS:

Frequency Range: 4 to 12.4 km¢

Impedance: 58 ohms

Attenuation Range: 130 db

Minimum Insertion
Loss:

Dayton -« Fort Worth -
Washington, D. C. - Westbury « Winston-Saléem - Canada, Arnprior, Toronto—Export: Rockeé International Corporation

Approximately 10 db
depending on frequency.

Los Angeles - New York
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Creative Approach to Better Wiring®
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A-MP’s new Miniature Taper Pins, shown here actual size,
provide the same uniformly reliable wire connections for
your miniature components, as the larger, widely used and
accepted A-MP Taper Pins. Miniature Taper Pins are
applied to wire with A-MP Automatic Machines at speeds
up to 4000 per hour. They are then inserted into compo-
nents quickly and easily with A-MP CERTI-LOK Insertion
Tools. Miniature Taper Pins are available for wire sizes
#26 to #20.

AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa.
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada

ELECTRONICS — September, 1955

Want more information? Use post card on last page.
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Into the construction of this coil form
goes C.T.C.s rigid quality control to
highest production standards.

The result is another C.T.C. first — a
miniaturized coil form (/4¢” diameter
by %” high when mounted) that is
shock-resistant and exceptionally
rugged — shielded against radiation,
electrically, and therefore ideal for
“close quarter’’ use in I.F. strips and
numerous designs where adjacent
mounting is necessary.

C.T.C.’s policy of continuous step-
by-step quality control in the manufac-
ture of every component means guar-
anteed performance. Already certified
materials are doubly checked before
manufacture.

Whatever your component need —
let C.T.C. solve your problem — with
either custom or standard designs of
quality-controlled, guaranteed compo-
nents — including insulated terminals,
coil forms, coils, swagers, terminal
boards, diode clips, capacitors and a
wide variety of hardware items.

Put your component problem up to

42

C.T.C. now. For samples, specifications
and prices — write today to Sales Engi-
neering Dept., Cambridge Thermionic
Corporation, 437 Concord Ave., Cam-
bridge, Mass. On West Coast, contact
E. V. Roberts, 5068 West Washington
Blvd., Los Angeles 16 or 988 Market St.,
San Francisco, California.

Coil Form Data: C.T.C.’s LS-9 coil form has a brass
shell enclosing a powdered-iron cup-core, tuning
slug, phenolic coil form and silicone fibreglas
terminal board. Three terminal boards are avail-
able with choice of two, three or four terminal lay-
out. Forms, unassembled, may be had without
windings . . . or wound and assembled to your
specifications.

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components,
custom or standard

Want more information? Use post card on last page.

Capacitor: New CST-50 variable ceramic capacitor
surpasses range cf capacitors many times its size.
Stands only %" high when mounted, is less than
%" in diameter and has an 8-32 thread mounting
stud. A tunable element of unusual design prac-
tically eliminates losses due to air dielectric giving
large minimum {0 maximum capacity range (1.5
to 12MMFD).

September, 1955 — ELECTRONICS
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PROPERTY AND APPLICATION DATA ON THESE

VERSATILE ENGINEERING MATERIALS: “ZYTEL,”

“ALATHON," “TEFLON,” “LUCITE.”

\EWS

1955

NO. 4

Miniaturized Components Utilize Unique
Insulating Properties of TEFLON®

The paper clip indicates the small size of these
coils. The insulation of “Teflon” is one im-
portant reason why they can be miniaturized.

o x.st-i‘@%u. L B2 TR SR W RN

Here are shown (top) a striped, wrapped lead
wire and (bottom) two samples of miniaturized
flexible sleevings—all insulated with “Teflon.”

a S MW

Working temperature range of Du Pont “Teflon”: —450°F. to +500°F.

Miniaturization of electronic compo-
nents is possible with a unique engi-
neering material: Du Pont “Teflon”
tetrafluoroethylene resin.

“Teflon” has a low loss factor, low
dielectric constant, and high volume
resistivity. It is nonflammable, and un-
affected by moisture. “Teflon™ is the
only insulating material available to-
day that is inert to every commercially
used solvent and chemical, excepting
only molten alkali metals and fluorine
at high temperatures and pressures.

