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» HOME, SWEET HOME . . . In
mid-March (p 121, April issue) we
left our Editor hanging over a hot
typewriter in Los Angeles and won-
dering about the weather ahead.

It was spring in Phoenix (ah!),
the temperature in Dallas was 85
one night and 43 the next (??) and,
back in New York, Mac arrived
just in time to enjoy (x&% #!) the
heaviest snowstorm of the entire
winter.

He tells us that even if he had
not planned to return east after a
month and nearly 7,000 miles in the
field it would have been necessary,
since most manufacturers were
packing their products and per-
sonal belongings and heading for
the IRE convention in the last week
anyway.

» NEXT ISSUE ... The engineers
who taught the electron tube to
think right after World War 1I
uncorked a two-headed djinni. Af-
ter we took a close look at digital
computers (Electronic Computers
for the Businessman, p 122, June
1955), the next step was to look
into the analog field.

While digital machines have tres-
passed into areas as diverse as in-
surance and retail merchandising,
the analog machine has stayed with
the engineer. Hence the title of the
article, ANALOG COMPUTERS FOR
THE ENGINEER, in next month’s is-
sue,
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Front and rear views of apparatus for conducting research on human frailty. We included the circuit so that there could be no
doubt of the positive action of the low-impedance shunt

» PSYCHO-ELECTRONICS . . .
A new field of research is suggested
in the following short paper re-
ceived from one who calls himself
Juan Carlos Mente-Borracho, PhD.
He says his assistant, who has bet-
ter English, calls it electro-psycho-
tics:

The human proclivity for per-
forming certain operations in an
almost compulsive manner regard-
less of printed or spoken instruc-
tions to the contrary is well known,
and is best evidenced by the border
of fingerprints to be found about
almost any WET PAINT sign.

To determine just how prevalent
this human failing actually is, var-
ious experimental devices have

been tested in west coast laborato-
ries, nameless by their own request.

Simplest, and most successful, of
these devices is the Little Gem Fuse
Blower. This consists of a small
aluminum box, shown in the photo-
graphs. On the top surface is a
neon bulb mounted in a grommet.
At top front is the name of the de-
vice applied as a decal. The plug,
switch and bulb shown in the dia-
gram are appropriately labelled.

In operation, the fuse blower is
found on an engineer’s desk when
he returns from the water cooler.
It is picked up by the recipient.

The apparatus is then plugged
into the nearest a-c outlet, the en-
gineer noting with approval that

the pilot lights immediately. He
then pushes the button.

A loud noise is heard from the
direction of the fuse box and the
lights in that engineering bay go
out. A snickering noise is heard
from middle distance, dull grum-
blings from the engineer, and all is
darkness in that vicinity until the
janitor puts in new fuses.

After a short interval, the first
recipient of the apparatus leaves
his office, taking the device with
him. When he returns, without the
device, he sits expectantly at his
desk until the lights in some other
engineering bay go out. Approxi-
mately 60 percent of the recipients
of this device act in this manner.
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wide-range electronic regula-
tion with the original Sorensen
frequency insensitive circuit in-
corporating the safety diode.
Regulation +0.1%.

MODEL MA1000S — For un-
attended installations requir-
ing extremely dependable
automatic line regulation.
This tubeless unit offers stable
long-life performance with
minimum maintenance. Regu-
lation £0.5% over wide fre-
quency range.

MODEL 10008

SORENSEN

ENGINEERS STANDARD MODELS
TO MEET SPECIAL REQUIREMENTS

to illustrate this flexibility, engineers can

now choose from five 1000VA regulators!

MODEL MA1000$

MODEL 1001

MODEL D1200SAN

Want 1000VA capacity in a low cost magnetic voltage
regulator with 0.5% regulation? Then choose the new
Sorensen MVR1000; compact, economical. Need
1000VA, but with 0.01% regulation? Then choose
Model 1001. For any requirement, any application,
there’s a Sorensen 1000VA unit engineered with you
in mind.

And the same thing is true for practically any specified
requirement in the field of regulated power — what-
ever you need, Sorensen makes it now or will make it
to do exactly the job you want done, within the limits
of your particular application. Sorensen offers you the

widest possible range of characteristics. For research
or industry, call on Sorensen — the world’s authority

on regulated power.

SEND FOR 1956 CONDENSED CATALOG
New and more complete — gives condensed specifica-
tions on a wide range of units for a variety of appli-
cations. Be sure you have all available information
when you specify — send for your copy today!

SORENSEN & COMPANY, 375 FAIRFIELD AVENUE,

4

Want more information? Use post card on last page.
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STAMFORD,

MODEL MVR1000

MODEL 1001 — Developed
from unique, dependable
Sorensen regulating circvit,
refined for uvltra-precise
+0.01% regulation.

MODEL D1200SAN —
+0.25% regulation for 400
cycle industrial and aircraft
requirements up. to 1200VA.

MODEL MVR1000 — New low
cost compact magnetic voltage
regulator for less exacting
applications. Fully automatic
+0.5% regulation with fast
response time.
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1950 1951 1952 19563 1954 1955 1956
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) Feb. ‘56 Jan. '56 Feb. '55 (Source: FCC) Mar. '56 Feb. ‘56 Mar. ‘55
Television sets, total 576,282 588,347 702,514 TV stations on air. .. .. 488 485 451
With UHF . . 78,956 82,107 101,217 TV stations CPs—not on air 109 106 122
Color sets .......... nr nr nr TV stations — new requests 24 22 20
Radio sets, total .. 1,093,506 1,078,624 1,089,724 A-M stations on air. ... 2,858 2,841 2,703
With F-M 2,660 nr 17,751 A-M stations CPs—not on air 115 123 103
Auto sets ... ... 437,611 519,648 597,742 A-M stations —new requests 262 247 194
F-M stations on air. . .. 536 539 538
F-M stations CPs—not on air 12 13 10
F- ions — ‘
RECEIVER SALES M stations —new requests 4 4 6
(Source: RETMA) Feb. 56 Jan. ‘56 Feb. '55 COMMUNICATION AUTHORIZATIONS
Television sets, units ... 530,554 614,213 626,613 (Source: FCC) Feb. ‘56 Jan. ‘56 Feb. '55
Radio sets (except auto) 454,867 531,206 320,042 Aeronautical ... ... 44,570 44,331 42,048
Marine ........... .. 54,637 54,276 48,977
Police, fire, etc. ....... 19,971 19,757 17,289
RECEIVING TUBE SALES Industrial ............ 28,054 27,599 23,405
. . , , Land transportation ... . 8,726 8,576 7,318
(S RETHED _ R BN yap 456 Feb. '55 Amateur ............. 145,427 143,841 130,642
Receiv. tubes, total units 37,754,000 40,141,000 38,526,000 Citizens radio .. ....... 15,563 14,920 9,916
Receiv. tubes, value.... $30,756,000 $31,314,000 $28,108,000 Disaster .. ... .. ... .. 327 326 312
Picture tubes, total units 898,063 892,385 859,529 Experimental 652 644 597
Picture tubes, value.... $17,136,695 $17,016,391 $17,119,568 Common cartier . ... ... 2176 2,137 1,822
) EMPLOYMENT AND PAYROLLS
: Quarter-ly filgures N (Source: Bur. Labor Statistics}  Jan. '56 Dec. '55 Jan. '55
INDUSTRIAL &_atetst Prewgus \;\eaf Prod. workers, comm. equip.  393,000-p 403,500-r 358,300
TUBE SALES danten Quarter 90 Av. wkly. earnings, comm. . . $74.30 -p $75.17 -r $70.53
(Source: NEMA) 4th '55 3ed '55 4th ‘54 :V~ th flarnisngsl ré:gio . 57%‘2 g $Zi-;6 -r $2Z-§2
Vacuum (non-receiving) $9,967,411 $9,027,845 $9,338,181 v. wkly. hours, comm.. ... . _. 3 . )
Gas or vapor ........ $3.251.621  $3,438.835  $3,498,123 £ Wk Boussy retionwems 20 *g 406 & 40.3
Magnetrons and velocity
modulation tubes ... S13726323 $10,998,967 $15,249,651 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. .. $1,578,767 $1,421,138 $1,788,780 Jan. ‘56 Dec. '55 Jan. ‘55
Germanium diodes, units
Silicon diodes, units 2 3,300,000 2,690,000 1,700,000
MILITARY PROCUREMENT
, , , STOCK PRICE AVERAGES
(Source: Defense Dept.) .. 4th '55 3rd '55 4th '54 (Source: Standard and Poor's)  Mar. ‘56 I, e Wt
AFY $48,477,000 $19,477,000 $44,599,000 & ) : en. ar. '55
Navy oo $20,378,000 $20,054,000 $37,328,000 Radio-tv & electronics ... .. 4655 426.8 438.0
Air Force ............. $131,938,000 $128,023,000 $92,069,000 Radio broadcasters ......... 543.2 489.8 502.9
Total—Electronics ... ... $200,793,000 $167,554,000 $173,996,000 p—provisional r—revised nr—not reported
|:|GURES UF THE YEAR TOTALS FOR FIRST TWO MONTHS 1955
1956 1955  Percent Change Total
Television set production 1,164,629 1,357,096 —14.2 7,756,521
Radio set production 2,172,130 2,157,870 + 07 14,894,695
Television set sales 1,144,767 1,274,198 —10.2 7,421,084
Radio set sales (except auto) 986,073 794,989 +24.0 6,921,384
Receiving tube sales 77,895,000 76,477,000 4+ 1.8 479,802,000
Cathode-ray tube sales 1,790,448 1,726,485 + 3.7 10,874,234
6 May, 1956 — ELECTRONICS
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NEW magnetic head assembly adds impetus as . . .

TV Tape Recording Progresses

Ampex delivering three black-
end-white units to CBS. Full
commercial production in ‘57

TIMETABLE for the commercial in-
troduction of television tape record-
ing equipment was stepped up when
Ampex Corp. announced that it
plans to deliver three prototype
units to CBS by August. The west
coast company plans to build eight
prototype units this year and then
begin commercial production next
February.

Prototype recorders will sell for
$75,000 each but the price is ex-
pected to drop eventually to hetween
$45,000 and $50,000.

» Speed — The Ampex device records

ELECTRONICS — May, 1956

botl: video and audio signals on
magnetic tape two inches wide. The
tape moves at a speed of 15 inches
a second. Sixty-five minutes of tv
programming can be recorded on a
14-inch reel. Frequencies as high as
4 me can be recorded, according to
the company.

The relatively slow tape speed is
permitted by use of a magnetic head
assembly (four heads on a drum)
that rotates at high speed. As one
head leaves the tape another touches
it, so that one head is always on the
tape. The video signals are recorded
from side to side, slanting down-
ward across the tape. The audio sig-
nals are recorded along one edge in
the conventional manner.

The unit demonstrated handled

mottochrome tv signals only. The
company is working on adapting the
device for color tv use.

» Prospects —In addition to the CBS
order, Ampex reports that research
laboratories have indicated interest
in the machine to explore its infor-
mation-recording potential. Several
tv stations have placed orders for
the units and government and mili-
tary agencies have expressed inter-
est in the development.

Industry Engineers
Get Top Pay

Electrical and mechanical
engineering salaries top
chemical and industrial pay

DESPITE higher salary offers to at-
tract more engineers, major em-
plovers are keeping internal salaryv
relationships in line, according to a
recent salary survey covering 33
firms in 19 industries. Precedence
given to internal salary structures
has tended to have a leveling effect
on the market for engineers, accord-
ing to the study, even though the
present supoly and demand ratio is
two applicants for each 3% job
openings.

» Median—The survey, which cov-
ers chemical, electrical, mechanical
and industrial engineering positions
with limited management responsi-
bility, shows that for the entire
group, about 66 percent of the sala-
ries fall between $5,000 and $8,900.
The range, median range and me-

7
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ELECTRICAL AND MECHANICAL ENGINEERING SALARIES

SENIOR PROJECT ENGINEER - 970 IS YRS EXP
L
PROJECT ENGINEER - 5 TO 8 YRS EXPERIENCE

SENIOR ENGINEER -3 TO 5 YRS EXP

POSITION

ENGINEER -1 TO 3 YRS EXPERIENCE

JUNIOR ENGINEER - NO EXP

[73 «mDoLE 50 PERCENT
: = MEDIAN
$0 2 4 6 B 10 12 14 16 18 20 22 24

i THOUSANDS PER YEAR 1955
(S

dian for electrical and mechanical
engineering salaries is shown in
the chart. The median for the
group is about $7,000. This com-
pares to a median salary for chem-
ical engineering positions of about
$6,500 and a median of $6,000 for
industrial engineering positions.

» Distribution—The following table
shows the percentage distribution
of salaries for the three fields sur-
veyed

Electrical

and Indus-

Salary Chemical Mechanical trinl
Under $5,000.. 21.4 12.9 23.1
5- 6,900..... 375 36.0 55.0
7- 8,900..... 23.8 32.4 18.9
9-10,900..... 13.7 12.2 2.9
11-12,900.. ... 1.8 6.5 —_
13-14,900.. ... 1.8 —_

» Range—The survey shows the pay
range for mechanical and electrical
positions that cover more than 66
percent of the salaries in each posi-
tion. Approximately 66 percent of
senior project engineers earned be-
tween $8,500 and $12,600; 86 per-
cent of project engineers’ salaries
were between $6,550 and $9,600; 93
percent of senior engineers earned
between $5,600 and $8,400; and 83
percent of engineers earned be-
tween $4,750 and $6,800 a year.

» Future—A picture of what the
future may hold in salary for work-
ers in the electronics-electrical field
was given by Ralph J. Cordiner,
president of GE. He stated that a
greatly expanded national economy,
in which the ratio of skilled to un-
skilled jobs is certain to increase,
may make average earnings of
$8,000 to $9,000 a vear entirely pos-
sible for General Electric employ-
ees by 1966. Average annual earn-
ings of GE employees, including
benefits paid by the firm have in-
creased from slightly more than
$2,000 in 1939 to $5,600 in 1955.

Announce New Transistors « « «

Subminiature triode and vhf
tetrodes are introduced as
techniques advance

USE of a grown-diffused technique
has produced germanium and sili-
con transistors that operate at usa-
ble power levels in the vhf region.
Commercial availability of the units
has been announced by Texas In-
struments.

» High frequency—The transistors
are tetrodes, A pnp germanium unit
is rated at 25-mw collector dissipa-
tion at 75 C, 200-mc frequency cut-
off and maximum oscillation fre-
quency in excess of 250 mc. Units
reportedly have oscillated at 450
nic in coaxial circuits.

Two npn silicon units have been
announced. Both have 125-mw rated
total dissipation at 25 C, derated to
25 mw at 125 C. The units are
recommended for operation at 12.5

» Carrier Current—A completely
transistorized power-line carrier
unit built by Westinghouse for Po-
tomac Edison uses only 18 w com-
pared with 250 w for an electron-
tube unit. Power output is 1 w.
Nevertheless, the set works through
a channel attenuation of 40 db in-
stead of 33 db for previous equip-
ment.

Transistors are utilized in a Min-
neapolis-Honeywell instrument that
indicates the temperature of ex-
haust gas of jet aircraft engines.

» Telephone—A transistorized all-
electronic dial telephone switch-
board has been delivered to the
Navy by Stromberg-Carlson divi-
sion of General Dynamics. The unit
uses transistors and diodes to per-
form line-finding, switching, tone-
signaling and other functions.

Stromberg is at work on a 100-
line 15-link electronic switching
system for installation aboard naval
vessels. The unit will require about
4,500 transistors and approximately
5,000 diodes.

and 30 mc respectively.

Diffusion of donor and acceptor
impurities occurs in the liquid phase
as the crystal is being grown. A
thin base region results which im-
parts  desirable high-frequency
characteristics to the transistor.
Precise control of temperature and
other variables is required. Diffu-
sion of impurities can be controlled
by taking into account the different
diffusion rates of group 3 donor
and group 5 acceptor materials.

» Subminiatures — A pnp alloy-
junction triode transistor small
enough so that more than 20 can
be placed on a dime has been de-
veloped by Philco. The unit with-
stands 20,000 g acceleration because
its excess mass has been eliminated.

An experimental amplifier using
the subminiature transistor is
about the size of a pencil eraser.
Tt utilizes direct-coupled circuitry
and provides 70-db gain.

.. . . And New Applications

» Telegraph—A high-speed tele-
graph transmitter-receiver, also for
the Navy, has been built by Tele-
type. The set handles four land-line
or radiotelegraph channels which
handle 100 words a minute.

The transmitter-receiver uses 572
transistors instead of the 357 elec-
tron tubes used in an earlier model.

Companies Size Up
Net Profits After Taxes

Two surveys with varying
results indicate the spotiness
of 1955 gains

APPRAISAL of the 1955 net profit
picture for firms in the electronics
field compared to the 1954 record,
depends largely on the sample of
firms that is taken. One analysis,
covering 17 electronics companies
with net profits ranging from $500,-
000 to $200 million shows that the

(Continved on page 10)
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power transistors

F'or circuits and systems where you
need higher voltage ratings

_offrs all the important advantages which made its transistor provides high current gain over a wide range
30-volt counterpart so popular of operating conditions and high current switching for

. . 7 omputer applications.
 high current gain - low thermal resistance Compur; pp

+ 4 watts average dissipation with heat sink

* hermetic seal - low relative cost Write for complete details on these new 60-volt power
Here is an exclusive Sylvania Transistor development transistors as well as the popular 30-volt series
dfesigped to b}'oaden power transistor applications in 60-volt 30-volt
circuits operating from power supplies up to 60 volts. power transistors A —
Sylvania’s new 60-volt power transistor can also intro- *Type 2N141 (PNP) *Type 2N68 (PNP)
duce improvements in the design of inductance coupled Type 2N143 (PNP) *Type 2N95 (NPN)
circuits operating from power supplies up to 30 volts. Type 2N101 (PNP)
*with cooling fins Type 2N102 (NPN)

Like its 30-volt counterpart, the new 60-volt power

“another reason why it pays to specify Sylvania’

®
Syrvania EvLecTric PropucTs INc.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.,

University Tower Bldg., Montreal
LIGHTING + RADIO « ELECTRONICS * TELEVISION - ATOMIC ENERGY
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INDUSTRY REPORT— Continued

total net profit for the firms was
some $26 million more in 1955 than
in 1954, an 8-percent increase. Net
profits were $330 million in 1955
compared to $304 million in 1954.

Another survey by the First Na-
tional City Bank of New York cov-
ering eighty-seven companies in the
radio, tv and electrical equipment
field showed that 1955 total net in-
come after taxes was 1 percent be-
low that in 1954. The totals were
$503.6 million in 1955 compared to
$510.7 million in 1954, a decline of
$6.9 million.

» Trend—Although most firms in
the field showed higher nets in
1955, large losses by relatively few
firms canceled many gains. For ex-
ample, two major firms in the field
had net profits that together were
$40 million lower in 1955 than in
1954.

This indicates why percentage
changes in income for firms in the
industry are not the best meas-
ures of industry earnings trends.
The ratios of net income to book
net assets or to sales are considered
better measures.

» Return—For the 87 radio, tv,
and electrical equipment firms, net
assets totaled $3.6 million in 1954
and $3.9 billion in 1955. The per-
cent return on these assets equalled
13 percent in 1954 and 12.8 percent
in 1955. The percent margin on
sales was 5 percent in 1954 and 4.4
percent in 1955. The lower 1955
percentages represent a return to
the downward trend in both return
on net assets and profit margin on
sales that has continued in the in-
dustry since 1950 and was arrested
only in 1954 due to contemplated
changes in the excess profits law.