Use of “Teflon™ helps cut produc-
tion costs, too. In soldering opera-
tions, the iron will not burn or melt
insulation of “Teflon.” This important
factcan save time, labor, and materials.

The three photographs on this page
show some current uses for insulation
of “Teflon.” The wire is manufactured
by Hitemp Wires, Inc., Mineola, New
York. Other typical applications by
Hitemp which utilize Du Pont *“Teflon”
are listed below.

The six products listed, insulated
with “Teflon” and used in a wide
variety of applications, illustrate the
application of this material in current
electronic designs:

NEED MORE |

MAGNET WIRE. Such wire, coated with
“Teflon,” is widely used on high-temper-
ature components for aircraft and guided
missiles: transformers, relays and vari-
ous types of motors.

HOOKUP WIRE AND LEAD WIRE. Insu-
lation of “Teflon” on hookup and lead
wire proves advantageous on transform-
ers, motors, and harness assemblies for
high-temperature applications. The
chemical resistance of “Teflon” is par-
ticularly valuable in gyros and other her-
metically sealed components.

COAXIAL CABLE. Used as the dielectric
medium of coaxial cable, “Teflon” per-
mits the design of miniature construc-
tions which are the equivalent of coaxial
cables using much thicker insulation of
other materials.

TUBING. Insulation of “Teflon” provides
cxcellent protection for tubing used as
bus wire and jumpers.

RESISTANCE WIRE. Insulation of “Teflon”
on small resistance wire facilitates minia-
turization of heating equipment.

FIBER-GLASS PRODUCTS. Insulation of
“Teflon” is being applied currently to
such fiber-glass products as lacing, tape
and sewing thread. “Teflon” provides ex-
cellent temperature resistance, and with-
stands cutting action of glass fibers.

E.l.duPontde Nemours & Co. (Inc.), Polychemicals Department
Room 229. Du Pont Building, Wilmington 98, Delaware

fn Canada: Du Pont Company of Canada Limited,

These small capacitors use “Tellon” as the
dielectric. Their degree of miniaturization is
shown by comparison with end of lead pencil.

INFORMATION?

CLIP THE COUPON . . .
If you would like further
information about the
properties and uses of
“Teflon' as an electronic
design material, fill out
and mail the coupon.

Py S S —

P. 0. Box 660, Montreal, Quebec

Picase send me more information on the Du Pont eng'neering
materials checked: [| “Teflon”* tetrafluoroethylene resin;
“Alathon™# polyethylene resin; “‘Zvtel”* nylon resin;
[] “Lucite”* acrylic resin. T am interested in cvaluating these

materials for T — S _ -

NAME_____
POSITION -
COMPANY S
STREET -
cITy

TYPE OF BUSINESS. - e

* “Teflon,” ""Alathon,” ""Zytel” and "'Lucite’” are registered trade-
marks of E. 1. du Pont de Nemours & Co. (Inc.)

IATE.
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enamel wire
exacting coil designs!

New processes and controls
assure uniform quality:

I Uniform over-all size —for uniform windings.

Uniform softness with high tensile strength
for tighter windings, reduced breakage.

Uniform spooling, larger packages for lower-
cost windings.

Uniform property balance for good flexibility,
solvent resistance and dielectric strength.

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

ELECTRONICS — September, 1955 Want more information? Use post card on last page. 45



Here’s how Atlas helps you develop new
assemblies and components for radar and
sonar systems, computers, and other elec-
tro mechanical devices.

You bring your designs to us. Atlas
experienced production and methods en-
gineers layout the job using new cost-
cutting methods, improved processing
techniques. Atlas toolmakers build dies
and fixtures to implement these plans.
Atlas skilled mechanics and assemblers
produce prototypes to your exact speci-

" Fiort @W Bowed .

PRODUCTION

ENGINEERING ®

ATLAS

OF ELECTRO-MECHANICAL ASSEMBLIES ..~
EROM “PILOT STAGE” TO PRODUCTION EFFICIENCY

fications. Atlas metallurgical and elec-
tronic technicians test your product. Your
next step is when your plant or Atlas
takes over for volume production.

Atlas furnishes the practical engineering
step between idea and production line.
We’ve been “‘precision-eering” on a con-
tract basis for many years. May we work
with you? Write for bocklet “Precision-
eering Electro Mechanical Equipment.”
ATLAS Precision Products Co., Phila. 24,
Pa. (Division of Prudential Industries).

Frecrsion Froducrs

Want more information? Use post card on last page.
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3 Waldes Truarc Rings simplify assembly, eliminate parts,
bring big over-all savings to new design low-cost camera

Key Shaft

Parts originally designed for self-
locking Truarc ring (series 5105).
Some cameras in the past had
brass cup staked to the body. At
times staking operation cracked
the plastic, resulting in loss of ex-

Portrait and Filter Lens
Knob Assemblies
Old way: Knob with plastic shaft used washer

and heat forming operation that flattened the
plastic pin and locked the pivot in position.

e
9

{

Truarc way: Molded plastic knob with pin is
easily and quickly held by a Truarc self-locking
ring (series 5105). No groove is necessary. Washer
is eliminated and it is possible to remove ring

pensive part.

Winding Knob

Old way: With screw and washer design, it was
necessary to disassemble entire camera to remove
screw which secured winding knob. Self-topping
screw sometimes failed to secure knob, produced
excessive end play.

if necessary without damage to knob.

Flash-Gun Case Assembly

. Old way: In the original design a sleeve was
wrapped around neck of screw and pressed into
hole of plastic cover. Close working areas made
assembly difficult and required extra operation
to lock ring into place.

Rear Lens

Truarc way: Truarc “E” ring (series 5133) allows
remcval of winding knob without major disas-
sembly of camera, reducing repair time. Use of
stacked rings and Truarc applicator saved $10.40
per M on labor. Material saving: $2.29 per M.

Parts originally designed for
self-locking Truarc ring (series
5005) Some cameras in the past
had glass element secured by heat
forming tabs from plastic body.
Loose or chipped elements re-
sulted in loss of both parts.

Truarc way: Series 5133 E-Ring snaps onto un-
threaded shonk of screw quickly, needs no special
groove. Labor saving $7.06/M.

Ansco, Binghamton, N. Y., uses the latest technical advances in
construction to produce an economicul, easy-to-use reflex camera.
5 Waldes Truarc Rings are used in this new design to save material
and labor costs, eliminate parts, simplify assembly and reduce rejects.

Whatever you make, there’s a Waldes Truarc Retaining Ring de-
signed to improve your product ... to save you material, machining
and labor costs. They're quick and easy to assemble and disas-
semble, and they do a better job of holding parts together. Truarc
rings are precision engineered and precision made, quality con-

trolled from raw material to finished ring.

36 functionally different types...as many as 97 different sizes
within a type...5 metal specifications and 14 different finishes.
Truarc rings are available from 90 stocking points throughout the
U. S. A. and Canada.

More than 30 engineering-minded factory representatives and 700
field men are available to you on call. Send us your blueprints
today. .. let our Truarc engineers help you solve design, assembly
and production problems. ..without obligation.

For precision internal grooving and undercutting . . .Waldes Truarc Grooving Tool!

(
RV

WALDES

RETAINING RINGS

WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are

Send for new catalog supplement

TRUARC

— et e — —— —— — T e e o = e e
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)

| |
i |

|

Name. k. o e |
| Title ... = |
i COMPAN Y it e, S T ) T o B :
1 ]

Business Address...... .. ...
City. .. .Zone. .. State ...

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.

ELECTRONICS — September, 1955
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CELESTIAL NAVYIGATION —Link Aviaticn's high-speed, high altitude celestial navigation trainer; only such trainer capakle of
simulating trans-Polar flight. Trains navigators in techniques of guiding planes by the stars.