For manufacturing companies as
a whole, the survey shows that the
average net profit margin per dol-
lar of sales rose from 5.9 cents in
1954 to 6.7 cents in 1955. The aver-
age rate of return on net assets
for the companies rose from 12.3
percent to 15 percent during the
period.

Therefore, by both measures,
the radio, tv and electrical equip-
ment industry is below industry in
general.
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SURVEILLANCE antenna with 40-foot span will track aircraft up to 200 miles and

70,000 feet altitude to keep . . .

Canadian Radar Expanding

DOT awards $5 million
contract for continent-
wide surveillance

FIFTEEN major airports from
Moncton, N. B. to Vancouver, B. C.
are being readied for the jet age.
Canada’s Department of Transport
will start equipping key installa-
tions early in 1958 with Raytheon
surveillance radar. Although specifi-
cations call for 120-mile range, it is
expected the systems will overlap
patterns every 200 miles or less.

Airports (besides Moncton and
Vancouver) to add equipment in-
clude Seven Islands, Quebec, Mon-
treal, Ottawa, Toronto, London,
North Bay, Fort William, Winni-
peg, Regina, Sasgatoon, Edmonton
and Calgary.

» The Twist—Because rain and
other bad weather frequently make
it difficult or impossible to track air-
craft, airport operators will be able
to put a twist on the beam that will
gimlet through the normal radar
clutter., Although generally employ-
ing linear polarization, the radars
are equipped to switeh to circular
polarization.

Raindrops will reflect a reverse
spiral beam that can be filtered out
at the receiver, whereas aircraft
generally return enough of the ori-
ginal signal to show up on the screen
clearly.

» Rejecting Dummys — Another
feature of the surveillance equip-

ment is the moving target indicator
that picks up only moving objects.
Anything as immovable as a cigar-
store Indian is rejected and does not
show up as clutter.

A major portion of the develop-
ment and production of the instal-
lations will be carried out in Can-
ada by Raytheon Canada, Ltd., in
which Raytheon Manufacturing has
part ownership. When completed,
the installation will bring DOT ra-
dar coverage up to 400,000 square
miles.

President Eisenhower
Hails de Forest

MAGNITUDE of American contribu-
tion to worldwide better living was
illustrated in a recent letter from
President Eisenhower to Dr. Lee
de Forest.

The letter said, “In this fiftieth
anniversary year of a great inven-
tion, 1 congratulate you on your
many contributions to scientific
progress. Through your long and
distinguished career you must have
experienced many moments of pride
that your imagination and talent
furthered the development of mod-
ern radio, television and radar.”

The President’s letter added
“You must also feel great satisfac-
tion in remembering vour past dec-
ades of service and in anticipating

future achievements that vour han-
(Continved on page 12)
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Sprague on request will provide you

with complete application engineering service
for optimum results
is. in the use of electrolytic capacitors.
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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

typical ratings applications across a battery, and excellent circuit performance

Cat. No.  30D6 30D16 when used in coupling applications.

WVDC & 1 Sprague Littl-Lytics are available in a full range of capacitance.
ratings from 1 to 110 mf, and in standard working d-c voltages

uF 3 60 of 1, 3, 6, 10, 12, and 15. Sizes range from "D x 2"L to %"D
x 3"L. Maximum operating temperature of the new Type 30D

Leakage . .

Current 20 | 30 capacitors is 65°C.

(A Max.) Performance and size data on metal encased, hermetically sealed
Littl-Lytics, in more ratings than ever before, are all provided in

Can D" | He % NEW Engineering Bulletin 320A, available on letterhead request

Size |n Y Y, to the Technical Literature Section, Sprague Electric Company,
35 Marshall Street, North Adams, Massachusetts.

*Trademark

world’s largest capacitor manufacturer s p n n G u E

Export for the Americas: Sprague Electric International Ltd., North Adams, Massachusetts. CABLE: SPREXINT.
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INDUSTRY REPORT— Continued

Dr. Lee de Forest

diwork has made possible.” The
great scientist, with over 300 pat-
ents granted to him, is approaching
his 83rd birthday.

Flat TV Tube Picture
Shows Promise

Air Force to use tube as cockpit
display. British announce their
version of flat tube for tv use

INSTRUMENT panel simplification
program undertaken by the U. S.
Air Force centers about the flat and
transparent picture tube developed
by Kaiser Aircraft and Electronics
(ELECTRONICS, p 7, Feb. 1955) and
has as one of its goals the replace-
ment of instrument panel meters
by one or two picture tubes.

» Navy Version—A similar simplifi-
cation program, using the Kaiser
tube, has been under way for the
U. S. Navy by Douglas Aircraft.
Approximately 20 airframe com-
panies are actively participating.

Development has reached an ad-
vanced stage and the Navy expects
to flv a Lockheed T2V jet trainer
with the new instrumentation by
the end of this year. The Army
Transportation Corps has recently
joined the effort.

Bell Aircraft is coordinating a
program to simplify helicopter in-
strumentation in a similar way.

» British tube—It is reported that

12

D. Gabor of the Imperial College of
Science and Technology at London
University has developed a flat pic-
ture tube which differs from the
Kaiser tube in many ways. Further
work will be supported by the Brit-
ish National Research Development

Corporation in England.

» Other Tubes—At least two large
companies in the United States are
known to have laboratory models
of flat picture tubes in various
stages of development.

Computer Firm Mergers Continue

Burroughs-Electrodata linkup
provides full computer line.
Still another merger rumored

PATTERN of merger activity con-
tinues to concentrate the electronic
data processing machine business
in the hands of established office
equipment firms.

Electrodata, a Pasadena, Calif.,
computer manufacturer spun off
from Consolidated Electrodynamics
(ex Consolidated Engineering), will
combine with Burroughs. The mer-
ger is subject to stockholders ap-
proval at a May meeting.

CEC, which holds 36 percent of
Electrodata stock, receives $6 mil-
lion of Burroughs stock, increasing
CEC earnings 17¢ a share on the
basis of current Burroughs divi-
dends.

» Products—The Electrodata com-
puter, which sells for $140,000 to
$300,000, provides a medium-sized
machine for the Burroughs line that
already includes a small unit. A
large Burroughs computer will be
announced this year.

Small machine is the £101 priced
at $32,500. Sixteen have been sold
and several are on order. Electro-
data has 25 machines installed—
about £ of them on lease. The large
Burroughs machine BEAM (Bur-
roughs Electronic Accounting Ma-
chine) will use the Series G
900-line a minute printed and card
handler for data input and out-
put functions.

Other Burroughs products in-
clude a 5,000-character a second
electrostatic matrix printer and an
electronic character reading device.

» Rumors—Conversations are going
on about an association of Under-
wood and International Telephone
and Telegraph interests in the com-

puter industry.

Underwood makes the small Ele-
com 50 computer and recently
moved into the medium-sized field
with the Elecom 125 computer and
file processor. The computer sells
for $350,000 while the file processor
sells for $125,000. The file processor
uses magnetic tape and processes
30 items a second.

IT & T indicates that it will go
into the computer business whether
or not association with Underwood
is consummated. Its Belgian
affiliate, Bell Telephone Manu-
facturing Co. of Antwerp is
manufacturing a computer.

» Abroad—Reports from Russia
tell of a large electronic digital com-
puter called BESM. These are ini-
tial letters of the Russian words
for high-speed electronic computing
machine. Built around 1951 by the
USSR Academy of Sciences, it does
7,000 to 8,000 operations a second,
reportedly compares favorably with
commercially available U. S. com-
puters.

Another Russian computer, Ural,
will go into production this spring
and is expected to provide advan-
tages over BESM.

A computer called Pegasus was
recently demonstrated at the Fer-
ranti Computing Center, London.
It does 1,000 additions, 500 multi-
plications or 200 divisions a second
working with 11-digit numbers.
Computer consists of a console and
two readily transportable cabinet
enclosures.

Installed at the computing cen-
ter at English Electric headquar-
ters in London is a computer named
Deuce. The machine was developed
in 1952 at the National Physical
Laboratories in Teddington. It is
available to engineers and busi-

nessmen on a rental basis.
(Continued on page 14)

May, 1956 — ELECTRONICS



% Made to your specifications
% Any size, shape or coating

required

% Send us your drawings for
quotation

Write for your
copy of
Bulletin GC-106A
on all
Arnold Products

ADDRESS DEPT. E65
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ANY requirements you have

The group of magnets illustrated above are indicative of the great scope
of Arnold production in this field. We can supply these permanent
magnets in any size or shape you may need; in weights raaging from a
few ounces to 75 pounds or more; and with die-cast or sand-cast alumi-
num jackets, Celastic covers, etc., as required. Complete assemblies may
be supplied with Permendur, steel or aluminum bases, inserts and keepers
as specified—magnetized and stabilized as desired. ® Let us handle your
magnetron, traveling wave tube and wave guide permanent magnet
requirements, or any other maguaetic material spectfication you may have.

FTHE ARwNO-LD [ENGINEERING (CoMPANY 1

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CCRPORATION

DISTRICT SALES OFFICES . .. New York: 350 Fifth Ave.

e
Los Angeles: 3450 Wilshire Bivd. Bosion: 200 Berkelay St.

General Office & Plant: Marengo, illinois R
&
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Insulation Sales Increase

ELECTRICAL INSULATING MATERIAL SALES
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Monthly sales volume through-
out 1955 exceeds that of 1954,
but remains below ‘51 and ‘53

ELECTRICAL insulating materials
sales maintained a healthy volume
throughout 1955 registering a 23
percent increase over 1954 business,
and coming within 8 percent of the
record high business of 1951 and
1953.

» Materials—NEMA index of elec-
trical insulating materials domestic
dollar sales billed is made up of
laminated products, manufactured
electrical mica, special dry process
electrical porcelain, varnished fab-
ric and paper, varnished tubing and
saturated sleeving, and vulcanized
fiber. Total sales of the materials
in the index reached $369.2 million
in 1955 compared to $286.8 million
in 1954, Not all insulation material
firms submit sales figures for use
in the index so that overall volume
is much higher.

» Breakdown—Relative importance
of the various materials in the in-
dex is indicated by sales billed by
participating companies. Varnished
tubing and saturated sleeving
ranked first in sales, both in 1955
and 1954, with totals of $184.9 mil-
lion in 1955, and $148.7 million in
1954 for the six firms reporting fig-
ures.

Laminated products volume for
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20 firms accounted for $135.1 mil-
lion in sales in 1955 compared to
$110.2 million for 19 firms in 1954,
The figure for laminates, however,
includes products unrelated to elec-
tronic uses.

Vulcanized fiber ranks next in
dollar sales. The material racked
up sales of $22.9 million in 1955 for
6 firms in the field compared to
$17.2 million in 1954.

Manufactured electrical mica
sales for 7 companies totaled $12.6
million in 1955 compared to $9.5
million in 1954.

Varnished fabric and paper sules
for eight companies totaled $10.1
million in 1955 compared to $8.1
million in 1954, Last on the list in
terms of sales were special dry pro-
cess electrical porcelain and dry
process electrical porcelain. Total
for both types was about $3,000,000
in 1955 compared to $2.4 million in
1954 for 13 firms reporting.

» New—With insulation materials
for electronies being called upon to
withstand higher and higher tem-
peratures, companies in the field are
continually striving to perfect new
and better insulations. Sequoia Pro-
cess Corp. and Stanford Research

Institute recently announced a
jointly developed new technique for
irradiating special polyethylenes.
(See p 146).

It produces a new electrical insu-
lation with greater tolerance for
heat. Irradiation of the coated wire

entails passing the strands on pul-
leys over a set of rollers and under
a beam of high-energy electrons.
Each segment of wire follows the
same path through various beam
intensities and receives the same
amount of radiation. Source of the
process radiation is a GE electron-
beam generator at Sequoia’s Red-
wood City, California plant.

British Demonstrate
Color Television

Transmitter and receivers are
shown to international color
standards group

LIVE-COLOR was demonstrated with
a low-power television transmitter
at Alexander Palace, London, by the
BBC recently.

» CCIR—The event, organized by
the British Radio Equipment Man-
ufacturers’ Association, was timed
to coincide with the arrival in Lon-
don of 100 electrical engineers from
nineteen countries on both sides
of the Iron Curtain. They are mem-
bers of the television study group
of the Comite Consultatif Interna-
tional des Radiocommunications.

The engineers are empowered by
their respective governments to
recommend the technical system to
be adopted as the international
standard for color television. Their
recommendations will be put for-
ward when the International Tele-
communications Union meets in
plenary session in August at War-
Saw,

If complete agreement is reached,
it is possible that a single standard
system for color television will be
accepted by all European countries,
including Russia and her satellites.
This would mean that programs
could be picked up by viewers on
either side of the Iron Curtain, on
color receivers or in standard black
and white, and that links could be
set up connecting every European
capital from London to Moscow.

As far as Britain is concerned, if
any one of the other systems is

chosen, it will have to decide
(Continued on page 16)
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VERESATILE KAHLE AUTOMATIC MACHINES
FOR ELECTRONIC

GLASS-WORKING

The old adage about “many hands” is still
true! The productive capacity of Kahle’s:
Glass-working Machines represents thousands
of L)nﬁring "mechanical hands” who can
quickly and skillfully complete a wide -
variety of electronic tube production opera-
tions , .~ from the stem-forming to tke final
tip-off . . .

HANDS

. . . . the World’s Lleading Tube
' Manufazturers have continuously depended

on Kahle Electronic Tube Equipment for

over 25 years.

<ahle’s highly specialized engineering staff
and extensive facilities can better answer

all your glass-working requirements . . .
many standard Machine types are available
- . . when unique conditions exist, Kahle
will custom-engineer the p-operly modified
type for your particular production.
Thinking of buying producfion equipmeht?
Call-on-Kahle . . . today!

'SEND FOR KAHLE'S VALUABLE
'FEFERENCE FILE OF GLASS-

WORKING EQUIPMENT—TODA™!

4

”ﬁb[g ENGINEERING COMPANY

W 1310 SEVENTH STREET NORTH BERGEN, N. J..
B’

DESIGNERS ANO BUILDERS OF AUTOMATIC AND S=MI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS
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INDUSTRY REPORT— Continued

whether or not to set up a whole
duplicate string of transmitters and
land links at considerable cost,
while monochrome programs would
continue to go out over the existing
stations. Despite the enormous cap-
ital expenditure involved, some
British manufacturers think this
would be worth while since Britain
would then be producing color tele-
vision sets which could be exported.

» Sets—At the demonstration the
sets, operating on 405 lines, were
alongside standard black and white
units receiving the same signal and
giving black and white pictures.
The sets used were made by E. K.
Cole; Cossor; Electric and Musical
industries; General Electric Com-
pany; Marconi; Murphy; and Pye.
Murphy Radio has now supplied the
B.B.C. with eight of the twelve
color sets ordered by the Corpora-
tion for its present series of tests.
One further set has gone to the

Post Office, These 21-inch receivers
are bulkier than the 21-inch black
and white units. They are British-
made except for the tube and asso-
ciated components which are of
American origin, The tube is of the
shadow mask type.

» Price—Cost of the imported tube
is about six times the equivalent
21-inch black and white tube made
in Britain.

A normal monochrome set usu-
allv has eight controls which the
owner can adjust. The Murphy color
set has eleven in this category, plus
a tone control for sound. The three
extra controls are a “color killer,”
which turns the set into an ordinary
black and white receiver, a ‘“hue”
to line up the colors, and a “satura-
tion” control which in effect is color
brightness.

Sets of this type could be pro-
duced in quantity at a retail price
of between $840 to $980.

Hi-Fi Gets Transistors, P-C Units

Preamp, left, uses transistors on etched-wiring board. Amplifier kit on right uses

wiring board to eliminate wiring errors

TRANSISTORS have made their ap-
pearance in accessory high-fidelity
sound equipment as a humless pre-
amplifier-equalizer. Mounted on a
printed circuit board, three transis-
tors boost a low-level input to a level
sufficient to drive a conventional
amplifier system. The preamplifier,
made by Fisher Radio Corp., pro-
vides controls for volume and
matching of phono-cartridge impe-
dance. Use of transistors permits
matching the input to low-imped-
ance magnetic cartridges without
use of transformers.

» Printed Circuits—Manufacturers
of home-construction kits for sound
equipment have adopted printed-
circuit boards as a means of simpli-
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fying wiring and eliminating the
chance of errors and poor lead place-
ment. In the Mullard 10-watt am-
plifier shown in the photograph, all
circuit wiring other than for the
power supply and tone controls are
part of an etched board. A recently
introduced 25-watt Williamson-type
amplifier kit made by Allied Radio
Corp. uses printed-circuit wiring
for the low-level stages.

» Organs—In Electronic Organ
Arts home-construction kit for an
organ, an etched-wiring board
printed on both sides eliminates all
wiring on the tone generator chas-
sis. Construction time has been
reduced to about one-quarter of
that with conventional wiring.

Electronics:
San Francisco Picture

Area moving ahead fast as
electronics research and pro-
duction center

GROWTH of electronics in the San
Francisco Bay area is reaching
large proportions as more electron-
ics firms settle and expand there.
Present size of the industry was
pointed up in a handbook of the sci-
entific resources of the area recently
published by the International
Science Foundation and other spon-
sors. It outlines the Bay area’s re-
search facilities in electronics. The
industrial labs and applied research
facilities in the electronics field

were listed as follows

Aircraft Engineering & Maintenance:
Alto  Scientific; Ampex; Applied Elec-
tronics; Applied Radiation; Beckman In-
struments; Cascade Research; Chromatic
TV Labs.; Color Television; Dalmo Viec-
tor; Detroit Controls; Fischer Research
Laboratory ; Friden Calculating Machine;
Gilliland_Instrument; Hansen Labora-
tories; Hewlett-Packard; Huggins Lab-
oratories; IBM; Jennings Radio; Kaiser
Aircraft & Electronics; Land-Air; Levin-
thal Electronic Products; Marchant Cal-
culators; Relaxisor; Remler; Stanford
Research Institute:; Sylvania Electric
Products; Varian Associates.

> Size—The electronic facilities in
the area were among the largest in
number of any of the scientific
fields surveyed, ranking at the top
with chemical and mechanical en-
gineering facilities. The 28 electron-
ics organizations in the listing em-
ploy nearly 15,000 people. The four
largest in employees are Beckman
Instruments with 3,000; Friden Cal-
culating Machine with 2,400; Mar-
chant Calculators with 1,400; and
Stanford Research Institute with
1,150; Lenkurt Electrie, though not
listed, presently employs 1,600.

» Future—Since the beginning of
1956, expansion of electronics firms
in the San Francisco area has
stepped up substantially. About a
dozen companies have announced
expansion plans in the San Francis-
co Bay area in the past four months
that will add approximately 1 mil-
lion sq ft of space. Largest expan-
sions to be made are those by IBM
with a multimillion-dollar plant cov-
ering 400,000 sq ft of space, and

{Continued on page 20)
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The new G-R Type 1605-A Impedance Comparator provides in
one completely self-contained package features and advantages
which are not available in any other measuring equipment. This
instrument performs rapid go/no-go impedance measurements by indicat-
ing directly the difference in both magnitude and phase angle between an
unknown and standard impedance. No bridge balance is required — the
two panel meters supply the answers simultaneously. Because this instru-
ment compares two impedances which are nearly alike, it can perform
measurements over very wide ranges of frequency and impedance level
with an accuracy not easily obtainable otherwise.

The unusual combination of precision and speed in one instrument adapts
the Impedance Comparator to a wide variety of applications in the lab-
oratory or production-test line. Impedances of any phase angle and with
a wide range of magnitudes can be measured. The two meter voltages,
proportional to impedance-magnitude difference and phase-angle differ-
ence respectively, are available at the rear of the instrument to operate
recorders or remote indicators of many types. Finally, an internal guard
circuit is provided to make negligible the effects of stray capacitance when
measuring remote unknown impedances.

Typical Uses Include:

* Rapid, yet precise testing, sorting and matching of components.

% Drift investigations on precision components such as deposited carbon resistors
where changes are typically small and high precision of measurement is needed.
Ganged potentiometers and capacitors can be checked for proper tracking and phase
alignment.

In production testing of precision inductors, turns may be removed until the
Impedance Comparator indicates the desired value has been reached.

Measurement of loss in capacitors of all types.

Dissipation-factor measurements of dielectric
simplified and speeded.

The Impedance Comparator has already been incorporated in several automalic
sorting machines. The ability to measure amplitude and phase angle independ-
ently, and to provide signals for accepting or rejecting a component or subas-
sembly makes this instrument an extremely valuable part of any automatic sorting
machine. Because no change in calibration is required for measuring different im~
pedance levels, components of all types can be tested in rapid sequence. Automalic
switching may be used with no adverse effects on operation because the guard cir~
cuit negates the capacitance of such switching.

GENERAL RADIO Company

materials are considerably

275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.5.A. { ‘

s
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Type 1605-A
Impedance Gomparator...$790

Wide Range of Internal-Test Freguencies
100, 1000, 10,000 and 100,000 cps.
Impedance Range
Resistance: 2 chms to 20 megohms
Capacitance: 40 puf to 500 uf
Inductance: 10 xh to 10,000 h
Direct-Reading Meter Ranges )
Impedance-Magnitude Differences:
0.3%, 1%, 3% and 109 of full scale.
Phase-Angle Differences:
.003, .01, .03, 0.1 radians full scale.
Over-All Accuracy
3% of full scale (.01%% over-all accuracy
on 0.3% impedance magnitude range)

B )

=

A Written Record of Your Environmental Tests —The Impedance Compara-
tor's built-in guard circuit permits accurate measurements of high- as well as
low-impedance components in remote locations. Impedance changes caused
by controlled temperature and humidity alterations in a test chamber can be
automatically recorded. The photo shows the G-R Type 1230-A D-C Amplifier
and Electrometer and an Esterline-Angus Recorder performing a typical en-
vironmental test; other commercially available recording instruments of 100

mv full scale sensitivity are suitable.

90 West Street NEW YORK &

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

920 S. Michigan Ave. CHICAGO 5

1000 N. Seward St. LOS ANGELES 38




MINIATURE TUBES

with reliability based on
dy}ﬁ:mic quality control — utmost assurance against
catastrophic failure — the result of:

RAYTHEON PIONEERED
X-ray analysis — for constant guidance in the

) maintenance of tube quality and reliability
@ environment control — for years Raytheon has
® manufactured these tubes under conditions mini-

- L mizing lint and dust contamination

SPECIAL TUBE DIVISION controlled welding — with -new equipment and
RAYTHEON MANUFACTURING €O. new techniques developed under Bureau of Ships
HOME OFFICE: sponsorship for the ultimate in welding quality

Bostons 55 Chapel St., Newton 58, Mass. « Blgelow 4-750C
For application information write or call the Home Office or:

and reliability

New York: 589 Fifth Ave., PLaza 9-3900 i ic i i —_— i in- X-rayed
Chlcago: 9501 Grand Ave., Franklin Park, TUxedo 9-5400 o sconptc .InSpedlon deSlgned fo.r conun for reliability
Los Angeles: 622 S. La Brea Ave., WEbster 8-2851 uous corrective feedback during production

‘ ; TYPICAL CHARACTERISTICS ]
| ‘“ Vbbr?tiotrl | Heate Plate Screen | mutual |
TYPE |  DESCRIPTION |(maximumy ke S lts feabon |Condc
' mVac | Volts mA. Voits mA. or Rk Volts mA. Factor | tance
| ; | wmhos
hgggg A | Video Amplifier, Pentode |63 450 150 21 100ohms | 100 | 4 — 1 000
E 1
5702WA RF Amplifier Pentode 50 6.3 200 120 15 200 ohms 120 2.6 — | 5000
5703WA High Frequency Triode ¢ 10 6.3 200 120 9.4 220 ohms —_ - 25.5 J 5000
5744WA High Mu Triode 25 . 6.3 200 250 4.2 500 ohms — — 70 | 4000
gggmé Voltage Reference - 50 . Operating voltagg approximately 86 volts between 1.5 and 3.5 mA. F
5784WA RF Mixer Pentode 100 - 6.3 200 I 120 l 55 l —20 l 120 l 3.5 I — 3200
;;g?"xé Volitage Regulator 4 50 Operating voltage approximately 98 volts between 5 and 25 mA. ?
5829WA Dual Diode L — | 63 150 Max. I, = 55 mA. per plate
5995 Half-Wave Rectifier 1 —_ . 6.3 300 Max. I,= 50 mA.
R Medium Mu Dual Triode | 50 | 63 | 300 | 100 | 65 | 1500hms [ — [ — [ 35 | 500
6110 Dual Diode e 6.3 150 Max. I,= 4.4 mA. per plate
S3A | Medium MuDual Triode 50 : 63 | 0 | 100 | 85 | 20oms [ — | — | 20 | 500
6112 High Mu Dual Triode t 25 6.3 300 100 0.8 1500 ohms - — 70 1800 |
| 112a | |
| 6152 | Low Mu Triode i 25 63 | 200 100 1.0 270 ohms — - 17.5 5100 |
6245 |  RF Amplifier Pentode 50 | 63 | 20 0 | 25 0 30 08 ~ 3275 |
6247 Low Microphonic Triode 2.5 | 63 200: 25 1 4.2 500 ohms — - | 0 2650
| 6533 | Low Microphonic Triode | 10 | 63 | 200 ‘ 120 | 09 |1s00omms | — | — | s | 150
| 6542 Voltage Regulator | — Operating voltage approximately 150 volts between 5 and 25 mA. i (
| ‘P\t 40 cycles, 158 - Note: All dual section tube ratings (except heater) are for each sectlon |

18 Want more information? Use post card on last page. May, 1956 — ELECTRONICS



“bantam\Weight”

i

E,—-é‘

&=

ACTUAL SIZE

1 7 EFFICIENCY—to over 99%

3 IE R E . TEMPERATURE —10 170°C
for B=g § B . CURRENT—t0 15 amps
‘ i ' VOLTAGE —to 200 volts

/" | - TTITITTT Sansepppanana:
- I ' RATING CURVE !

+ — 20

&

o

R FORWARD
‘ 100,000
R REVERSE>

175 |

150 |-

HERE ARE THE CHARACTERISTICS 108

25° C Max. Rating

75

Forward Reverse
Peak
Vaotltsage Inverse Cl;r}r’?\r}t
Volts a
volts mA

15 25 25 =25 e
CK775 1.5 60 25 T ‘ HEEHEH
CK775-1 1.5 125 25 0 5 10 15 20 25 30 35 40

CK776 15 200 25 Ptd ~ Maximum Power Dissipation
(due to forward current) ~ Watts

50

« = Case Temperature — Degrees Centigrade
»
wv

Io = Average Output Current = Amperes
(Single phase, half wave resistive load)

To use this chart: (see dotted line example)

>

. Find desired current on right ordinate(1)

Raytheon Silicon Power Diodes are hermetically sealed. + Read corresponding Pfd on average current curve (2)
Project vertically to limiting dissipation — case tempera-

Cooling requirements are drastically reduced. Fre- o BN
quency range 1s better than 100 kc. D. Read limiting case temperature on left ordinate {4)

Write for new Power Diode Application Notes.

2

Home Qffice, Boston: 150 California St,

y A A i L i i . h g | . Newton, Mass. « DEcatur2-7177
Iﬁ' A A . /A 3 _ . B for application information write or cell the

L L L » Home Office or:

Sili and Germ New York: 589 Fifth Ave., PLaza 9-3900
S‘ o Sdste A Chicago: 9501 Grand Ave., Franklin Park, TUxedo 9-5400
- " 1 " Los Angeles: 622 S. La Brea Ave,, WEbster 8-2851
o, b L - Ei » K - e v |
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INDUSTRY REPORT— Continued

Lockheed with a 200,000-sq ft fa-
cility and plans to spend $20 mil-
lion in the area in the next three
years.

Electronics Strikes
Gold In Bowling

Pinspotters sales move into
high gear. Another company
enters the field

ONE of America’s most popular in-
door sports, bowling, is accounting
for a sizable amount of electronics
business through inereasing use of
the automatic pinspotter, (ELEC-
TRONICS, p. 148, June, 1953).
American Machine & Foundry,
which first developed the device, re-
ports that 4,000 of them were in-
stalled last year, bringing the total
number of machines operating in
the U. S. and Hawaii to 8,455 at the
end of 1955. At the end of 1953,
only about 1,000 machines were in
use.

» Rate—Business is continuing at
a high pace this year. New leases
for the device were being received
by AMF at the end of 1955 at a rate
of 850 per month. Contracts re-
ceived during February were almost
double the December rate. The com-
pany expects to install between
6,000 and 7,500 additional machines
in 1956.

» Firms—Now Brunswick has en-
tered the field, and is just begin-
ning to install the machines. The
firm will manufacture and lease the
devices.

AMF leases the muchines to
bowling allev operators, and re-
ceives a minimum guarantee of
$800 per machine per year. Present
installations are producing at least
$8 million in annual rentals for the
firm.

» Market — With about 60,000
bowling alleys in the U.S. the
present market for automatic pin-
spotters is still large. In addition,
new bowling alleys are currently
being established at an estimated
rate of 3,000 a vear.

20

CLERK and Dage industrial tv system ride scooter to view filed bank records.
Other new applications indicate .

How Industrial TV Stands Today

Increasing sales and applica-
tions spur growth trend of
closed-circuit systems

STEADY growth of industrial tv busi-
ness has led companies in and out-
side of the field, to appraise its
present and future prospects.

» Progress—Despite a lack of veri-
fied statistics on sales volume or
installation rates, all estimates indi-
cate that industrial tv has grown
steadily.

Total sales volume for 1955 was
about $4 million, a fourfold increase
over 1952 sales. For 1956, estimates
ranging between $6 million to $10
million have been made. Projec-
tions through 1960 are even more
optimistic. Some put total annual
volume as high as $40 million, but
most peg the total at between $10
million and $20 million.

» Price—Main spur to the growth
of industrial tv has been a steady
reduction in price. Whereas the
cost of an installation used to run
as high as $10,000, today the aver-
age cost, including camera and
monitor, may range between $1,000

to $5,000. One company estimates
that average costs now run between
$2,000 and $3,000, and it expects
the average price to drop to around
$1,500 by 1960.

» Applications — Two fields that
hold large potentials for the equip-
ment are education and telecommu-
nications. It is estimated that
more than 100 institutions now have
closed-circuit installations, and that
the number may triple in the near
future.

The potential in the telephone
field is even more promising. Penn-
sylvania Bell Telephone demon-
strated closed-circuit equipment
developed by Dage Television Divi-
sion of Thompson Products that
uses a low-speed scanning system
to transmit business data over 25
miles of conventional telephone cir-
cuits. Bell plans to offer the service
in metropolitan areas with distance
between transmitter and receiver
limited to 25 miles. (ELECTRONICS,
p 10, Jan. 1956.) 1t is reported that
the slow-scan system will incorpo-
rate the Skiatron dark-trace tube
which allows retention of material

on the receiving tube for long
(Continued on page 22)
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HOW to CHOOSE
VIBRATION MOUNTS WILL

For Jet and Missile MIL-SPEC MOUNTS ,

Applications

Use our free engincering data WORK

sheets on ALL-ANGL Barrymount® |

Isolators. They describe and illus- When you need prote‘tion most

trate the operating principle of the

ArL-ANGL Barry Mount, telling - at steep_ungle attitudes?

how it works to control shock and
high-frequency vibration. They give

— 1

e -
— e !
",\_H“ZE \sotf_°,'
ALL-ANGY B

-

e T ALLANGL ISOLATORS

you load-deflection curves, trans-

misibitiy conves, nd e gjya yital in-flight reliability protection

natural-frequency curves |
show ho“_', thcslc ‘SO]atoris Pljr,lo.rm ] Sure, you can meet the specification with a mount that only has
imilSr Aol loagsmfing) pibrafiicn to work at a 10-degree tilt. But what happens when the aircraft climbs
inputs and for different directions . a0

at steep angles or goes into a 90-degree turn or dive?

of applied acceleration. They ex-
plain how these curves can be used t That’s where you need ALL-ANGL Barrymount® Isolators. You

to evaluate isolator performance. can mount ’em and flv ’em at any cock-eyed angle you choose. And they
And they contain detailed drawings give the same sure protection to vital instruments and controls from
that show all necessary dimensions | tajeoff through every twist, turn, and dive of the aircraft’s most violent

and clearances. ‘ maneuvers. These curves show why.

Because of their proved eflicacy

in protecting delicate electronic T ' g | :
apparatus through every flight atti- o r ‘{1
tude, ALL-ANGL Barry Mounts . |/ Ja'| B |SSGeS

give the designer valuable aid in el T i I /\ / i""l.ql IE_;'

cramming the most instrumenta-
tion into the least space. They
make it practicable to  mount
equipment on any available sur-

TRANSMISSIBIL

oo oo

il N\ ASSEE=

Ihducneg frgpm]l%niozz,‘l;1t:£:éhgg SthOCHE; 2 '?a:é‘usi‘o'—'cp? | gty ‘rzxfé:;n;gvisc:so I‘z‘a::’z‘ux:’“" Bees "W' iﬂ:’
hulkhead, or at any angle necessary Write now for data sheets AA-0-1 containing detailed performance
to fit a unit into limited space. data. And remember — when your problem is protection thru every
Regardless of mounting position, flight attitude, your answer is ALL-ANGL Barry Mounts. For recom-

ALL-ANGL Barry Mounts give pro-
tection against high-frequency vi-
bration through every operational
maneuver of the most modern
aircraft.

mendations, call your nearest Barry Sales Representative,

~ "/ \
BARRY @ MOUNT
Barry cngineering data sheets i s

arc free on request. Write for your c O NTR O L s SALES REPRESENTATIVES
copies IOdlly. ‘ INCORPORATED IN- ALL PRINCIPAL CITIES

707 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS
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INDUSTRY REPORT — Continved

periods. It is reported that almost
one-half million dollars worth of
the tubes have been ordered, for use
in the telephone-line system.

» Applications—One manufacturer
lists the following breakdown as the
major fields in which industrial tv
applications have been, and will be

made: test equipment, materials-
handling control, handling of ex-
plosives, radiation and nuclear
research and control, underwater
applications, visual training in in-
dustry, security and law enforce-
ment, commerce and banking appli-
cations, motion-picture studio, and
tv studio applications.

Senate Group Gets UHF-TV Date

RETMA shows the present
status of the service and
indicates future trends

TELEVISION set manufacturers have
produced 4.5 million all-channel tv
receivers since uhf-tv production
began in 1952, representing 15.8
percent of the 28.2 million tv sets
manufactured in that time. In ad-
dition, approximately 4 million tv
sets, both new and old, have been
converted outside the factory,
either in the home or by distribu-
tors or dealers bringing the total
number of sets equipped for uhf
since the first station was licensed
in 1952 to 8.5 million, about 22 per-
cent of total tv in use. These are
some of the major statistics pre-
sented by RETMA to the Senate
Interstate and Foreign Commerce
Committee in explaining its posi-
tion on uhf and vhf-tv problems.

» Stations—There are 108 vhf sta-
tions now on the air that were ap-
proved by the FCC before uhf tv
entered the picture. Since that
time, 264 vhf stations and 156 uhf
stations have gone on the air. How-
ever, 58 uhf stations have discon-
tinued operations as against 8 vhf
stations.

The uhf stations are estimated
to reach a maximum of 21 percent
of U. S. households. The figures in-
dicate that the percentage of uhf
equipped tv sets in use slightly ex-
ceeds the estimated maximum num-
ber of U.S. households within the
range of all uhf-tv stations.

» Inventorv—RETMA statistics on
uhf-tv factory sales and factory in-
ventories indicate that set manu-
facturers have maintained a more

22
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than adequate supply of uhf-
equipped sets. For example, in Jan-
uary, 1956, 16.4 percent of total tv
sets on hand were equipped for uhf
reception. However, only 13.4 per-
cent of total tv sets sold were uhf
equipped.

» Color—To answer the commit-
tee’s questions as to whether set
manufacturers are now producing
or planning to produce color tv re-
ceivers with uhf reception facili-
ties, RETMA polled set manufuc-
turers representing an estimated
95 percent of color tv production in
1956. The results showed that 66.5
percent of the color receivers manu-
factured in January and February
of 1956 were factory-equipped for
uhf signals.

However, the same companies
stated that only 10.6 percent of the
color sets they plan to produce dur-
ing the remainder of 1956, will be
equipped to receive uhf telecasts.
The companies indicated that the
percentage would be higher if the
10-percent excise tax is removed
from all-channel color television
receivers.

Transistor Activity
Expands Abroad

Number of firms licensed to
manufacture and sell the
devices has doubled since 1953

ALTHOUGH production of transist-
ors abroad is still far behind grow-
ing U. S. production, which may
reach 12,000,000 units this year,
foreign electronics manufacturers
are pushing activities in the field.

» Companies—In little more than
two years, the number of foreign
companies licensed by Western Elec-
tric under Bell System patents to
manufacture and sell transistors has
more than doubled. In 1953 there
were about 14 manufacturers in
foreign countries listed as Bell
licensees. Today, there are 80. They
are:

Company Country
Allmanna Svenska Elektriska. .. .. Sweden
Ateliers de Constructions

Electriques de Charleroi....... Belgium
Automatic Telephone & Electric. .England
British Thomson-Houston ..... .. England

Compagnie Generale de Telegraphic
Sans Fil
Ebauches

France

Thomrowsnd . 3T E e e 4 pSWitzerland

English Eleectric . .............. England
Marconi’s Wireless Telegraph....England
L. M. Ericsson.................. Sweden

Felten & Guilleaume
Carlswerk ............... W. GQermany

Ferranti ...................... England
Foundation Hasler Works. ... W. Germany
General Electric Co., Ltd........ England
Hitaeli ... wofacws. - - L - el el Tapan
Kobe KOgVO w:ws-vonvegamsvne Japan
+Le Material Telephonique. ... .. .France
Mitsubishi Electric Mig..... T GG Japan
Northern Electric ............. Canada
N. V. Philips.staneom - 4t 1. Netherlands
PYE€ o rermagsmenenons e prswmms ome ong 97 s lingland
Siemens & Halske. . ... .. .. .. W. Germany
Societe Anonyme de

Telecommunications ........... France
Societe Alsacienne de

Constructions Mecaniques ...... France
Societe Industrielle de

Liaisons Flectriques ........... France

*Standard Telephones & Cables. . England
*Suddeutsche Apparatefabrik. W. Germany
Telefunken ................... Germany

Telefunken ........... ....W. Germany
Telettra ..o Italy
Tokyo Shibaura Rlectric......... Japan
Tokyo Tsushin Kogyo........... Japan
*Subsidiaries of IT&T

» Countries — Japan has moved

ahead fast in transistors. In 1953,
none of its electronics firms were
licensees; today there are five.
France also has made gains. In
1953, only one French company was
licensed.

» Applications—As has been the
case in the U. 8., the hearing aid
field is the main foreign market for
transistors. However, use of the de-
vices in portable radios is gaining.