L ] The controls on the world’s fastest submarine; the most
I 'a advanced airborne navigation system known to exist; other
similarly advanced military systems and equally advanced

industrial equipment and control systems are outstanding
examples of the work of the producing companies of Gen-
o n r° s eral Precision Equipment Corporation. More than a dozen
major industries are served by instrumentation and sys-
~ tems designed, developed and produced by GPE Com-
panies.
Ten of the companies in the GPE Group — notably
Askania, Kearfott, Librascope and Link Aviation—devote
substantial resources to the development and manufacture
of instruments, servos and controls. These are used in
equipment and systems developed by these companies



PROCESS CONTROL —Askania controls
regulate speed of the ten turbines which
develop compression to maintain gas suc-
tion pressure in Creole Petroleum Corpora-
tion's giant, pile-supported oil drilling
operation on Lake Maracaibo, Venezuela.

T B e et s .-
i, s —

SUBMARINE OPERATION - Controls developed and
produced by Askania Regulator Company are utilized to
govern operation of U. S. Navy's modern Guppy type
submarines.

® Manufacturing

—] |
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themselves, as well as in systems and equipment developed
and produced by other manufacturers ol advanced techno-
logical equipment.

All GPE Producing Companies work in the advanced
areas of highly specialized fields and are engaged in the
design. development, manufacture and sale of equipment
which is closely related irom a technical point of view. It
is all precision equipment; it derives from similar fields of
technical competence; it saves labor, increases productivity
or achieves results which cannot be achieved with even
limited use of on-the-spot manpower. The chart here shows
the specialized fields in which the key GPE Producing
Companies work.

In addition to specialization in its particular products

R e

MISSILE GUIDANCE One of the many guided missiles
equipped with Kearfott basic gyro reference systems, the B-61
Matador—U. S. Air Force's first successful ground-to-ground
tactical weapon.

eee Manufacturing, product development and research
@@ Manufacturing and product develo: meat D@ Pilot

and research

THE HERTNER

ing, product

PRECISION MECHANICS, OPTICAL DEVICES, CERAMICS

® 000 09 o oo ® 000 ELECTRICAL EQUIPMENT and COMPONENTS
o 00 . 90 000 ELECTRONICS
| HYDRAULIC LIQUIDS PROCESSING, HEAT EXCHANGE
I B - ~T TELEVISION
| ® Studio, Theatre, Educational. Business, Industnal
o INSTRUMENTS, SERVOS, CONTROLS
[ 1| .. [ 1 0] ® 000 Hydraulic, Pneumatic, Magnelic, Electron
o Y ) o 900 AIRCRAFT and MISSILE GUIDANCE, CONTROL, SIMULATION
000 060 AUTOMATIC COMPUTERS and COMPONENTS
® ® RADAR, MICROWAVE, ULTRASONICS
00 200 009 DO® MOTION PICTURE and AUDIO EQUIPMENT
i FY 000 NUCLEAR POWER COMPONENTS and CONTROLS
SYSTEMS ENGINEERING
[ 1 1] ceP Aeronautical, Naval, Industrial
g% £83' o 23F 33 | g2
28 Zzg % =88 g | g
T & & x | oF
=8| = 3 -g

and helds ol technical compeience. each of these companies
has at its command, as required. the facilities and special-
ized techniques of the other GI'IE Companies in their re-
spective fields. Interrelation of their resources is achieved
through GPE’s basic operating policy, GPE Coordinated
I'recision Technology. In all areas in which GPE Compa-
nies work. this coordination has been responsible for a wide
varietv of precision equipment of superior design and per-
formance, embodyving new, advanced principles.

A hrochure relative to the work of the GPI Companies
and GPE Coordinated Precision Technology is available.
Address vour request. or specific inquiries, 101 GENIFRAL
Precisron EouipnveNT CorporaTIiON — 92 Gold Street
New York 38, N, Y.
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This fastener

works

through thick and thin!

=

Spring-Lock—the easy-to-use removable fastener for mod-
ern designs— works whether panel thicknesses run over
or under specifications! Spring wire deflects automatically
to handle greater or lesser thicknesses. Spring-Lock’s de-
sign flexibility makes it more than a fastener: it can he
adapted as a shelf support, door strike, knob or any
similar panel-mounted device. Many standard shapes and

sizes of Simmons Spring-Locks are available from stock.