(Continued on page 24)
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SHOWING TREMENDOUS POWER FOR RELATIVE WEIGHT, THIS 3-OZ. BATTERY DELIVERS 2.5 AMPS AT 6.3 VOLTS FOR 16 MINUTES.

g

1.5 volts
5 amp min.
.Box., 1.7 cu.in.

80 wolts
10.5 amp min.
15¢cz.,22 cu. in.

6.3 volts
158 amp

I - e B i < i
He . o L e . -t

WHERE CAN YOU USE. ..

G.E.'s New Water-activated Batteries
with High Power-to-weight Ratio

G.E.’s new water-activated batteries are
designed to give maximum power for the
least possible weight and volume per
unit. In many applications, these silver-
chloride/magnesium batteries will furnish
up to TWICE the output of silver-
oxide/zinc batteries and up to FOUR
TIMES that of lead-acid batteries of
corresponding size and weight.

FOR USE NEARLY ANYWHERE, G-E
water-activated batteries are activated
by immersion in water. In land or air-
borne applications, activation is accom-
plished by other saturation methods. This
versatility makes them an ideal power
source for many specialized applications.

THE COMPLETELY DRY CONSTRUCTION
of G-E water-activated batteries sim-
plifies many storage problems. Since they
contain no water during storage, danger
of freezing and power loss is eliminated.
With normal precaution against moisture,
length of storage will not alter their come-
up time—They still reach operating volt-
age within two seconds after activation!

THE WIDE VARIETY OF DESIGNS pos-
sible with G-E water-activated batteries,
ideally suits them to the power require-
ments and space limitations of certain
equipment now using bulky,
power supplies. If your power needs can
be satisfied with a water-activated bat-

heavier

Frogress [s Ovr Most Important Froduct

GENERAL @3 ELECTRIC

WwWWW.americanradiohistorv.com

6 0x., 5.7 cu. in.

o
1.3 volts 3 volts
min. 375 amp min. 10 amp min.

3oz, 3.6 cu. in, .43 oz., .6 cu. in,

e i

tery, investigate G.E.’s line today. And
remember, though a wide range of rat-
ings and sizes is available, G-E water-
activated batteries can be designed to
your specific needs. For detailed infor-
mation, contact your G-E Apparatus
Sales Office, or send coupon below for
free descriptive bulletin.

General Electric Co., Section €223.-3
Schenectady 5, N. Y.

Please send me Bulletin GEA-6238A on
Water-activated Batteries
I am requesting this information

[0 For immediate project
[0 For reference only

Name

Position

Company

State.._.

City _Zone.



INDUSTRY REPORT— Continued

Japan has been among the leaders
in this application, but other coun-
tries are moving into the field.

For example, Pam Radio and
Television in England recently
announced that it is in production
on a transistorized portable radio
that will sell for about $65. Tran-
sistors for the set are supplied by
Pve of Great Britain.

Rising Copper Prices
Finally Halt

Market in primary metal begins
to ease. Economic pressure on
electronics industry lessens

RECENT increases and fluctuations
of copper prices have been of grave
concern to the electronics industry
as well as other major users.

» Price—Copper prices have more
than tripled in the past ten years,
with the greatest increases occur-
ring in the past year. Average
price per pound in 1946 was 14¢
compared to 36¢ last year and 46¢
so far this year.

» Market—Copper output (refined
plus that recovered from scrap) to-
taled about 2.3 million tons last
year. This year’s first quarter out-
put was about 600,000 tons. The
electronic and electrical industry is
the largest consumer of copper,
taking upwards of 60 percent of
this output.

» Damper-—Recently copper prices
declined from a high of about 54¢.
One of the reasons given for the
decline is the infiltration of com-
petitive metals in the market tend-
ing to tone down the headlong rise
in price and balance supply with
demand.

Huge copper users such as the
Bell System have been emphasizing
use of substitutes for copper wher-
ever and whenever it becomes prac-
tical. Reducing the size of alumi-
num wire and splicing it as easily as
copper are some of the problems to
be worked out. When these are licked
it may well be that copper may
have lost an estimated 20 percent
of the lucrative electronic market.

24

NEW plant is built up within five days after old one burns down as . .

Fire Fails To Upset Defense Output

Minimum of time is lost as
electronics firm moves fast to
keep production rolling

FIRE struck Sunday, April 1, com-
pletely leveling the 40,000-sq ft
plant of Varo Manufacturing in
Garland, Texas which was engaged
100 percent in defense electronics
production. Fifteen hours later the
company had leased a new 15,000-
sq ft building and was moving into
it. At about the same time, as the
FBI was still examining the smol-
dering ashes for evidence of pos-
sible sabotage, construction of a
new plant was started a few feet
away from the ruin.

Five days later, on Friday, 8,000
sq ft of the new plant was ready for

occupancy. With additional 8,000-
sq ft increments being completed
approximately every 10 days, Varo
will have a new plant and a leased
one with more total space than that
lost only 30 days after the fire.

» Qutput — Engineering prototype
design and construction was in par-
tial operation two days after the
fire, and production schedules will
be effected but slightly, according
to the firm. All equipment will be
90 percent replaced by April 30 and
production rates will be back to
normal and quantity shipments on
existing contracts will begin less
than 60 days after the disaster, the
company stated. New contracts
will suffer no delay since recovery
will be complete within the normal
delay of material procurement.

Output Expands In West Germany

Production of radio and tv sets
hit new high. Export volume
keeps growing

WITHOUT defense work or substan-
tial foreign aid the electronics in-
dustry in West Germany has lit-
erally pulled itself up by its own
bootstraps to become one of the
world’s leaders in electronics.

» Rank—Today, West Germany is

in third place, after England and
France, as a leading producer of
electronics equipment in Europe.
According to Dr. Lothar Rohde,
codirector of Rohde & Schwarz
in Germany, the nation accounts
for about 25 percent of the esti-
mated $100 million annual elec-
tronics volume of all of Europe.

» Radio-Tv -~ West Germany has
returned to her position as one of
(Continued on page 26)
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Rotor. Assembled in precision
fixture, rigidly soldered. Nickel-
plated brass. Precision-grooved
rotor to control thrust washer
compression.

SR

i el

Stators. Assembled in precision
fixtures, rigidly soldered. Nickel-
plated brass. Jig located in final
assembly to maintain exact

plate spacing.

Panel Assembly. Low-loss (3
silicone-treated steatite panel. ~ 7 %
Eyelets securely spun into panel. /
Nickel-plated brass bearing,

selective reamed for shaft fit

and for dissimilar bearing ) . )

metals for long life. ng Contact Spring. Beryllium copper
C heat-treated for long life.

Silver-plated for positive contact.

H A " " A R L u " n Precision built
from every angle.

The finest materials, design and workmanship are inherent
in every Hammarlund variable capacitor, assuring quality you can
depend upon for the most critical applications.

Hammarlund offers a complete line of standard precision-built capacitor
designs to fill most requirements. In addition, Hammarlund maintains

a large stock of tools and excellent short-order facilities

to meet any “'special’’ needs.

When you need standard or special variable capacitors,
come to the expert first — come to Hammarlund!

Write For Bulletin E-556

THE HAMMARLUND MANUFACTURING COMPANY, INC.

460 West 34th Street, New York 1, N. Y.
International Division: 13 East 40th Street, New York 16, N. Y.
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WEST GERMAN RADIO-Tv PRODUCTION
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the world’s leading exporters of
radio receivers. The industry ex-
ported some 43 percent of the 1955
production of about 3 million sets
compared to 20 percent in 1953.
Radio production totaled 2.8 mil-
lion sets in 1954 of which 867,000
were sold abroad.

Over 300,000 tv sets were manu-
factured in the country last year
compared to 147,000 in 1954. Pro-
duction in 1956 is expected to in-
crease to between 500,000 and 600,-
000. About 30,000 tv sets were ex-
ported in 1955 compared to 19,000
in 1954.

» Dollars — West Germany ex-
ported about $60 million worth of
radio and tv sets last year. The
main export markets were the
Netherlands which accounted for
$10.5 million; Switzerland, $5.5
million; Belgium, $4 million; Great
Britain and Italy $3.5 million each
and U.S., $3.5 million.

» Imports — West Germany is a
substantial market for other coun-
tries as well as a competitor. In 1955
about 54,000 radio and tv sets
worth $3.5 million were imported.
The U. S. and the Netherlands were
the main suppliers accounting for
about $1.2 million each. Great
Britain accounted for about $1 mil-
lion so that the three countries uc-
counted for 90 percent of total
West German radio-tv set imports.
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APRIL 29-MayY 3: Fourth Annual
Semiconductor Symposium,
Electrochemical Society, Mark
Hopkins Hotel, San Francisco.

ApPRL 30-May 3: URSI Spring
Meeting, NBS, Wash.,, D. C.

APRIL 30-MAy 4: SMPTE 79th

semiannual convention and
exhibit, Hotel Statler, New
York, N. Y.

May 1-3: The 1956 Electronic
Components Symposium, U.S.
Department of Interior Audi-
torium, Washington, D. C.

MAY 2-4: Northeastern District
Meeting, AIEE, Sheraton Ho-
el, Rochester, N. Y.

MAy 14-16: National Aeronau-
tical & Navigational Confer-
ence, PGANE, Biltmore Ho-
tel, Dayton, Ohio.

MaY 14-17: The Design Engi-
neering Show and Conference,
Philadelphia, Pa.

May 15-16:
Technology

Industrial Nuclear

Conference, NU-
CLEONICS, Armour Re-
search, Museum of Science
and Industry, Chicago, Il

MAy 17-19: Thirtieth Engineer-
ing Industries Exposition and
Annual Convention, New York
State Society of Professional
Kngineers, Statler Hotel, New

York, N. Y.
May 21-24: Electronics Parts
Distributors Show, Conrad

Hilton Hotel, Chicago, Il

May 21-22: RETMA Symposium
on Reliable Applications of
Electron Tubes, Irvine Audi-
torium, University of Penna.,
Philadelphia, Pa.

May 22-24: Thirty-Second An-
nual Session of the Communi-
cations Section of the Associa-
tion of American Railroads,
Hotel Netherlands Plaza, Cin-
cinnati, Ohio.

FUTURE MEETINGS

May 23-26: Annual meeting,
National Society of Profes-
sional Engineers, Ambassador
Hotel, Atlantic City, N. J.

MAy 24-26: Tenth Annual
Armed Forces Communica-
tions and Electronics Associa-
tion Convention and Exhibit,
Hotel Statler, Boston.

JUNE 4-6: Second Annual Ra-
dome Symposium, Ohio Union,
Ohio State University, Colum-
bus, Ohio.

JUNE 5-6: Radio Technical Com-
mission for Aeronautics,
Spring meeting of Assembly,
with Boston sections of IRE
and IAS, Statler, Boston.

JUNE 6-8: Tenth Annual Con-
vention, American Society for
Quality Control, Montreal.

JUNE 18-24: International Con-
gress on Automation, Conser-
vatoire National des Arts et
Metiers, Paris, France.

AUG. 20-21: National Telemeter-
ing Conference, IRE, AILIL,
IAS, ISA, Biltmore Hotel Los
Angeles Calif.

Avuc. 21-24: 1956 Western Elec-
tronic Show and Convention,
Pan-Pacific Auditorium, Los
Angeles, Calif.

SEPT. 10-12: Information Theory
Symposium, IRE, MIT, Cam-
bridge, Mass.

SEpT. 11-12: Second RETMA
Conference on Reliable Elec-
trical Connections, University
of Pennsylvania, Philadelphia.

Eleventh Annual
Instrument-

SepT. 17-21:
International
Automation Conference and
Exhibit, ISA, New York
Coliseum, New York, N. Y.

SEPT. 24-25: Industrial Elec-
tronics Conference, IRE,
AIEE, Hotel Manger, Cleve-
land, Oth

Industry Shorts

» Few thousand RCA-type 21-inch
color picture tubes have been or-
derd by GE for a new line of color
sets to be introduced next fall.

» Forty noncommercial educational
tv grants have now been made by
FCC. Only one station has surren-
dered its authorization.

» Steady replacement demand for tv
picture tubes at a volume of around

10 million tubes a year, is predicted
by E. B. Hinck of Du Mont.

» Manufacture of tv receivers has
been suspended by Stromberg-
Carlson but the firm will continue
to produce radio-phonographs and
hi-fi equipnent.

» Artificial ionosphere has been
produced by the Air Force Cam-
bridge Research Center by releas-
ing nitric oxide gas under high
pressure into the atmosphere at an
altitude of more than 316,000 feet.
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Hm" "“m"' (1.0 w. RMS into 70 ohms)

wim [ “ﬂﬂﬂe 2228 Wogahl At Fntsmere
CANSTANT DOTPUT

(Fast Acting AGC)

1.0V RMS
INTO 70 OHMS

SPECIFICATIONS

i @&-&%&;
éz g'lg v Range: F_undnmcntal frequer_my 2 to 2?.0 mc., con-
S i tinuously variable in 10 switched over-
= lapping bands. Direct reading frequency dial
B calibrated to =2.0%.
. w_ S RF Output: 1.0 v. RMS into 70 ohms, metered. Flat
Eg”ﬁ \ within 0.5 db over widest sweep and
Tk frequency band.
SR Sweep Width: Continuously variable to = 309
0 e of center frequency to maximum of at least
e oo 30mec.
e Sweep Rate: Continuously variable 10 to 40 cps,;
N also locks at line frequency.

1 : Attenuator: Switched 20, 20, 10, 6, and 3 db plus
o o e continuously variable 6 db.

R Pewer Supply: Electronically regulated 105 to 125

SR O v. A. C. 50 - 60 cycles

£

Vari-Sweep

ALL-ELECTRONIC HIGH LEVEL
SWEEPING OSCILLATOR OR,
(with sweep off) CONTINUOUSLY
TUNED CW SIGNAL SOURCE

e Operates On Fundamental Frequency,
Therefore Stable Narrow-Band Sweeps

e 1.0 v. RMS (into 70 ohms) Output Flat
to =0.5 db Over Widest Sweep

o Output Automatically Held Constant
(AGC) Over Complete Range

e Variable Sweep Width (to 30 mc. PLUS)
— Variable Center Frequency

o Direct Reading Frequency Dial
Accurate To +2.0%

e Sweep Repetition Rates Down to 10 cps

Price: $695. FOB Plant

KAY ,C['gﬂa‘-gu/'ffl(} MODELC —

ALL-ELECTRONIC SWEEPING OSCILLATOR FOR TV-FM APPLICATIONS

Variable center frequency and sweep 1.0 v. RMS into 75 ohms. Sweep width
with high output automatically held con-  variable to at least 15 mc.; 20 mc. over
stant over frequency sweep and frequency  VHF TV bands. Separate low IF band.
band. Ranges are covered by six switched
bands with direct reading frequency dial.

Also Video Range 100 kc. to 12 mc.
with beat frequency outpur of 0.25 v.

¥HF: Range 30 to 220 mc. continuous, RMS into 75 ohms. Sweep width vari-
with fundamental frequency output of  able 100 kc. to 12 mc.

price: $350. FOB Plant

14 MAPLE AVENUE PINE BROOK, N. ). CAldwell 6-4000

e, [ {(/i\)/ BLECTRIC COMPANY ..., ..
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NEW SOLUTIONS
From RAYTHEON—a quality

TEST JACKS FOR PRINTED CIRCUITS PROBLEM — Convenient test points
are needed on printed circuit panels

546 MAX = f/‘ C.\D Jacks must lend therpsel‘ves to easy;

assembly and automatic dip soldering.

i SOLUTION—Raytheon’s new printed
1 r W ! l ‘ circuit test jacks. No mounting hard-

‘ ware—for panels 1/32 to 1/4” thick.
Can be dip soldered. Unique berytlium
copper spring-pin contact. Accomo-
> ’ dates standard .080 diameter test
] prod. 8 colors. (Also available — Ray-
&. theon subminiature and standard test

jacks.)

~
W
oz
O
> X
1
§
l, 2,
W L
R O
;
e
R

APTIVE HA WARE
€ WE BARE PROBLEM —To meet military specifi-

cations for captive hardware.

SOLUTION - Raytheon supplies the
complete assembly at the lowest cost
available. Consists of a stainless
steel captive screw (variety of lengths)
and panel! insert; nickel plated brass
floating nut; cadmium plated nut
bracket; Neoprene gasket and stain-
less steel gasket retainer. Thread
sizes: 10-24, 1/4-20, 5/16-18.

pantL nsgar, ‘
e e STaiL e STEEL

CASTET HEOPHENE ) 1D |
RETAINER (31 A4 €55 STEEL iL

S5-WAY BINDING POSTS

CONTACT, SILVER PLATED AKD GOLD
FLASMED BERYLLIUM CORPER
\’ / -32 HARDWARE
' r — POST. TR PL
’T : /—

| /
= W*E'}j =
=

PROBLEM-A compact, high-strength
binding post incorporating a test jack
is required.

SOLUTION-Raytheon binding posts
are made of nylon and brass and in-
clude a beryllium-copper spring pin
contact for plug in of .080" diameter
prods. Other connections: prod or wire
clamped thru center hole; wire coiled
around post and clamped. Turret Ter-
minal for solder connection. Available
in black or red.

= /\_
COLLAR, ZYTEL IHYLONY J \

J L INSULATOR WASHER, ZYTEL (NYLON)

3
&

SHAFT LOCKS PROBLEM —To retain adjustment of
slotted shaft potentiometers under
conditions of vibration and shock.

SOLUTION — Raytheon shaft locks
provide constant drag on potentio-
meter shafts. Permit smooth adjust-
ment without unlocking, but prevent
vibration or shock from moving shaft.
Also provide water and dust proof seal
of shaft and panel. Made of nylon and
brass. Replaces potentiometer mount-
ing nut. For 1/4” and 1/8" shafts.

/= SHAFT SEAL

— THREAD

— BRASS INSERT

—ZYTEL
(NYLON)

\— PANEL SEAL
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TO OLD PROBLEMS
line of panel/ components

KNOB LOCKS

PROBLEM —To retain control set-
tings under conditions of vibration,
shock or accidental manual contact,
yet permit easy adjustment.

SOLUTION - Raytheon knob locks
are rotated one eighth turn clockwise
to hold setting securely under all con-
ditions. Reversing lock permits easy
re-setting of control. Simple rugged
construction. Design matches Ray-
‘ l theon Standard Control Knobs.

PROBLEM — Functional design, high
strength and attractive appearance
are needed for pull handles.

SOLUTION - Integrated in design
and appearance with Raytheon Stand-
ard Control Knobs, Raytheon pull
handles have a unique “contour grip”
shape. Molded of “Tenite 1" with ano-
dized aluminum inserts for maximum
strength and impact resistance. Mirror
or matte finish available.

PROBLEM —-Brackets which meet
military specifications for vibration
and shock are required for mounting
terminal boards or printed circuit
panels.

SOLUTION — Made of cadmium
plated steel, Raytheon mounting
brackets meet mil specs for with-
standing rugged conditions. Brackets
may be used for mounting one or two
boards. Available in four sizes—2-1/16
to 3-9/16” overall length for panels
ranging from 1-3/8 to 3-7/16” wide.

HE el

L

B e = 1 I

Now available for the first time, all the components shown here—designed
to meet your specific needs. These components, in conjunction with
Raytheon’s Standard Control Knobs series, form a complete, integrated
line from one source—to satisfy virtually all

your requirements, Excellence in Electronics

Avallable from Raytheon—A complete For full information and prices, please write
line of Standard Control Xnobs Dept. 6120A
designed to meet rigid mil specs. pt. Y

RAYTHEON MANUFACTURING COMPANY

e

Equipment Marketing Department, Waltham 54, Mass. A-4008
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EASY TO MACHINE!

As manufactured by
INSULATED CIRCUITS, INC., WEST CALDWELL, N. J.

Your printed circuitry is off to a good start
when you specify one of C-D-F's Metal-Clad
Dilecto grades. Base materials are uniform,
almost homogeneous—therefore easier to
punch, drill, form...with less waste of expen-
sive time and materials.

FOUR FEATURES
YOU GET WITH

C-D-F

METAL-CLAD
LAMINATES

EASY TO SELL!

»
Shcnees
%’

As manutactured by

Regency Division, I.D.E.A., Inc.
Indianapolis 26, Ind.

Manufacturers, like I.D.E.A., Inc., whose
Regency transistor radio is pictured, find
C-D-F a big, reliable source of supply. C-D-F
delivers high-quality laminates on time, to
meet exacting production schedules. Result:
better products, made and sold at lower costs!

EASY TO ETCH!

The closely bonded foil can be
etched cleanly and dipped in
hot solder to 220°C. (428°F.)
for ten seconds with a guaran-
tee of no blistering or separat-
ing. HIGH BOND STRENGTH is
an all-important virtue of C-D-F
Metal-Clads.

Automatic or hand assembly is
speeded when printed circuits
are on dimensionally stable
C-D-F Dilecto. Minimum warp
and twist. Unlike many mate-
rials, Dilecto can be dropped,
jammed into tight chassis,
treated roughly in assembly
and service.

A laminated plastic with cop-
per or aluminum sheet bonded
tightly to one or both sur-
faces. Base materials: paper
or woven glass fabric. Resins:
phenolic, epoxy, or Teflon*.
Good deliveries; expert engi-

EASY TO ASSEMBLE!

C-D-F Metal-Clad Dilecto

As manufactured by

INSULATED CIRCUITS, INC.
WEST CALDWELL, N.J.

As manufactured by

INSULATED CIRCUITS, INC.
WEST CALDWELL, N. J.

Write for new Metal-Clad
Technical Bulletin, samples
of all grades. The name and
address of C-D-F sales engi-
neer nearest you are listed in
both Electronics Buyers Guide
and Product Design File

neering and fabricating (Sweet’s). DUPONT TRADEMARK
service.
improves design ... simplifies purchasing... speeds production!

@ CONTINENTAL DIAMOND FIBR

CONTINENTAL -DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC.
NEWARK 16. DELAWARE

30 Want more information? Use post card on last page.
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IMMEDIATE DELIVERY
ona NEW TUBELESS!

MAGNETIC AMPLIFIER

AC LINE
s | VOLTAGE REGULATOR

MODEL MLR - 1000

1 KVA

NO TUBES TO REPLACE
NO MOVING PARTS
NO VIBRATING CONTACTS
REGULATES RMS VALUE

IDEAL FOR UNATTENDED INSTALLATIONS

Specfications...

RM S AC OUTPUT VOLTAGE
s
|

AC QUTPUT YOLTAGE ,

OUTPUT YOLTAGE

* Input Voltage Range: 95 to 135 volts @ Power Factor Range: 0.5 lagging to 0.9
Y e * Output Voltage: Nominal 115 volts. can [e5ding
B0 S . be adjusted from 110 to 120 volts.

® Response Time: 0.2 sec.

Output Ct t: 8.
ROV ERErRIT S SmRens: ® Moximum load: 1.0 KVA

. *Regulation Accuracy: +0.25% for an J
ror MR AReRAEe 1 combinaion of ne rlosd | ®pmbien Temperoure fonge:
nearest sales office. eFrequency Range: 60 cycles > 10% #Dimensions: 19%" wide x 11 high x
New York City:  HUnter 2-7784 ®Wave Form Distortion: 3% maximum [RRVA .deep (cabin’e't).
Philadelphia: NOrristown 5-2600 (':c'kwr'):ief) 10%" high x 11" deep
Chicago: Dlversey 8-6885
St. Louis DElmar 7701 ® Mounting: Cabinet or 19 Rack Panel
Kansas City, Mo.: Jefferson 7221 ®Finish: Gray Hammertone
Dallas: FOrrest 8-8306 ® Weight: 85 Ibs,
Denver: MAin 3-0343
San Francisco: Ulmar 1-7129
Syracuse: 2-1167
;'i'r"s:e";::"s: x‘:\'::; ljzgj Write for Bulletin MLR 1000

Seattle: MOhawk 4895
Alb : 5-9632
Los U:::;?:: Sycamore 8-5790 P E R K I N E N Gl N E E R I N G c o R Po

345 KANSAS ST, EL SEGUNDO, CALIF. PHONE: OREGON 8-7215
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BH FLEXTRUDE
105

All the quality you've come to depend on in BH
Fiberglas Sleevings is found in this new member of
the Bentley, Harris Family. BH Flextrude-105 is an
extremely flexible, extruded vinyl tubing, Under-
writer's Laboratory approved for temperatures up to
105°C. A low temperature brittle point — averaging
—-18°C. — and excellent oil resistance gives it a wide
application range.

BH Flextrude-105 is available in Transparent, Black,
White, Yellow, Green, Blue, Red, Grey, Orange and
Violet. Transparent Flextrude will stay that way, it
will not cloud or fog with heat or age. Now, harnessed
wires can always be identified without the necessity
of tearing apart the insulation. Both the colored,
and the clear are equally dependable. Both offer out-
standing electrical, heat and flame resistance qualities.
Available in sizes #24 through 215",

When high dielectric resistance is not a factor, you
will find BH Flextrude-105 ideal . . . but for greatest
electrical value, use famous BH Fiberglas Sleevings.
We'll send you samples of both . . . just give us a
few facts . . . temperatures encountered, electrical
loads, physical properties wanted.

BENTLEY, HARRIS MANUFACTURING COMPANY
1305 Barclay Street
CONSHOHOCKEN, Pa. TELEPHONE: TAYLOR 8-0634

BENTLEY, HARRIS

e

TUBING

*TM Owens-Corning Fiberglas Corp.

May, 1956 — ELECTRONICS
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with your
engineers

IN SOLVING YOUR

RESISTANCE PROBLEMS

Save valuable engineering time . . . team up with
Ohmite to solve your resistance problems. Ohmite
engineers are resistance specialists . . . they can
quickly analyze your requirements and recommend the
correct rheostats and resistors to fit your application.
Years of experience in building dependable resistance
units . . . complete design, development and production

< VR —re

facilities . . . plus a long record of helping others to eco-
nomically solve their resistance problems . . . are your
assurance that Ohmite can help you. We invite you

to submit your resistance problems to us.

OHMITE MANUFACTURING COMPANY, 3610 Howard Street, Skokie, Illinois (Suburb of Chicago)

e Buglrwidk- ) 31N T

RHEOSTATS » RESISTORS o RELAYS » TAP SWITC'H!_S e TANTALUM CAPACITORS
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OHMITE

=1

AMR

Ohmite Amrecon relays have proven their
exceptional ruggedness and long life in years of
service. Now, four popular stock models—

DOS, DOSY, DO, and CRU, in 65 different types—

are available from stock.

Models DO and DOS fill many industrial needs for
a compact, lightweight relay that handles power
loads usually requirmg much larger, heavier units.
They are particularly adaptable to aircraft and mobile
equipment where severe sgxock and vibration are
encountered. The increased operating sensitivity of
Model DOSY relay, equi with twin coils,
makes the DOSY adaptaﬂ)e to a wide range of
electronic control circuits, such as plate circuit controls.
At 115 VAC or 32 VDC, noninductive load, Models
DOS and DOSY have contact ratings of 15-amp;
Model DO, 10 amp; and Model CR&, 5 amp. Available
in a wide range of coil operating voltages and
contact combinations.

oA A

OHMITE

RHEOSTATS  RESISTORS « RELAYS « TAP SWITCHES

équ®

HIGH QUALITY, ALL-PURPOSE RELAYS...
RUGGED, DEPENDABLE FOR LONG LIFE!

Current ratings up to 25 amp, AC or DC.
Also made-to-order models in many contact

/ combinations and coil voltages.

\ £
@’?' —
i)

HERMETICALLY SEALED OR L ¥
DUST-PROTECTIVE ENCLOSURES ¥

OHMITE MANUFACTURING COMPANY

3610 Howard Street, Skokie, lllinois
(Suburb of Chicago)



Double check the Core Manufacturer
with the low price and quick delivery
promuses, which do not permit intelligent
engineering and careful production.

Long established firms like
MOLDITE, with their vast contribu-
tions to research and development
of new cores and core materials,
with their advanced production and
testing techniques, are greatly re-
sponsible for raising the worlds
standards for quality cores, molded
coil forms, and ferrites. Every busi-
ness has its Johnny-come-lately’s
without the backround and goodwill
that we at MOLDITE cherish and
protect every day.

When you want cores you can

trust, that will guarantee the high

quality of your equipment,
MOLDITE

is ready to serve you.

ALWAYS DElIVERSMA IjI#I“G:H QvUAll'I"Y PRODUCT
L - ,-- __

. A SR L e

Send for our Catalog 120
IRON CORES o FERRITES o MOLDED COIL FORMS o E E CORES

Robert T. Murray Co. Jerry Golten Co.  William A, Franklin Jose Luis Ponte

1410 Chestnut Avenue
Hillside 5, New Jersey

Perimuth-Colman & Assoc. John S. Plewes Co.

604 Central Avenue 2750 W. North Ave. 3 Holly Road Cerdoba 1472 2419 South Grand Ave, 52 Humbercrest Blvd,
East Orange, N. ). Chicago 22, Ill.  North Syracuse, N.Y, Buenos Aires Los Angeles Cal. ‘Toronto 9. Ontario
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How will the tube function

In your circuit?

With the aid of the Tektronix Type 570 Characteristic-Curve Tracer
you can sce exactly how a vacuum tube will function under almost any
set of circuit values. You can read voltages and currents accurately
from the family of characteristic curves presented on the screen.
These accurate pictures of grid, plate, and screen-grid character-
istics under your own design conditions can save many hours of

Displays Families of Curves on CRT Screen
Choice of four to twelve characteristic curves
per family — with as many as 8 positive-bias
curves per family. Low-impedance grid-step
supply has high current capability for accu-
rately displaying positive-bias curves.

Plots All Important Characteristics
Plate current against plate voltage.
Plate current against grid voltage.
Screen current against plate voltage.
Screen current against grid voltage.
Grid current against plate voltage.
Grid current against grid voltage.

Tektronix, Inc.

P. 0. Box 831, Portland 7, Oregon

Phone CYpress 2-2611 « TWX-PD 265 « Cable: TEKTRONIX

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

valuable engineering time.

TYPE 570 BASIC SPECIFICATIONS

Calibrated Controls

Accurate current and voltage readings directly
from the crt screen.

Wide Display Range
11 current ranges from 0.02 ma/div to
50 ma/div.
9 voltage ranges from 0.1 v/div to 50 v/div.
11 series-load resistors from 300 ohms to
1 megohm.
7 grid-step values from 0.1 v/step to
10 v/step.

Price— $925

f.o.b. Portiand (Beaverton), Oregon

Want complete specifications? Please
call your Tektronix Field Engineer or

Representative, or write direct for
Type 570 Technical Description.

pRososcasss
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

RAYTHEON |4

\

ONE MAN? NO\TWELVE!

ADD THEIR SKILLS TO YOUR STAFF-AT NO COST

Excellence in Electronics

You see only one man on the button. But he
is representative of twelve—12 Raytheon
Application Engineers. They all work in the
division of Raytheon that designs and pro-
duces magnetrons, klystrons and special
purpose tubes.

Teamed together, your engineers and ours
can determine the tube requirements of your
microwave system: Which klystron is best
suited? Which magnetron? Should an exist-
ing tube be modified, or is an entirely new
one called for?

This teamwork lightens the burden on your
systems engineers. It lets them concentrate
on equipment designs while our engineers
assist you in selecting the right tubes for the
best service.

Consult the leading maker of magnetrons
and klystrons right from the start. Raytheon
is ready to help you wherever you are, what-
ever your project —military or commercial.
Write for details on our Application Engi-
neering Service. Ask also for valuable Tube
Data Booklets.

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PT- 47, Waltham 54, Massachusetts

Raytheon makes: Magnetrons and Kiystrons, Backward Wave Oscillators, Traveling Wave Tubes, Starage Tubes, Power Tubes, Receiving Tubes, Picture Tubes, Transistors

www. americanradiohistorv.com



Again CTC comes up with an ad-
vancement for more secure, more effec-
tive electronic assemblies. It’s the new
Perma-Torg* constant tensioning de-
vice for tuning cores of standard CTC
ceramic coil forms.

CTC’s Perma-Torq, a compression
spring of heat treated beryllium copper,
has very high resistance to fatigue and
keeps coils tuned as set, under extreme
shock and vibration. It allows for im-
mediate readjustment without removal
or loosening of any mounting nut or
locking spring. But most important of
all — Perma-Torq like all CTC com-
ponents is quality controlled.

CTC’s quality-control means you get
consistent top quality components.
Each step of production is checked,
each component part — even though
already certified — is checked again.
And finally CTC’s finished product is
checked. That’s why CTC can offer you
a guaranteed electronic component —
standard or custom — whose perform-
ance you can depend upon.

CTC researchers and practical ex-
perts are always available to help solve

36

your components problems. For sam-
ples, specifications and prices write to
Sales Engineering Dept., Cambridge
Thermionic Corporation, 437 Concord
Ave., Cambridge 38, Mass. On the West
Coast contact E. V. Roberts, 5068 West
Washington Blvd., Los Angeles 16 or
988 Market St., San Francisco, Cal.

NEW PERMA-TORQ UNITS come completely
factory assembled to mounting studs, eliminating
the bother of assembling and adjusting separate
locking springs. CTC coil forms with Perma-Torq
Tensioning Device are designated PLST, PLS5,
PLS6 and PLS7, are completely interchangeable
with the LST, 1.85, L.S6 and 1.87 series, and are
available at no increase in price.

*Patent pending

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components
custom or standard

Want more information? Use post card on last page. May, 1956 — ELECTRONICS



MAXIMUM MICROWAVE POWER

O a

VE SIGNAL SOURCE
MICROWEN o 4,600 MCS

eyl

Fast Uni-Dial operation saves engi:
neering manhours in the laboratory.

MICROWAVE
SIGNAL SOURCES

Assured .full power output through-
nge for antenna measurements,

A
+19% frequency a‘ccuracy
for production iine testing.

AVAILABLE ON EQUIPMENY LEASE PLAN

FIELD MAINTENANCE SERVICE AVAILASBLE
THROUGHOUT THE COUNTRY

POLARAD ELECTRONICS CORPORATION

"oven geirasttt 43-20 34th STREET, LONG ISLAND 1, N. Y.

REPRESENTATIVES

ELECTRONICS — May, 1956 Want more information? Use post card on last page.
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MARINE ELECTRONIC EQUIPMENT
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DEEP DEPTH SOUNDER Sonar unit in

wide Navy use, now available commercially. Gives clear
indication of depth on CRT in two scales: 0-100 feet;
0-100 fathoms. Records continuously in three scales: 0-600
feet; 0-600 fathoms; 0-6,000 fathoms.

FISHSCOPE Most advanced fish finding device on the

market, available in three versions for deep and shallow
fishing. Spots fish on CRT at depths to 400 fathoms, then
magnifies any 10-fathom sector 20 to 40 times for clearer
view. Compact design, single transducer.

LORAN Compact, direct-reading aid to long-range navi-

gation. No special training required to operate. Fix
obtained from single, 28-tube unit in matter of seconds,
regardless of weathcr or sea conditions. Absolutely accu-
rate though relatively low in cost.

RADAR For long and short-range navigation in any

weather. CRT display gives clear picture on 1, 2, 5, 10
and 20-mile range. Patented slotted waveguide antenna,
mounted on transmitter, assures superior definition. Ideal
where space and gencrator capacity are limited.

SUR

VEY DEPTH RECORDER

Extremely accurate equipment for measuring depth of
water for survey purposes. Legible, permancnt record of
depth, 0 to 250 fathoms, is made within eight overlapping
range scales. For permanent or temporary installation.

E Do CORPORATION o COLLEGE POINT, L. 1., N.Y.
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RADIO RECEPTOR
» GERMANIUM

GIASSADIONES

e e e e e n = = e = = o e YA e e M A i e S - e

Avazlable in Production Quantities

Thanks to Radio Receptor’s recently developed controlled gold bond-
ing process, there’s a new standard of excellence in glass diodes.
Now you can have dependable, high conductance without sacrifice
of desirable low leakage in reverse current. These diodes are tested
in excess of military requirements and include every desired feature
you've sought, including utmost stability, durability and precise size.

CODE NO MIN MUM FORWARD PEAK INVERSE MAXIMUM REVERSE
: CURRENT AT +1V (MA) VOLTAGE CURRENT (UA)
Glance at the specs of
DR309 400 100 %8 @ %8\‘; these four representa-
@ tive types . . . You'll see
DR301 400 125 100 @ 50V ' why RRco. gold bonded
diodes will give you out-
10 @ 10V standing performance.
DR308 200 100 50 @ 50V
DR310 100 150 50 @ 100V i

Really
Reliable

ELECTRONICS — May, 1956

If you're working on . ..

Computers * Receiving equipment * Transistor biasing + Magnetic
a_mpl;flers + Modulators - Demodulators + Pulse circuitry « Logic
circuitry « Metering » Varistors

... The new RRco. gold bonded diodes offer a golden opportunity
for design and development in these and many other applications. For
the full list of types available, write today to Dept. E-16

Semiconductor Division

RADIO RECEPTOR COMPANY, INC.
Radio and Electronic Products Since 1922
240 Wythe Avenue, Brooklyn 11, N. Y. « EVergreen 8-6000
Radio Receptor Products for Industry and Government: Selenium Rectifiers e Germanium Diodes

Thermatron Dielectric Heating Generators & Presses e Communications, Radar & Navigation Equipment

Want more information? Use post card on last page. 39



How [UNITED) £=

AIR LINES

Protects
Safety Record
and Reduces
Operating Costs
with . ..

Micro-Vision

At the world’s largest commercial aircraft maintenance
base, in South San Francisco, Bausch & Lomb Stereo-
microscopes play an important part in insuring the
safety and efficiency of United Air Lines planes. For 15
years inspectors have been using these optical aids for
quick, sure identification of defects in cams, bearings,
gear teeth, plaring, connecting rods, and many other

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

e See actual stereo views!

® Know how and where to use Stereomicroscopes!
e Fit exact model to job needs with unique Selector-Chart!

Wite

today for Manual D-15.
Bausch & Lomb Optical Co.,
61405 St. Paul St., Rochester 2, N. Y.

STEREOMICROSCOPES

engine parts. Cracks, plating inclusions, rough surfaces
which might cause wear—they all show up vividly in
natural 3-dimensional detail. These critical inspections,
made during regularly scheduled engine overhauls,
catch failures before they happen. The result: depend-
able safety . . . lower operating cost.

BAUSCH & LOMB

SINCE@IBSB

America’s only complete optical source
... from glass to finished product

40
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Good-All capacitors with MYLAR™ dielectric
comhine SPACE SAVING SIZE with
remarkably HIGH INSULATION RESISTANCE

Other outstanding characteristiecs include STABILITY WITH LIFE, LOW POWER
FACTOR and HIGH HUMIDITY RESISTANCE. Good-All MYLAR dielectric capacitors
are widely used in tolerances of 1%, 2% and 5% because of the assurance that later
shifts will not wipe out the advantage of initial precision. Shelf life is inherently
superior to that of paper dielectric capacitors,

MARBELITE SERAMELITE

TYPES 620M & 621M TYPES 620S & 621S
SR PSR
GOOD-ALL -
MYLAR Dielectric, Cased in plastic impregnated MYLAR Dielectric. Housed in glazed ceramie tubes
tubes and end-filled with tough, durable thermoset- for use under extremely severe humidity econdi-
ting plastic. 620M —-extended foil const. 621M is tab. tions. $20S—extended foil eonstruetion. 6215 is tab.