SIMMONS FASTENER CORPORATION
1750 North Broadway, Albany 1, New York

QUICK-LOCK
¢ SPRING-LOCK
IMMONS | wisc

LINK-LOCK

DUAL-LOCK

JUST OUT!
NEW 36-PAGE CATALOG WITH APPLICATIONS

SEND FOR IT|

1. Insert fastener. 2. Half-turn locks it in place.

With production costs on the uptrend, you can
figure on Spring-Lock as an assembly time
and money-saver, because:

@ Installation is BLIND

@ Installation is EASY: no special tools are
needed

@® Installation is QUICK : a half-turn locks it
in place

@ Installation is SECURE: the spring steel

locks the fastener, resists vibration

Send for details and samples, or write us about
your fastening problem.

50 Want more information? Use post card on last page. September, 1955 — ELECTRONICS



Our Mr. Smith supervises
Multi-Header design...

the most versatile glass-metal seal

Constant Multi-Header design development enables Hermetic
to offer a Vac-Tite* Compression Multi-Header to suit
every design and application requirement.

If requirements call for 4 to 28 solid or tubular terminal
Multi-Headers with O.D.’s that range from .375 to 1.125
diameters, Hermetic Headers of “all-glass” or ‘“‘individual-glass™
construction can be supplied. However, to meet the most
difficult specifications, Hermetic can provide Multi-Headers
as large as you specify with as many terminations as is required
in “individual-glass” construction and solid metal body.

Consult Hermetic for standard, as well as specially designed
headers, with or without mounting studs, that act as cover and seal.

Write for your new addition to “Encyclopedia Hermetica”
...a 16 page catalog containing the most diversified
selection of Multi-Headers ever offered.

*VAC-TITE is Hermetic’'s new vacuum-proof,
compression construction, glass-to-metal seal.

Hermetic Seal .

Products Company
31 South Sixth Street, Newark 7, New Jersey

California Associate: Glass-Solder Engineering, Pasadena

FIRST A ND . FOREMOST I N MINIATURIZATION

ELECTRONICS — September, 1955 Want more information? Use post card on last page. 51
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<" “MID-CENTURY’S .
“ ELECTRONIC MULTIPLIER °
LICKED OUR PROBLEMS...

. because it has special high speed features
for computing
center work!” .-

et oo,
- & '0.
o
**e0nnce?®

The MC-700 AM-FM Electronic Multiplier is ex-
tremely accurate and performs at very high speed,

These Specifications of the MC-700 provide
thus saving many hours monthly in all types of four quadrant multiplication:

computing center work. It consists of:

The input and output ranges are plus or minus 100
volts, with an input impedance of greater than one

e 6 identical A" units called MASTERS S megohm, and an output impedance equal to that of the
D-C Amplifier in the unit.
e 12 identical "B” units called SLAVES Ly The static accuracy is within 0.2 volts over full range.
. . The frequency response at full amplitude is flat to 400
e Each Master Um'. accepts two imputs, X P cycles, with less than one degree of phase shift at
and Y, and provides the product XY ol 100 cycles.
e With the addition of the Slave Units, the The noise is less than .05 volts RMS.

products XZ and XW are obtained. The drift does not exceed 0.2 volts over an 8 hr. period.

* MAIL THIS TODAY TO SAVE TIME TOMORROW!

MID-CENTURY INSTRUMATIC CORP.
611 Broadway, New York 12, N. Y.

I am interested in obtaining more information on
the following, without obligation

MC-700 Electronic Multiplier

MC-300 Six Channel Recorder

MC-400 Analogue Computer

MC-500 D-C Analogue Computer

MC-.600 Six Channel Electronic Function Generator

“precision is our business”

FIRM NAME MID-CENTURY
B T S e R e e ' INSTRUMATIC CORP.

o310 2N o | 1| NN 13 1 SO i 611 BROADWAY NEW YORK 12, N. Y.

goooo

0 e D v e
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if it's

METAL FABRICATION

your

FALSTROM MAN -,

has the answer!