*DuPont’s trademarx for polyester fiim,

insulation résistance........Greater than 20,000 Megohm Mfds. at 25°C. High IR is retained at elevated .temp.

Power factor.................. Less than 0.59%. from 4-25°C. to +-85°C. Less than 1.59% from +25°C to 4 150°C.

Temperature range.......... May be operated at rated voltage — 65°C to+ 85°C and to 4 125°C without derating.

Tolerances available .1%., 29%, 5%, 10% and 209%.

Humidity resistance..........These types easily mect the humidity requirements of RETMA specification REC-
118-A, Section 2.38.

Physical size............c....... The miniature size of these types is illustrated in the table below.

DIMENSIONS OF SELECTED VALUES

Cap. 620M 621M 6205 6215
{mtd.) 200v 600V 200v 600V 200v 600V 200v 600V
01 223x  27/32 | 223x 27/32 | .223x V1716 | 223x 11/16| .215x 27732 | .215x 27/32 | .215x 27/32 | 215x 27/32
022 243x 27/32 | 243x 27/32 | .243x 11716 [ 243x 11/16| 312x1 32x1 312x1 32x1
047 363 x 27/32 | 450x 31,32 | .283x 27/32 | .363x 31/32| 312x1 360 x 1 312x 1 3601
R 363 x 31732 450x) 1/4 363 x 27/32 | 450x 1 1/8 360 x 1 A438x1 1/4 360 x 1 438x1 1/4
22 450x1 3/16 | 610x1 1/2 .450x1 1/16 | s10x 1 3/8 428x1 1/4 531 x113/16 | .438x1 1,4 531x 113716
A7 450x1 5/8 J98x 1 172 450x 1 172 T18x1 3/4 531 x1 9/161 625x1 7/8 531 x1 9/16 | 625x1 7/8
¥ TEMPERATURE — DEGREES CENTIGRADE TEMPERATURE—DEGREES CENTIGRADE
w
L 0%
- z
v Y ~ < 8% —
28 T 6% 7
g% e ~ o +4%|— CAPACITANCE CHANGE VS TEMP. —
5 X INSULATION RESISTANCE VS. TEMP I S 2 L } i i i J/
Sttt ° y—f‘._{;_f_._l-——,—
L-10) o o
e H [ | I I 2% I
35 45 55 65 75 85 ’s 105 us 125 -75 -30 -~15 [=] 25 30 15 100 126

Our engincers are ready to worlk with you on special applications.
Write or wire for specifications and quotations.

ELECTRONICS — May, 1956 Want more information? Use post card on last page.
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More
Than

100
Pages

of
Important
Working

LR R T ) D [}
e ata

The Grant Industrial Slide
Catalogue—on the press—
outlines principles, de-
tails, of mare than 100
standard and custom-
made slides. A working
manval on built-in acces-
sibility. Ask us to reserve
your free copy.

42

| the key factors in design -

ant INDUSTRIAL SLIDES FOR

ACCESSIBILITY
COMPACTNESS
PROVISION FOR EASY,
SPEEDY MAINTENANCE
AND COMPONENT
BEPI.ACEMEN'I‘

Grant Industrial Slides are essential to the solution of most
problems centering on these design factors—so highly
emphasized in this automation era. Grant Slides

provide skillfully developed, competently engineered
sliding, pivoting mountings for nearly all types of
assemblies—electronic, hydraulic, pneumatic, mechanical.

Grant engineers and representatives are located in all
important industrial centers—their valuable store of
specialized experience is yours for the asking.

a “i INDUSTRIAL SLIDES

Grant Pulley and Hardware Corporation
31-85 Whitestone Parkway, Flushing 54, N.Y.

944 Long Beach Avenue, Los Angeles 21, California

Want more information? Use post card on last page. May, 1956 — ELECTRONICS



from face to terminal block

Yy

{3
caniet

NEwW—Repeat Accuracy within + % of 1% of
full scale (30 sec. and longer ranges); + Y2 of 1% on faster
timers.

NEW-—Full Vision Dial. 300degree scale assures
precise settings and fast, accurate readings. Dial and pointers
protected by transparent cover.

NEW Contacts, rated 15 amps., give positive quick-
make, quick-break operation. Contacts are of silver cadmium
oxide with ability to handle high inrush currents.

NEW Flexibility in wiring. Nine-position terminal block
offers side or rear connection, presents a variety of wiring
possibilities.

NEW Reset Shock Spring Design labora-
tory tested for more than a million operations.

NEW Friction Setting Mechanism allows
adjustment even while timer is operating.

NEW-—Ratchet Clutch operated by powerful relay,
provides instant action, no slip.

NEW O-Ring Retainer permits quick removal of
bakelite housing, exposing entire timer mechanism.

Timer driven by high torque (30 in. oz. at 1 r.p.m.) Cramer
Type 112 Synchronous Motor.

74 R. W. CRAMER CO., 7«.

\ P L
chiiiCe
Tll\llNﬂ(i
D"V‘s SPECIALISTS IN TIME CONTROL

BOX 3, CENTERBROOK, CONNECTICUT

www.americanradiohistorv.com



TAYLOR

Laminated Plastics:
~Vulcanized Fibre,

s
An i

TAYLOR FIBRE CO.

Plants in Norristown, Pa. and La Verne, Calif.

PHENOL—MELAMINE—SILICONE—EPOXY LAMINATES ¢« COMBINATION LAMINATES ¢« VULCANIZED FIBRE * POLYESTER GLASS ROD

Tips for designers

Terminal board for o complex circuit in an

electronic spectrophotometer instrument is made of

Taylor Grade LE lominate . . .
insulating and mechanical properties.

Large exhaust fans use Taylor paper base
phenolic washers to help absorb thrust . . . an
inexpensive arrangement, with long life.

Welders’ helmets are fabricated from tough,
duroble Taylor vulcanized fibre . . . readily
formed to many desired cortours.

Rotary lawn mower utilizes abrasion resistance
of Taylor phenolic laminate washer in slip-clutch
attachment of drive shaft to cutting blade.

TAYLOR FABRICATING
FACILITIES

Your production problems can
often be simplified . . . schedules
safeguarded . . . inventory head-
aches cured . . . and overall costs
reduced by having Taylor fabri-
cate finished parts of vulcanized
fibre and laminates to your
specifications. Efficient, modern
facilities are ready to serve you.
Write to Taylor about your spe-
cific requirements.

44

selected for its

Chosen for its mechanical strength and electrical insulation, this Taylor

laminated tubing provides an economical means for making {1} an

ignition breaker arm bushing and {2) a distributor terminal bushing.

Strength plus electrical insvlation,

available in Taylor laminated tubing

Among the most versatile basic
materials available to the designer,
Taylor laminated plastics are con-
stantly finding new applications

. in new products for future
markets and as replacements for
parts in current production.

Widely used in flat sheets for the
fabrication of parts for electrical
components, Taylor laminates are
also available in tube form. This
makes them applicable to an even
greater number of parts . . . such
as bushings, guides, shafts, and
housings for resistors, thermistors
and fuses. The tubes are supplied
with inside diameters as small as
34". Standard lengths are 36” or
49”7, depending on grade, inside
diameter and wall thicknesses.

Included in the broad selection of
Taylor laminated tubing are a
great variety of different grades

Want more information? Use post card on last page.

wWWW.americanradiohistorv com

. . . paper, fabric and glass bases
combined with special formula-
tions of phenol, melamine, sili-
cone and epoxy resins. Each grade

offers electrical and physical prop-

erties which qualify it for a speci-
fic application at a reasonable
price.

Of particular interest to economy-
minded designers and production
managers is the fact that this
laminated tubing permits the use
of a part for a mechanical applica-
tion without the need for extra
electrical insulation.

Plan to take greater advantage of
Taylor laminates . . . in tube,
sheet and rod form . . . either in
your present products or in those
which you are now designing. Call
or write for a discussion of your
specific requirements.

May, 1956 — ELECTRONICS



Save Money, Maintenance and Man-hours!

ET YOUR

with dependable, long-life

Federal

SELENIUM
RECTIFIER

Power=-Converting
EQUIPMENTS

NO costly, bulky, moving equipment to buy
...no expendable parts to replace fre-

quently . . . virtually no maintenance! No wonder
Federal’s compact, rugged, always-dependable
Selenium Rectifier Equipments are the growing
answer to DC output requirements . .. for indus-
trial power, battery chargingand hundreds of other
DC applications.

Federal Equipments are ready to connect to your
AC source . .. ready to deliver uninterrupted DC
power wherever you need it and whenever you
need it!

Powered by Federal’s completely inert selenium
rectifiers, the life of Federal Equipments is practi-
cally unlimited. All are conservatively rated...with
a wide margin of safety to withstand momentary
heavy overloads.

If the DC output you need is not in Federal’s line of
standard power supply equipments, Federal will design
and build to meet your specific reqiurements. Tell us
the roting you need . . . write today to Power Equip-
ment Department—E-213

Federal Telephone and Radio Company
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
COMPONENTS DIVISION - 100 KINGSLAND ROAD « CLIFTON, N. J.

In Conodo: Standard Telephones and Cables Mfg. Co. (Canada) Lid., Montreol, P. Q.
Export Distributors: International Stondard Electric Carp., 67 Brood St., New York

ELECTRONICS — May, 71956 45
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DON'T GIVE UP uﬂ !
WITHOUT TRYING AN |

UM CTefton

PRODUCT

What are you striving for —product M .
improvement? —better equipment per- &
formance?—a more economical {
process? A product made of ““Teflon” M '
by R/M could well be the missing link &
you’re seeking. For R/M has been

working with this wonder plastic ever m_

since it was produced and, with it, has I )
solved some of the very toughest o
problems encountered in recent years -“'
by electrical and electronics engineers. L L:LI'

It is quite conceivable that R/M has . '% |
already faced your particular problem / o
and come up with a solution to it. So ' =

take advantage of the skill, experience
and unmatched help that R/M can
offer you. The many different products
pictured indicate R/M’s versatility in
“Teflon” manufacture. We can fab-
ricate to your own specifications or
supply you with “Teflon”’ in the form
of rods, sheets, tubes or tape (in 13
colors conforming to military standard
color code). For further information,
write today.

Properties of “Teflon’: High dielectric
strength ¢ Moisture absorption zero e
Unaffected by weather ¢ Excellent heat
stability up to 500° F. in continuous op-
eration ¢ As tape, leaves no carbon residue
along the discharge path ¢ High impact
resistance ¢ Nonadhesive ¢ Stretches
easily ¢ Tensile strength 1500-2500 psi.

*Du Pont trademark

RAYBESTOS-MANHATTAN, INC.

PLASTIC PRODUCTS DIVISION, Manheim, Pa.

FACTORIES: Manheim, Pa. ¢ Bridgeport, Conn. » Na. Charleston, S.C. « Passaic, N.J. » Neenah, Wis. ¢ Crawfordsville, ind. « Peterborough, Ontario, Canada

RAYBESTOS-MANHATTAN, INC., Asbestos Textiles « Laundry Pads and Covers e Packings e Brake Linings ¢ Brake Blocks e Clutch Facings o Fan Belts « Radiator Hose
Rubber Covered Equipment o Industrial Rubber, Engineered Plastic, and Sintered Metal Products e Abrasive and Diamond Wheels o Bowling Balls

46 Wemt nrore information? Use post card on last page, May, 1956 — ELECTRONICS
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W military
Features N\

W DESIGNED TO MIL-T-25380/5
B RELIABLE OPERATION UP TO 75°C t r a n s i s to r s

B WELDED HERMETIC SEAL
W RIGID PRINTED BOARD MOUNTING
B UNIFORM CHARACTERISTICS

- .
SMACEISEE Transitron's military type 2N200 germanium
transistor is designed for use in electronic

equipment where high ambient temperatures

MAXIMUM RATINGS and severe environmental conditions require
Collector Voltage, Veo at 75°C 30 volts an extremely reliable transistor.
Power Dissipation 100 mw The 2N200 meets all of the requirements of
Collector Current 100 ma

MIL-T-25380/5, and due to its improved case

TYPICAL CHARACTERISTICS design, is the preferred type for all transistor

Common Emitter Current Gain, B 45 applications. It is the recommended replace-
Common Emitter Power Gain 40 db

Input Resistance, hy 32 chms ment for the 2N43A.

Eollsiion CulielSugRnl it Axuc Send for Bulletin TE-1320

.I o
rda nSItnon electronic corporation o melrose 76, massachusetts

—we— = a(é = - ““ﬁ;lﬂ?

Germanium Diodes Transistors Silicon Diodes Silicon Rectifiers



Save Money and Improve Performance, too!

That’s right — time and time again General Plate Division has been
able to cut electrical contact costs for customers — while improving
product performance.

At General Plate Division customers with contact questions deal di-
rectly with a top notch team of Engineers, Production people, and Cost
Analysts who specialize in contact activities.

Result? Savings — savings by design for alert customers — with im-
proved performance in the bargain.

Here’s what’s behind it —

Drawing on forty years of metal cladding experience, General Plate
Engineers have developed superior bonded metals which combine the
best electrical and mechanical properties of two or more separate
metals for greatest contact efficiency and economy.

General Plate Production people have developed the finest facilities
available for the manufacture of all kinds of contacts from these ma-
terials.

General Plate Application Engineers and Cost Analysts have worked
out contact design details which assure you contacts you can count on
— at real savings.

You too can earn this double dividend at General Plate Division —
why not investigate — today.

METALS & CONTROLS CORPORATION

GENERAL PLATE DIVISION
35 FOREST STREET, ATTLEBORO, MASS.

48 Want more information? Use post card on last page.
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GENERAL PLATE ELECTRICAL
CONTACT KIT FOR LABORATORY
AND DEVELOPMENT USE

Kit K11 contains a wide assortment of
silver rivet contacts; Kit K12 has repre-
sentative standard button contacts. Also
included are mertal strips for fabrication
of contact parts. These kits are available
at nominal cost. Bulletin available.

You can profit by using
General Plate Composite Metals

May, 1956 — ELECTRONICS



from Trangitron

SILICON
RECTIFIER

D.C. Output
Voltage Current Stack
Circuit (volts) (amps) Type No.
3¢ Bridge 1132 .6 TD12A60F2A1
3¢ Bridge 62 2.4 TD12C10F1A3
3¢ Holf Wave 1124 .6 TD12A60Y4AY
3¢ Half Wave 46.5 4.8 TD12C10Y1 A4
1¢ Bridge 1128 .4 TD12A60B3A)
1¢ Bridge 250 2.4 TD12C40B1A3
1¢ Bridge 62.5 2.4 TD12C10B1A3

RATINGS AT 125°C AMBIENT TEMPERATURE

FEATURES J:@r
o RELIABLE OPERATION UP TO 150°C The recognized superiority of silicon rectifiers has now been combined
with the versatility of stack mounting in two new series of silicon
o VOLTAGE RATINGS UP TO 2580 RMS rectifier stacks. These rectifiers overcome the basic limitations of
germanjum, selenium and copper oxide to provide trouble-free opera-
e CURRENT RATINGS UP TO 50 AMPERES tion under the most severe environmental conditions.
Transitron silicon rectifier cells have established a record of depend-
o EXCELLENT REGULATION ability in such critical applications as missiles and jet aircraft. They
are designed to meet the requirements of MIL-E-1C. Four JAN types,
o NEGLIGIBLE LEAKAGE CURRENT the IN253, IN254, IN255 and IN256, may be optionally incorpo-

rated into these stacks. Write for Bulletin TE-1342.

D.C. Output
Yoltage Current Stack
Circuit {volts) {amps) Type No.
3¢ Bridge 188 6 TL6J20F1 AY
3¢ Bridge 46 6 TL6JOSFIAT
3% Half Wave 93 12 TL6J20Y1A2
3¢ Half Wave 186 6 TL6J20Y2A1
1¢ Bridge 125 4 TL4J20B1A
1¢ Bridge* 125 12 (2)TL6J20D1 A3
1¢ Bridge* 375 4 {2)TL6J20D3 AT

RATINGS AT 125°C AMBIENT TEMPERATURE

* 2 Stacks Required

[
IranSltnon electronic corporation « melrose 76, massachusetts
—=y— &»«E n:i = - "dﬁw T
®

Germanium Diodes Transistors Silicon Diodes Silicon Rectifiers.




~ PICTURES OF

{ Airpax has recently expanded its line of choppers and
{ introduced a minature circuit breaker, a wide-band
i audio-frequency detector, and a magnetic amplifier.

§

Miniature Circuit Breaker

i
, } Types 401 and 410 Circuit Breakers make possible
. 2 a new flexibility in equipment protection. This minia-
' ture breaker illustrated to the left fits in the same space
on vour front panel as a conventional toggle on-off
switch—yet it protects yvour equipment as well as con-
trols the power to it. With an Airpax breaker, the same
protection heretofore available onlyv at power distribu-
tion centers and large power supplies 1s now entirely
feasible on individual chassis; breakers are available
rated up to 10 amperes at 120 volts rms.

The magnetic inverse time delay of the Airpax
breaker allows normal transients to pass without trip-
ping the breaker. Trip level is independent of ambicnt
temperature. The single-phase series circuit breaker is
wired into an equipment exactly as is a spot on-off
. switch. The roggle 1s used exactly as an on-off switch

i and 1n addition it snaps to the off position if the hreaker
oy e i trips to show the operator which chassis is out. Action
is trip free; the equipment cannot be forced on while
the fault persists.

Time delay and trip level of each breaker are tested
before the unit is shipped to assure you of the utmost in
reliable equipment protection.

Frequency Detector

Another new Airpax product is the Magmeter. This
wide-band frequency detector is designed to simplify
vour cquipment. Type F-948 operates from 0 to 500
cps; other types are available with ranges from 0-30 to
0-2000 cps. Wherever frequency is to be indicated in-
stantancously over a wide band, the Magmeter offers a
means for improving the performance of your equip-
ment.

The signal whose frequency is to be measured is fed
through a current limiting resistor to an Airpax Mag-
meter. The output from the Magmeter is connected
through a calibrating rheostat to a d’Arsonval meter. A
500 microampere movement is used with Type F-948.
Meter deflection 1s then directly proportional to fre-
quency over the full frequency range. No regulated refer-
ence voltages are needed; the Magmeter is relatively in-
sensitive to signal waveform and tolerates wide Hucrua-
tions in signal veoltage.

Once calibrated, a Magmeter retamns an accuracy
of 2 per cent of full scale despite changes in service con-
ditions. Operated within its ratings, it has a life of many
years without being recalibrated.

Each Magmeter is standardized before leaving the
factory. So stable is this magnetic component that it
can be used with the dara on its individual calibration
card as a sccondary frequency reference.

Coaxial Chopper

Toward the opposite end of the spectrum is the Air-
pax Tvpe 199 Coaxial Chopper. This unic is driven at
100 cps (other drive frequencies can be provided on
special order) and switches coaxial 30-ohm lines. One
50-ohm Tine (moving line) is alternatelv connected to

AIRPAX

PRODUCTS
COMPANY

DESIGNERS ENGINEERS

WWW americanradiohistorv.com



PROGRESS

either of two other SO-ohm Imes (hxed hines). Durig
intervening intervals, the hxed lmes are ternunated in
their characteristic impedances. From 200 Mec o 400
Mc the SWR looking into any of the three lines does
not exceed 1.3, The unit s 2-%4 by 1-9/16 by 13/16
mches.