Since 1870 Falstrom engineers have been serving
America’s industry.

For fabrication of large or small shapes to close
tolerances—in aluminum, sheet steel, stainless steel,
copper, orass and other alloys—complete design-
engineering—production service—modern facilities for
punching, shearing, bending, welding, finishing . . .

ask your Falstrom man—he'll have the answer.

Write for Bulletin 142 or send prints for quotation,
without obligation.

FALSTROM COMPANY 93 Falstrom Court, Passaic, N. J.
PRescott 7-0013 Since 1870 z

ELECTRONICS — seplEmber, 1955 Want more information? Use post card on last page. 53
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TUNG-SOL

"Sories §’rnn

TV TUBES
For Luxury-Set Performance

in the Low-Price Field

This complete line of 600 milliampere tubes, recently
augmented by eight new types, delivers the performance
requirements of present circuit designs as well as any
foreseeable new circuitry. Additional tube types are being
developed continually.
Rigid standards of quality control insure the same de-
pendable performance from these Tung-Sol Tubes as from
the prototypes . .

. Experienced Tung-Sol engineering 1s
ready to help you achleve smooth, efficient production . .

Reliable co-ordinated deliveries are meshed to meet the
exacting schedules of mass manufacturing . . And your
design plans are held in strict confidence

For additional information, write to Commercial Engi-

neering Department, Tung-Sol Electric Inc., Newark 4
New Jersey.

Sales Offices: Atlanta, Chicago, Columbus, Culver City,
Dallas, Denver, Detroit, Montreal (Canada), Newark
Seattle.

@ Tu “G-so l"‘“"°' TV TUBES

DIAL LAMPS
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TUNG-SOL “SERIES STRING” TV TUBES

2AF4 3BZ6 5U8 1284A
3ALS 3CB6 S5V6GT 120H7A
3AUG 3Gs6 6AU7 12BQéGT
3AVé 4BQ7A 6AUS 12BY7A
3BA6 4BZ7 6AX7 12GAS
3BCS 5AMS 6CG7 12L6GT
3BE6 5ANS 6S4A 12W6GT
3BF6 5AQS 65N7GTB 19AU4
3BN6 5BK7A 7AU7 25CD6GA
3BY6 578 12AXAGTA

Tung-Sol also produces aluminized picture tubes for series string sels

o

i)

A
/2

H{ 1/ /

“*Jv-

W
Miniature Sealed Beam Signal Radio And
Lamps Headlamps Flashers TV Tubes

Aluminized
Picture Tubes

n‘;

Special Purpose

Semiconductors
Tubes

Want more information? Use post card on last page
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Your line workers will appreciate the ease and
speed with which they can assemble AlSiMag
ceramics. Your pro-
duction planning
staff will be well :
pleased with the excellent quality as well as the
rapid delivery of these parts.

Physical dimensions
and tolerances are
checked at every key

stageof manufac-
ture by thoroughly trained Quality Control inspec-
tors to insure shipment of a superior product.

Four large, completely equipped plants assure
you of hundreds—or hundreds of thousands—
of AlSiMag precision
e made parts when
you want them.

. . " asIDIARY OF ESSEE . Naass. ®
You can confidently specify AlSiMag “C:JA [TANDOGA 5. T EN o anactor: Combridge N,
) . X cities (se our a ol , Texas -_ Iry "a . s'ﬂLows. o
ceramics—backed by over fifty Branch offices ir these € Oh(ioe'yD?”ﬁﬂ‘ide'l%'ﬁ@?'7'*’5&3 Canade: a'w..ngé:; \EL
1ali 2 CITE ‘g.lif- e sj'racuse N Y. 2 'u‘?a'Canada. L., ?Fnernaﬁonal

years of specialized experience Angeles o Francisco, Caltt. © o o g & fMg. Co

in the technical ceramics field.

satH YEAR OF €

& AMERIC

Division,

ERAMIC LEA

MINNESCTA M

\| other expor

DERSHIP

AN LAVA CORPORA"ON

MPANY
G AND MANUFA(JURING COM
ININ

park Avenue, NEW




AMERICAN AIRLINES / /7 REICHT

To be certain vital component parts

arrive on time, more and more electronics

manufacturers are now relying on American Airlines

Airfreight. With fast and frequent {lights to all

23 leading industrial states, American is better . .

able to provide rapid, direct one-carrier Wd a/z/ ‘
service and dependable on-time deliveries than

any other airline.