Chopper Driver

Operating characteristics of some control equip-
ments could be improved by the use of a 400-cps chopper
such as Airpax Type 300. To provide the necessary +00-
cps drive. Airpax has dey eloped the compact vacuum-
tube plug-in oscillator shown here. Type 202 Chopper
Driver operates trom voltages usually available in elec-
tronic equipment and provides a sinusoidal output of
6.3 volts at 400 cps. Thus, where only de power s aviil-
able or where, to avoid possible mterference from 60-cps
pickup, vou prefer to use a 400-cps chopper, Type 202
Chopper Driver provides a convement mverter. The
transtormer output is balanced to ground for minimum
interference from the drive power.

L . L]

Magnetic Amplifier

The right-hand hlm strip tells the newest Airpax
storv: development and production of an strument
magnetic amplifier. Ferrae s a ferromagnetic analog
computer ampliter of exceptional stabilitv. Airpax
engineers have deereased the imtial standoft’ and null
crrors of this magnetic amphfer to such an extent thar
vou can use this reliable component i the low-level
computing portions of your automatic controls and
euidance cquipment.

Tvpe M-943 Ferrac has two mdependent control
mput) windings and separate output and power supply
windings. Charuactenistics are tabulated below.

Chuaracteristic Rating

Inpur de, polariry reversible

OQutput unfiltered de, pelariny reversible

PRy less than 3 wates ar
Requirement 115 volrs and 400 cps

Lanear Qurput at deast 7.5 volis of outpur unde

all operaning conditions into 1000-ohm load
Nominal Gamn 100 microamperes mto cither control
winding produces 2.5 voles of ourpur, gan

s stable wirhin 2 db wirh operanme condinons

Frequeney approximately 8 ops for each 1000-0hms
Response i one control loop under standard conditions
Ininal Standott 3 microamperes or less,which corresponds wo
Forror abour 2 paris in 10,000 of tull power outpint
Null Error 5 nicroamperes of less with changes in

environmencal and operating conditions

The Ferracis hermetically scaled to withstand hunndity
and is potted to withstand vibrations ()i 10 G at 10-55
cps and H-millisecond shocks of )() G. lt can be stored
at=65 to +100 C and operated at =35 to +85 C. It
weighs only about 8 ounces.

Because the Ferrac operates at low internal vole-
ages and impedances and requires so little operating
power, it can be expecred to outhve manv other types ot
clectrome components. As with all Airpax components
the Ferracis the outcome of thoughtf ul engineering and
is produced and mmspected with consaientious care to
assure vou of a uniformly reliable product 11 which we
can be proud and of which you can be fully satshed.

ARPA =

COMPANY
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WM. RELIABILITY

a

Dependable performance is a quarter-century tradition at Motorola—
the world’s largest exclusive manufacturer of electronic equipment.
Under subcontract to Convair, Motorola engineered for reliability, and
is now producing the guidance equipment for the Navy’s new

all-weather anti-aircraft missile, the ““Terrier”.

Positions open to qualified Engineers and Physicists

'Y MOTOROLA

COMMUNICATIONS & ELECTRONICS DIVISION
National Defense Department

2710 N. CLYBOWYRN AVE.+ CHICAGO, ILL.* Laboratories: Phoenix, Arizona and Riverside, California

52 Want more information? Use gost card on last page. May, 1956 — ELECTRONICS
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NEW GERMANIUM POWER RECTIFIERS
REDUCE VOLUME AND WEIGHT 75%

GERMANIUM

POWER
RECTIFIERS
Because of the higher efficiency of germanium, these

new G-E rectifiers achieve a full 75% saving in size and Ra t_lngs to

weight—and yet actually cost less than any conventional
type dry rectifier in use today. This sharply-reduced
weight and volume is a result of greatly-increased power
per cell in the unique G-E low-loss rectifier.

TYPE
4JA3011

Compare and see! For new efficiency in your 1956 de-
signs go the limit with new G-E Germanium Power
Rectifiers. Tell your rectification problem to the G-E
application engineer—write today to: General Electric

Company, Semiconductor Products, Section X456, Elec-
tronics Park, Syracuse, New York.

4% NOW AVAILABLE IN PRODUCTION QUANTITIES
g‘.»

These rectifiers are available in standard combinations
consisting of one or more rectifying elements. A few
of the typical ratings are listed below.

Overall Size Is 5 x 5 x 7"

CIRCUIT D-C OUTPUT AT 55°C (Resistive Load) Be ‘money-wise’ and
ion Cooling) * . .
ot (N"'"’“';:"“"”g@ = '\']'9) ’pound-wise’ too, with these
g l 3
kb 12 e @ 125 V stand-out design features:

9) 8amps @ 210V Weiah d I d d
- e

Full Wave Center Tap 24 amps @ 62V 75¢ylg t ingl Molllime hecltice
o 10 amps @ 125 V o
; Full Wave Bridge 10amps @ 125V Rectifier losses have been re-

Three-Phase Half Wave 17.8 amps @ 93 V duced to ¥z or less

11.2amps @ 186 V
Three-Phase Bridge 11.2 amps @ 188 V No forward aging effects...no

need for age-compensating

#Up to double DC output currents for forced air cooling. devi
evices

..—."fz’

A
« e
.

Progress Is Ouvr Most Important Product

GENERAL 3 ELECTRIC

ELECTRONICS — May, 1956 Want more information? Use post card on last page. 53



Printed Circuit

Precision Resistors

To meet the requirements for printed circuitry,
RPC has developed Type P Encapsulated Wire
Wound Precision Resistors Miniature, single
ended units designed for easy rapid mounting
on printed circuit panels with no support other
than the wire leads. Many newly developed
techniques are employed in the manufacture
of Type P Resistors. These units can be oper-
ated in ambient temperatures up to 125°C.
and will withstand all applicable tests of MIL-
R-93A, Amdt. 3  Available in 6 sizes, rated
from 1/10 watt to .4 watt. 1" diameter by
" long to %’ diameter by 3 long. Re-
sistance values to 3 megohms. Tolerances from
1% to 0.05%.

NEW

Encapsulated Precision
Wire Wound Resistors

RPC Type L Encopsulated Resistors will with-
stand temperature and humidity cycling, salt
water immersion and extremes of altitude, hu-
midity, corrosion and shock without electrical
or mechanical deterioration. Type L resistors
are available in many sizes and styles rang-
ing from sub-miniature to standard with lug
terminals, axial or radial wire leads. Avail-
able for operation at 105° C. or 125° C. am-
bient temperatures. These resistors will meet
all applicable requirements of MIL-R-93A,
Amdt. 3. Type L can be furnished with all re-
sistance alloys and resistance tolerances from
1% to .02%.

Lo

il

Wire Wound Precision Resistors

Type A Precision Resistors are widely used for
all general requirements. They are available
in a wide variety of sizes, styles and terminal
types. They can be furnished with all resis-
tance alloys in tolerances from 1% to .02%.
Type A will meet the requirements of MIL-R-
93A, Amdt. 2, Characteristic B. Special wind-
ing techniques, impregnation and thermal
aging result in resistors of exceptional sta-
bility. Matched resistors, networks and special
assemblies can be supplied.

HIGH
QUALITY

RESISTORS ...
ELECTRONICS

RPC is o widely recognized
supplier of high quality resistors
to industry, Government Agen-
cies and the Armed Forces.
Advanced production methods,
modern equipment and scien-
tific skill enables RPC to manu-
facture resistors of highest
quality in large quontities at
reasonable cost. Modern manu-
facturing plant is completely
air conditioned and equipped
with electronic dust precipi-
tators to insure highest pro-
duction accuracy. RPC resistors
are specified for use in instru-
ments, electronic computers,
radiation equipment, aircraft
equipment and scientific in-
struments.

Test equipment and stand-
ards for checking and calibrat-
ing are equalled by only a
few of this country’s outstand-
ing laboratories. Our ability
to produce resistors of highest
quality coupled with prompt
delivery hove established RPC
as a leading manufacturer of
resistors. Small or large orders
are promptly filled.

Representatives in principal
cities. For full information send
for latest catalog.

-l
=

Wire Wound Precision
Meter Multiplier Resistors

Type MFA and MFB High Voltage Wire Wound
Resistors are Hermetically Sealed in glazed
steatite tubes with ferrule ends for maximum
protection against all adverse environmental
conditions. Fully meet all requirements of
JAN-R-29. Special multi-section winding in-
sures greatest safety factor due to low voltage
gradient between sections. Standard resistors
up to 6 megohms, 6 KV, 0.5% tolerance.
Higher resistance and closer tolerances avail-
able. MFA 9-25/32 inches long x 1%, inches
diameter. MFB 5%, inches long x 1)%; inches
diameter.

High Voltage Resistors

Type B Resistors are stable compact units for
use up to 40 KV. These resistors are used for
VT voltmeter multipliers, high resistance volt-
age dividers, bleeders, high resistance stan-
dards and in radiation equipment. They can
be furnished in resistance to 100,000 megohms.
Available as tapped resistors and matched
pairs. Sizes range from a 1 watt resistor 1 inch
long x ¥, inch diameter rated at 3500 volts,
to a 10 watt resistor 6% inches long x ¥ inch
diameter rated at 40 KV. Low temperature
and voltage coefficients. Standard resistance
tolerance 15%. Tolerances of 10%, 5% and
3% available. Tolerance of 2% available in
matched pairs.

High Megohm Resistors

Type H Resistors are used in electrometer cir-
cuits, radiation equipment and as high resis-
tance standards. Resistance available to 100
million megohms, (10" ohms). For utmost sta-
bility under adverse conditions Type HSD and
HSK Hermetically Sealed are recommended.
Eight sizes from 7% inch to 3 inches long are
available. Yoltage rating to 15,000 volts. Low
temperature and voltage coefficients. Stand-
ard resistance tolerance 10%. Tolerance of
5% and 3% availoble. Also matched pairs
2% tolerance.

914 S. 13th Street

 RESISTANCE PRODUCTS (O.
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New subminiature sealed switch
is environment-free; mounts
interchangeably with M$25085

Sealed in a corrosion-resistant,
treated aluminum enclosure,
this tiny switch is environment-
free; highly vibration and
shock resistant. It carries 5
amps. at 125/250 V.A.C. with
an electrical life rating of
100,000 opcrations. Low op-
erating force and small move-
ment differential make it ideal
for bi-metal temperature, dia-

MODEL EF-3

Single Pole, Double Throw
Move. Differential, .004 Max.
Overtravel, .003 Min.

Oper. Force, 5 to 17 oz.
Release Force, 60 gram

Elec. Life Ratings

gs: “fes -touch” devi whi
150,000 omer B 125/250 V. AC., fe lther' touch dg ices, ]”fll(f
2.5 AMP. small size permits mounting
100000 saE™ @ 125/250 V. AC.. gingly or ganged in restricted
50,000 ops. @ 30 V. D.C space. Rugged and dependa-

(3.5 AMP., IND.; 4.0 AMP., RES.) . - .
Amb. Temp., —65° to +180° F. ble, it has positive snap action.

Tiny, new 40 amp. basic switch has high
capacity, longer life and constant
stability of tolerances

Measuring only 134" x 43/64”
x 43/64"”, the new Electro-
Snap G3-8 Basic Switch han-
dles current ratings up to 40
amps. A new method of com- | =
bining Electro-Snap’s double-
break action with a heavy-duty
switching element assures elec-
trical and mechanical life of
100,000 cycles at large capacities; also provides constant sta-
bility of tolerances and accurate repeatability. New plastic
compound case gives the switch an ambient temperature rating
of —65° to +300° F. with extreme shock resistance. Small
size makes it ideal for motor controls and compact automation
set-ups. A wide range of actuators is available.

(.

MODEL G3-8

OPERATING CHARACTERISTICS

Oper. Force, 30 ozs.
Overtravel, .025"" Min.
Move. Differ., .055 &+ .010

Single Pole, Double Throw
40 AMPS @ 125/250 V. A.C.
@ 30 V.D.C. Res.

BASIC DIECAST HERMETICALLY SEALED
SWITCHES ENCLOSED LIMIT SWITCHES
SWITCHES

CONFORM TO MIL & AM SPECIFICATIONS

phragm opcrated and other

NEW SWITCH NEWS

FOR CIRCUIT DESIGNERS

New simultaneous triple-pole switch
interrupts 3-phase ac. circuits;
6-circuit control in a small package

This completely new Electro-Snap
triple-pole switch simultaneously
reverses current flow through
three windings of a 3-phase motor
up to 1 H.P. and interrupts other
types of multi-switching installa-
tions. Instantaneous “make” and
“break” snap-action of the three
poles is independent of the speed
of actuation—even extremely
slow moving cams can be used.

The K3-4 Series offers designers
a wide variety of 3-phase circuit
MODEL K3-4 hookups for servo-controls, to
limit movement of machine mem-
bers and as a start-and-stop switch
which formerly were possible only
with complicated relays or a num-
ber of separate switches. A large
selection of standard actuators
is available.

Triple-Pole, Double Throw
15 AMP., 125/250 V. A.C.
30 V., D.C. Res.

10 AMP., 30 V., B.C., Ind.
Overtravel, .015 Min.
Move. Diff., .028 + 007
Mech. Life, 1,000,000 ops.
Elec. Life, 500,000 ops.

New small basic switch is

low cost; directly interchangeable
with AN3234 Specs

The new Electro-Snap F2
Series snap action switches are
extra-compact with extremely
high electrical capacity for
their size. Mechanical and
electrical life at 1/32” over-
travel is 150,000 operations,
minimum, with accurate E2 SERIES
repeatability and constant sta-

bility of tolerances. Self-aligning springs provide contact wiping
action rare in a switch of this size.

Durable case of spccial plastic gives the switch an ambient
temperature rating of —100° to 4+-275° F. or 4+375° F. Avail-
able, at low cost, in three basic models with a wide selection
of actuators.

SERIES F2 BASIC SWITCH: F2-3: Single Pole, Double Throw
F2-2: Single Pole, Normally Open; F2-1: Single Pole, Normally Closed

OPERATING CHARACTERISTICS

Electrical Rating: 10 AMP. 125/250 V. A.C. 60 cycles

30V.D.C. inductive and resistive (6 AMP, 30 V.D.C. for Airborne Application)
Operating Force, 7 to 12 oz. Movement Differential, .011 + .005
Reset Force, 4 oz. Min, Overtravel, 1/32 Min.

Pretravel, 3/64 Max.

SEND COUPON FOR MORE DATA

ELECTRO-SNAP SWITCH & MFG. COMPANY
4236 W. Lake St., Chicago 24, lil.
Please send data sheets on switches checked:

[] EF-3 — subminiature sealed
[ G3 — 40 Amp. basic

[J K3 — Triple-pole

O F2 — Extra-small basic
NAME
COMPANY = S —
ADDRESS_ 000000 O -

CIvy__ ZONE__STATE_.




This Landis 10" x 48” Type CH plain
hydraulic grinding machine depends
on Rome Synthinol Machine Tool
Wire for dependable service through-

out the electrical system.

How Landis Tool builds long life nto the

electrical circuits of these large precision grinders

Oils and coolants—two liquids
necessary in the operation of
these large Landis grinders—
can be pretty rough on ordinary
insulated wires.

That’s one of the reasons why
the Landis Tool Company in
Waynesboro, Pennsylvania,
specifies Rome Synthinol® Ma-
chine Tool Wire for their line of
precision cylindrical grinders.
Other reasons: Rome’s fast serv-
ice and expert assistance to
help solve wiring problems.

56

Synthinol, the thermoplastic
insulation used in these Rome
Machine Tool Wires, is specially
compounded to resist moisture,
heat, flame, acids, oils, and cut-
ting solutions.

Uniformly small diameters
and bright colors for easy iden-
tification make Rome Synthinol
Machine Tool Wire a good
choice for multiple circuit wir-
ing like that on the Landis Type
CH plain hydraulic grinding
machine shown above.

Want more information? Use post card on lest page.

Next time youre ordering
machine tool wire, specify Rome
for long life and troublefree
service in your product. Fur-
ther information will be given
promptly on request.

It Costs Less to Buy the Best

Q*tq% ROME CABLE
[ | W

T@lﬂﬂﬂ(! » CALYFORMNIA
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A single EIMAC one kilowatt
(W Klystron covers the
entire 1700-2400 megacycle range

TYPICAL CW OPERATION

Eimac 3K2500SG
amplifier klystron

1700-2400 mc

D-C Beam Voltage 6kv

D-C Beam Current  .472 amps
Power Qutput 1.0 kw
Driving Power 1.0 watt

Efficiency 35 to 40%
Power Gain  30db

ELECTRONICS — May, 1956

One kilowatt CW power output is now commercially available
with the new Eimac 3K2500SG amplifier klystron, specifically
developed for reliable forward-scatter microwave systems.
This three-cavity klystron operates at power gains of 1000
times and an efficiency of 35 to 40 percent.

Eimac’s exclusive external resoriant cavities and ceramic
windows permit all critical RF tuning circuits to be placed
outside the vacuum system. Two easily adjusted tuning knobs
for each cavity assure the most positive and simple tuning
possible.

Ceramic and metal construction, a high efficiency oxide
cathode, and forced air cooling give the rugged 3K2500SG the
reliable, efficient, long-life service typical of all Eimar tubes.

The 3K2500SG klystron is available with resonant cavities,
magnetic framework, magnetic beam control coils, output load
coupler, and air system socket praviding equipment manu-
facturers with a complete klystron amplifier circuit system.

For detailed information
about Eimac tubes and their applications
write our Technical Services Dept.

EITEL-McCULLOUGH, INC.
SAN BRUNO o CALIFORNIA

The world's largest manufacturer of transmitting tubes

Want more information? Use post card on last page.
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5 Cart In-line TV Dolly System
Aluminizes 96 Tubes Per Hour

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

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

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

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

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

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

Reference Data:

Microvac Pumps—Catalog 750

Diffusion and Booster Pumps
Spccification and performance data

Story of the Ring-Jet Pump

How to Care for Your Vacuum Pump-
Booklet 755

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

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

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

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

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

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




1000 g’s ) )

actual size

10,000 g's»»

ANOTHER BOMAC FIRST!
miniature C band magnetron. ..

Bomac Laborataries, 9nc.

Officesin major cities:—Chicago + Kansas City » Los Angeles + Dailas + Dayton + Washington + Seattie « San Francisco * Toronto Export:—Maurice 1. Parisier, 1860 Broadway. N.Y.C.

60 Want more information? Use post card on last page. May, 1956 — ELECTRONICS
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UNITED—with DC-6A Cargoliners—gives you
“EXTRAS” no other cargo carrier can match!

EXTRA Air Freight Capacity —each new DC-6A carries ~ EXTRA Dependability —all of United’s new DC-6A
up to 30,000 pounds of cargo at 300 mph. Single pieces ~ Cargoliners* are equipped with radar for smoother
up to 76” x 81”7 x 115” and up to 8000 pounds can be  Hlights and better on-time performance. No other air-
shipped by DC-6A Curgoliner. line offers radar-equipped cargo planes.

PLUS these “EXTRAS” in schedules and service:

o Tclemeter Airbill—the complete airbill arrives 1.
advance of your shipment.

o Reserved Air Freight Space aboard all Mainliners,
Cargoliners, and connecting world-wide carriers.

e Every United flight — both passenger and cargo planes
—carries freight between the 80 cities on United’s
Main Line Airway.