If you would like to see how American’s speed and m W
service can benefit your business, wire collect to:
American Airlines, Inc., Cargo Sales Division,

100 Park Avenue, New York 17, New York.
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the new Ampex
610 and 612 ¢

the best now hegins

at $344...and with this ©
new price comes a smart idea |
on complete tape equipment for %

the broadcast or recording studic &

Both have all the extraordinary quality and
reliability of the Ampex 600 Tape Recorder. They cost less
because they are reproducers only. They eliminate chance for
accidental erasure—hence are ideal for editing, copying, program
auditioning, sales demonstrations and broadcast playback. The
Ampex 610 plays half-track and full-track tapes. The 612 plays
these and two-track stereophonic as well.

NOW YOU CAN BUY THIS matching family of three
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FOR THE PRICE OF THE PROFESSIONAL CONSOLE RECORDER
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AMPEX 600 — The tape recor-
der that combines ultra fidelity,
timing accuracy, reliability and
portability. It has successfully
brought the Ampex Standard of
Excellence within reach of every
broadcast station. Prices are $498
chassis for rack mounting or $545
in portable case.

AMPEX

AMPEX 610 or 612 — The new
tape reproducers that have identi-
cal characteristics to the Ampex
600. Prices of the 610 (half-track
and full-track) are $344 chassis
only and 3$359.50 in portable case
or contemporary furniture cabinet.
Prices of the 612 (half-track, full-
track, and two-track stereophonic)
are $379.50 and $395 respectively
in same mountings as above.

For full specifications, write Dept. E-229:1
SIGNATURE CF PERFECTION IN SOUND
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AMPEX 620 — A companion
amplifier-speaker for either 600,
610 or 812 that matches them in
portability, appearance and qual-
ity. It provides compelling “live
sound” demonstrations for selling
station programs or spots (and
also can be a sensitive station
monitor). Prices are $149.50 ir
portable case. or $169.50 in con-
temporary furniture cabinet.

934 CHARTER STREET - REDWOOD CITY, CALIFORNIA

| CORPORATION J

Distribution in principal U.S. cities (listed in your classified
directory under “Recording Equipment”); distributed in Canada
by Canadian General Electric Company.



IS YOUR PROBLEM
TO SAVE SPACE?

400-CPS AIRPAX CHOPPER PLUGS
INTO 7-PIN MINIATURE SOCKET
IN THIS COMPACT D-C AMPLIFIER

This miniature 400-cps chopper stands about 13 inches above the
chassis, is about 34 inch in diameter, and can be locked in place in a

standard 7-pin tube socket with a tube shield.

Coil excitation of 20 milliamperes is readily obtained from 6.3-volt

heater transformer.

Contacts of this single-pole double-throw continuously operating switch
are rated for 1 milliampere at 100 volts maximum. On tests at no
current—most severe operating condition for life test—units have

operated within design limits for well over the rated 2,000-hours life.

Contact noise across 1 megohm has a peak amplitude of about 1.5

millivolts, an average value of 200 microvolts.

Designated as Airpax Type 300, this chopper provides reliable opera-
tion in unusually small space. Consider saving space by using this

Airpax Type 300 chopper in your miniature equipment.

For complete specifications write to

=) —

COMPANY

MIDDLE RIVER BALTIMORE 20, MD.
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Two new “tools”

help you pin point vibration

VIERATION METER
MostL We  SEN MO W05
THE MB MFG CO_ING,
LW HAVEN, =)
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MB Probe-type Pickup and Portable Meter
simplify reliable vibration detection and measurement

Here’s the pickup that really searches out
vibration. It combines the extreme sensitiv-
ity of electromagnetic operation with the
wide usefulness of a hand-held probing in-
strument.

With this new MB Type 115 Pickup, you
can explore large panels . . . bearings, hous-
ing, structural members, bodies large and
small. Since the light probe adds negligible
loading or weight to the vibrating object, it
translates any vibration into voltage with
great accuracy for measurement. It lets you
pin-point the trouble . . . determine quickly
any need for corrective design.

the

The improved Model M6 MB Vibration
Meter teams up with the pickup to give you
the facts on vibration. With it, you measure
the voltage generated in the pickup directly
. . . in useful terms of amplitude, velocity, or
acceleration of the vibratory motions.

You can connect as many as four MB Pick-
ups to this meter . . . a selector switch en-
abling you to read any one at a time. The
meter is portable, compact, ruggedized and
operates on standard AC.

To lick vibration, you've got to locate it
first. You’ll find this pair a big help for
that job. Write for more data.

manufacturing company, inc.

1060 State Street, New Haven 11, Conn.

HEADQUARTERS FOR PRODUCTS TO ISOLATE VYIBRATION...TO EXCITE IT...TO MEASURE IT

Want more information? Use post card on last page. 59



These hands can molid the future
of your product...

engineers achieve new standards

uU.sS. ubber
o

in precision moldings and extrusions

Here are the facts about “/U.S.” molded rubber ~ The makers of general appliances, air condition-

as a basic material: ing, farm equipment, petroleum equipment, trans-

) - ., ) portation equipment, plumbing fixtures, textile
1) Molded rubber, in the hands of “U.S.” engi-  machinery, products for public utilities, chemicals
neers, is molded to tolerances never before ob- and pharmaceuticals—to name just a few—are
tainable. using “U. S.” molded rubber to increase the per-

formance efficiency and saleability of their prod-
ucts. They have obtained advantages no other
material can provide.

3) “U.S.” molds rubber that has achieved new Learn more about what United States Rubber
Company can do with molded rubber for your
products. Get in touch with United States Rubber
4) “U.S.” compounds from natural and synthetic Company’s Molding and Extrusions Department
polymers. through address below.

2) “U.S.” molds compounds to meet extreme
flexing requirements.

standards in resistance to oil, water, cold, heat.

“U.S.” Research perfects it...“U.S.” Production builds it...U.S. Industry depends on it.

UNITED STATES RUBBER COMPANY
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y.

Hose « Beiting ¢ Expansion Joints » Rubber-to-metal Products  Oil Field Specialtles o Plastic Pipe and Fittings Grinding Wheels ¢« Packings ¢ Tapes
Molded and Extruded Rubber and Plastic Products « Protective Linlngs and Coatings  Conductive Rubber ¢ Adhesives ¢ Roll Coverings ¢ Mats and Matting
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new star

- Save! of the

with magnetic

Magnetic Focusing _ .
of Picture Tubes firmament !

... a typical
STACKPOLE
Ceramagnet use

Stackpole Ceramagnet rings
used as the “heart” of magnetic
picture tube focusing units in
television sets, spell these ad-
vantages:

®¢lower material
costs by comparison
with electrostatic fo-
cusing.(Material sav-
ings alone run from
50c to $1 in actual
instances.)

® Faster, easier, more accurate
factory focusing of sets.

CERAMIC MAGNETS
costs because of consistently
high quality of magnetic tubes.

® Superior, stable focusing

over entire face of large tubes. Ceramagnet, the unique new Stackpole ceramic magnet, mate-
® Magnetic focusing readily rial excels in high resistance, repelling, aging and other essen-
adapted to use of increased i L. .
second anode voltages. Less tial characteristics. Its cost—well below that of conventional
affected by voltage . a8 . g . hori
by i) magnetic materials—opens important new engineering hori-
® longer tube life. zons wherever positive, highly permanent attracting, repelling
® Easy service ad- or even "“cushioning” might be utilized.

justment when tube
replacement be-
comes necessary.

Ceramagnet units can be supplied in almost any desired

shapes or sizes. Send details of your application for recom-
Photo shows unique
magnetic focusing unit

mendation and samples.
made by Glaser-Steers
Corporatio