Vancouver B.C

Seame Tacoma\ '

Povtland

Spoka '/\,\
EXTRA DC-6A Heavy-cargo Features—including mo-
1 . . 1 Hartford~
torized tug bar for precision handling of heavy B"‘“ ! cﬁ"”ﬂ"“”}é?&?ﬁ,’;"c, )
. . evela) New York-Newar|
pieces . . . tie-down strength greater than any other Denver °m“ v £ ,,ms,,u,,,,"""“ewh'a

San Francisco

e T H b Qakland
airline’s cargo planes . . . pre-loaded mobile pallets. s La“c"’

Las Ve 25
Hawau g Kansas City

For service or information, call the nearest United Air Lines Representative. Write for free Air

Freight booklet. Cargo Sales Division, Dept. V-5, United Air Lines, 5959 S. Cicero Ave., Chicago 38. AIR LINE S

ELECTRONICS — May, 1956 Want more information? Use post card on last page. 61
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L&N Low Level
d=c Amplifiers are

' = ._ 3 (X X
As a Direct-Reading Instrument The extreme sensitivity l QWM
of the d-c amplifier is ulilized to check plasticizer in-
sulation resistance values in the megamegohm range.

b= "o

® In response to the constant demand for versatility
in precision instruments, these d-c Indicating Ampli-
fiers combine the functions of three useful instru-
ments in one:

1. A Direct-Reading Instrument that is al-
ways ready to use . . . never any readjusting of
zero, either initially or during a series of readings.
Simply select the range in which you want to
work by turning scale-multiplier knob.

2. A Recorder Preamplifier — Values meas-
ured by Stabilized d-c Amplifiers can be recorded
directly on Speedomax recorders.

3. A Null Detector more sensitive than most
reflecting galvanometers, yet with full scale re-
sponse time of only 2 to 3 seconds. These instru-
ments are unaffected by vibration; leveling is
not necessary. At the turn of a range knob, a

. ] wide choice of sensitivities can be obtained with-
As a Recorder Preamplifier The rack-mounted ampli- out external shunts. A non-linear response char-

fier abovg is bmng used tq increase lt.he .sensztwlly of a acteristic is also available for easy balancing.
recorder in running special tests of swilches.

These amplifiers are suitable for handling low level
measurements with thermocouples, strain gages,
bolometers—bridge and potentiometer circuits——
ionization, leakage and phototube currents—almost
any measurement of extremely small direct current
or voltage.

Self-contained, the unit can either be used “as is”
or removed from case and mounted on a 19” relay
rack.

For details, including complete specifications, send
for Folder EM9-51(1). Write our nearest office, or
4979 Stenton Ave., Phila. 44, Penna.

LEEDS L.g NORTHRUP

instruments i!I ! automatic controls e furnaces

As a Null Detector The d-c Amplifier is being used above
for factory checking and calibration of instruments.

62 Want more informatior? Use post card on last page. May, 1956 — ELECTRONICS
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Photo courtesy of Associated Spring Corp.

Need a spring for service above 500° F.?

When it is a question of strength and resistance to fatigue
and relaxation under corrosive conditions —

Particularly when temperatures range over 500°F.
and other materials do not perform satisfactorily —

That is the time to see how INCO Nickel Alloys may
solve the problem for you.

Inconel and Duranickel, for example, are widely used
for springs that must resist relaxation at stresses up to
70,000 psi and temperatures up to 650°F.

Inconel “X” goes even further. It maintains 90 per cent
of its room-temperature mechanical properties up to
900°F., 80 per cent up to 1100°F. Combines excellent
resistance to heat, corrosion, and relaxation at stresses
up te 100,000 psi. (Maximum recommended design stress,

/,\\ o
wico Nickel Alloys

THaC A MONEL® ¢ “R“® MONEL * “K"“® MONEL * “KR"“® MONEL
#5® MONEL + INCONEL® ¢ INCONEL “X"®
INCONEL “W~® ¢ INCOLOY® ¢ NIMONIC® Alloys
NICKEL * LOW CARBON NICKEL * DURANICKEL®

ELECTRONICS — May, 1956

corrected, decreases as heat exceeds 700°F.)

Other Inco Nickel Alloys—Monel, “K” Monel, Perma-

nickel® — help solve special spring problems. Perma-

nickel, for example, combines good electrical conductivity

with excellent heat and fatigue resistance.

Why don’t you let Inco engineers help you find the
right spring for severe service.

THE INTERNATIONAL NICKEL COMPANY, INC.
Electrical and Electronic Section E£.5.56
67 Wall Street, New York 5, N. Y.

I need springs that will last longer in [] corrosive conditions
[] high temperatures. Please send me your new booklet on
“Inco Nickel Alloy Helical Springs”.

Name Title

Company

Company Address

Want more information? Use post card on last page. 63
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AIR-TO-GROUND
TV SYSTEM

Transmits Combat =
Pictures on FM

Airborne military television crams a self-contained
transmitting station into a small reconnaissance
plane, then flies this ever-moving station over
unpredictable terrain. Taking these adverse con-
ditions into account, Admiral developed an ex-
tremely compact television system which uses FM
transmission for the picture. It is now in produc-
tion for the U.S. Army Signal Corps. Even under
difficult conditions, this equipment provides ex-
cellent definition.

The transmitting plane, flying at approximately
1,000 feet, would have a line-of-sight range of 25
or 30 miles. This would enable a battle commander
aided by a panel of TV screens, each screen show-
ing a different sector, to coordinate military
operations over a wide area.

Inh addition, a mobile ground-to-ground TV
system is under development. Inquire about
Admiral’s exceptional capabilities in the field of
military electronics. Address inquiries to:

Admiral

CORPORATION

Government Laboratories Division, Chicago 47

took 1o Admiral ror
RESEARCH « DEVELOPMENT » PRODUCTION

IN THE FIELDS OF:
COMMUNICATIONS UHF AND VHF « MILITARY TELEVISION
RADAR + RADAR BEACONS AND IFF s RADIAC
TELEMETERING « DISTANCE MEASURING
MISSILE GUIDANCE « CODERS AND DECODERS

CONSTANT DELAY LINES o TEST EQUIPMENT

Facilities Brochure describing
Admiral plants, equipment and ex-
perience sent on request.

ENGINEERS: The wide scope of work in progress at
Admiral creates challenging opportunities in the field of
your choice. Write Director of Engineering and Research,
Admiral Corporation, Chicago 47, lllinois.

Note: NEW COLOR SOUND FILM on Admiral Automation available for showing to technical or busi groups. Address Public Relations Director, Admiral Corporation, Chicago 47.

64 Want more infarmation? Use post card on last page. May, 1956 — ELECTRONICS
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ALL-NEW, ALL-PURPOSE COPY MAKER...

the right way

to copy anything /

The Brand New

APEco

DIAL-A-MATIC J’w

Now get copies of anything written,
printed,typed, drawn, photographed or
blueprinted. All copies made the same
easy way, right in your own office.

Simplest copy control ever. ..
it's the DIAL THAT DOES IT

It is the one copy maker that fulfills
all copy requirements for all busi-
nesses, large or small. It offers hun-
dreds of money and time saving uses
and is so low cost it pays for itself in
less than a year . . . even when less
than 5 copies a day are needed. It’s
light weight ...compact,and styled in
gleaming mirror-finish stainless steel.

A

'-_
B S avava"ava"a"A s
; v.wn'n'ﬁn;nn.

Styled by
Charles E. Jones & Associates

11
EXCLUSIVE JOB-PERFORM ANCE GUARANT

i ic Auto-Stat
PECO Dial-A-Matic Lat
S A:,eed in writing to copy any originals

*kAnd Here’s Why it’s RIGHT

; & T Sl :
= g: t{:iCh your purchase decision 13 b:ised It's Right Because it’s All-Purpose . . . It copies anything without limitations!
It's Right Because it's Fast. . . .. .. . Copies are ready in less than 30 seconds!
" / 'Q!é!."‘!‘!‘! ;::: :::g:' Because 1:9:5 Economical . . . . .. 0= .Copies cost less than a phone call:
ght Because it's Error Proof .. Copiesare photo-exact...legally acceptable !
It's Right Because it's Confidential . . . Copies are made right in your own office!

J el B B an

American Photocopy Equipment Co.
1920 W, Peterson Avenue
Chicago 26, lil.

RV =& — DL

Have you read this |

N\
NEW BOOKLET? : \ (Dept. E-56)

[ - R

Rush me, without obligation, your free booklet

" —— . \
Mail this air mail postage on new Apeco Dial-A-Matic Auto-Stat copying.
paid card for your 4 e I understand this factual report will show me
y how I can improve the efficiency of my business
FREE BOOK [V ' as well as increase work output.
L_ - —’J g Name
g Title
o I
Firm
Address
AMERICAN PHOTOCOPY EQUIPMENT CO. City Zone—State
(hi(ogo 26, l". In Canado: Apeca of Conada, Ltd.

134 Park Lawn Rd., Toronto, Ont.

B ericanradiohistorv.com



There isn’t an office form or record used by businesses
—large or small—that can stump this versatile new copy
maker. Hard to believe? Well. ..it’s true! Thousands of
business executives now using the Apeco Dial-A-Matic
Auto-Stat know:

t17'S THE RIGHT WAY TO COPY ANYTHING.”

—

Now...new FREE BOOKLET tells you how!

Your free copy of this new booklet pictures
and describes the revolutionary, new APECO
Dial-a-matic Auto-Stat; tells how this new
copying method can be used inyour business
to cut office paper work, save time, labor, and
money. This informative, factual report should
be must reading for you, as well as every \
executive member of your staff. Send for your

free booklet today!

. 3
-
4 —
BN e g ey

a‘ TN, ST 2

FIRST CLASS s i O ey P \\
s o ST onTmoee AN

Permit No. 26670 s peE iy . iy

(Sec. 34.9 P.L &R) =2 J\! Y

Chicago 26, 11} & Y

Via Air Mail

BUSINESS REPLY CARD

No postage stamp necessary if mailed in the United States

5¢—Postage will be paid by —

AMERICAN PHOTOCOPY EQUIPMENT CO.
1920 W. Peterson Ave.
Chicagei2e I TEAR-OUT POSTAGE PAID AIR MAR CARD!

 SEND FOR YOUR
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Now...shakers for
random motion vibration testing

Three new high performers which are particularly
adapted to random motion vibration testing join
the unique line of MB Vibration Exciters. With
them, virtually every modern test requirement
for sinusoidal or random motion can be met with
increased data-reliability.

Model C6 extends testing range to 5000 cps with-
out axial resonance . .. has a moving element
weighing only 3% pounds . . . delivers 200 pounds
of force.

Model €10 develops 1200 pounds force . . . and up
to 67.5 “g”. Usable to 3000 cps, it has a suspension
system that assures true rectilinear motion, with
first resonance of unloaded 17%-pound moving
element over 3000 cps.

Model €25H rated at 3500 pounds force, now has a
newly designed moving table assembly weighing

ELECTRONICS — May, 1956

only 75 pounds . . . yet the axial resonance remains
well above operating limit of 2000 cps.

These shakers put into practice the advanced vi-
bration engineering for which MB’s specialists are
known, and which is always ready to assist you.

GOOD VIBRATION EXCITER INSURANCE

Remember, MB maintains a service department
second to none in scope of service and size. It does
installation checkouts, instructs operating person-
nel, and ‘‘trouble-shoots”.
Such service assures that
you’ll get the most from your
equipment.

Ask for recommendations
on your specific needs, or
look over the MB line by
sending for Bulletin 420-B-5

1060 State Street

MaAnUfaActuring COMPANY sew e 1. com.

A division of Textron American, Inc.
HEADQUARTERS FOR PRODUCTS TO CONTROL VIBRATION .

Want more information? Use post card on last page.

.. TO EXCITEIT ... TO MEASURE IT.
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TINY like a beetle =
RUGGED like a turtle

.because they both

have a SHELL

TR D SUBMINIATURES

... light, but strong steel shells give maximum support to Cannon “D” Sub-Miniature
Plugs. And... mounting depth is actually less than on conventional shell-less connectors.

Zytel 101 insulators allow a greater number of contacts within a smaller area in
standard units. Four DH Connectors are now made for hermetic seal applications.
And, junction shells specially adaptable for potting. The DF Sub-Miniature Series feature
new floating mounting holes for ease of alignment; screw locking assemblies, miniature
coaxial contact combinations, and straight and angle 90° junction shells with cable clamps.

Four shell sizes. 15, 25, 37, and 50 five ampere contact insert arrangements; gold plated
brass contacts in plastic inserts; cadmium plated steel contacts in fused glass insulators.
Keystone polarization. And ... most important of all... Cannon Electric assured quality.

5 ] 2 . Cutaway of standard
NOW ... Available in Diall plastic. “D" sub-miniature connector

S = - ekt Sy

Standard D available in Zytel or
Diall. DH hermetic seal units have
vitreous insulators; solderpot
shown; eyelet also available.

Euch miniature coaxial replaces five
5-amp. contacts in “D” layout.

Screw locking mechanism is simple,
positive.

T —

:]

L B e P B3

o A o 5. oo i R 23

-

§" e

‘
. .". ? Look

"

{ + for this
Floating mounting holes aid align- \ 4 'i} " Display Box
ment in multiple mount rack-and- \ > ' of Cannon “D”
panel applications. Junetion shell with 90° cable clamp. 7/ $ 1 y o Sub-Miniatures
34
o btre . e
Write for 8-page Bulletin D-6. Please refer to Dept. 120

“D” Connectors Are Stocked by

Coast—and by Cannon Service Stores. Gaeon

CANNON ELECTRIC CO., 3208 Humboldt St., Los Angeles 31, Calif.
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PROPERTY AND APPLICATION DATA
‘'ON THESE VERSATILE ENGINEERING MATERIALS:
“ZYTEL,'* “ALATHON," *“‘TEFLON,* “LUCITE.”

ATALN

Thin-walled tubing of Du Pont TEFLON® withstands
soldering temperature, simplifies component-part assembly

Tubing of “‘Teflon’’ serves as an insulator
around two stainless-steel studs in miniature
rotary tap switches designed for use in mili-
tary aircraft. (Manufactured by Grayhill Co.,

ERS oot e Sl A

La Grange, Illinois. Tubing supplied by The
Polymer Corporation of Pennsylvania, Read-
ing, Pennsylvania, under trademark *‘Poly-
penco” spaghetti tubing of “Teflon”.)

TV shield of “‘Alathon’ pictured above
is used in the new RCA Victor color-TV
receiver. In addition to providing the needed
insulation, the shield of **Alathon™ gives me-
chanical protection to the tube when it is
shipped or handled. Can you employ “Alathon”
to help solve your electronic problems?
Strength, flexibility, chemical resistance and
dielectric characteristics of articles molded of
“Alathon” polyethylene resin offer many pos-
sibilitics for application in the electrical field.

NEED MORE
INFORMATION?

CLIP THE COUPON for
additional data on the
properties and applica-
tions of these Du Pont en-
gineering materials,

e

N

Insulation tape of “‘Teflon” is outstanding
in television and FM transmission lines where
the material must have low power loss and be
able to withstand the high temperatures built
up within a transmission installation. Now
available in N.E.M.A. coding colors. “Teflon”
is used as conductor insulation for armature
or field, coil wrappers, slot liners, taping of
coils, lead insulation and coil separators with-
in slots. (Manufactured by Raybestos-Man-
hatian, Inc., Manheim, Pennsylvania.)

Moisture resistance,
excellent dielectric strength
utilized in miniaturization

“Teflon” tetrafluoroethylenc resin main-
tains high diclectric strength at clevated
temperatures. It also has high surface re-
sistivity, dropping only to 1013 ohms at
100% relative humidity. It maintains full
electrical insulating characteristics, even
when flexed or bent during assembly and
installation. This combination makes it
possiblc to miniaturize an electrical as-
sembly without fear of dieleciric failure.

For example, thin-wall tubing of
“Teflon” simplifies assembly of compo-
nent parts in a series of miniature rotary
tap switches. Since “Teflon” will not burn,
melt or decompose when connections next
to it arc soldcred, assembly of switch parts
is easicr, faster, and the possibility of ac-
cidental grounding is minimized. The ther-
mal stability of “Teflon”, cven in thin
sections, is dcmonstrated in this tubing
where the wall thickness is only .014”.
The nominal inside diameter is .075".
“Teflon” meets Class H, AIEE standards
for maximum insulating temperatures.

“Teflon” is non-flammable, has good
mechanical strength and is completely un-
affected by sunlight or outdoor weather-
ing, It has zero water absorption by ASTM
test D570-42, resists corrosion and growth
of fungus, is chemically inert.

“Teflon” is applicable to a variety of
uses in the electronic field. You can profit-
ably use this versatile Du Pont engincering
material in applications involving minia-
turization; high-frequency, high-voltage,
and high-temperature requirements; ex-
posure to corrosive action. Send coupon
below for complete properties and case
history applications as a guide to proven
applications of “Teflon”.

E. 1. du Pont de Nemours & Co. (Inc.), Polychemicals Department
Room 225 Du Pont Building, Wilmington 98, Delaware.

In Canada: Du Pont Company of Canada Limited, P.O. Box 660, Montreal, Qucbec

Please send me complete Name

property and application
dataonDuPont*“Teflon” [],

“Alathon” (. Position

Firm Name

I am interested in evaluating
these materials for

Type of Business.

Street Address

State.

City

wwweamericanradiohistorvy com
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@ 523B ELECTRONIC COUNTER

4. Etched circuits, extreme reliability
- Rugged unitized construction

A permits visual identification on oscilloscope
of exact time interval measured

A High accuracy crystal oscillator circuit

4. Trouble-localizer lights—plug-in
circuit sections

“- Counts pulses of selected levels
for nuclear measurement

Check the exclusive features of the new -bp- 523B and see
if you don’t agree this is the most useful, convenient, and
value-packed counter of its type ever offered commercially.

Construction throughout is of highest quality. Etched circuits
are rugged and ultra-dependable. Circuits are arranged for
complete accessibility and visibility. Trouble-localizer lights
and plugs disconnecting circuit elements further simplify
maintenance.

An exclusive feature of the -hp- 523B is the pulse output for
oscilloscope Z-axis modulation making possible visible indi-
cation of exact time interval being measured. Other important
features include a pulse count discriminator counting only
pulses of voltage above a pre-determined level, and a high
accuracy crystal oscillator circuit for maximum stability. Con-

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

This one new Counter gives

Time or

trols are color-coded and concentric, arranged by function.
Readings are direct in clear, bright numerals visible under all
light conditions. The automatic decimal point is also brightly
illuminated.

FREQUENCY, PERIOD, TIME

In frequency counting, Model 523B covers 10 cps to 1.1 MC
with accuracy of + 1 count -+ crystal stability of 2/1,000,000
per week. Time base crystals are pre-aged. For ultimate accu-
racy, a front panel connector permits application of a 100 KC
external standard. Gate times are 0.001, 0.01, 0.1, 1 and 10
seconds. The gate also may be operated manually.

In period measurement, the unknown controls gate opening
and closing, while the 523B’s high-dependability -/p- AC-4A
Decade Counters record cycles of an internal standard fre-
quency. The result is a 10-period average measurement which
reduces ten-fold effects of any triggering uncertainty. Period
may be mecasured from 0.00001 cps to 10 KC in seconds, mil-
liseconds or microseconds.

-hp- 523B also measures time from 3 ysec to 100,000 seconds
(27.8 hours.) Results are presented directly in seconds, milli-
seconds and microseconds. A threshold feature permits meas-
urements to be started and stopped only by signals of pre-
determined amplitude, polarity and slope. Separate adjust-
able stop and start channels are provided for maximum flexi-
bility. Measurements may be started or stopped at any level
from —300 to + 300 volts on positive or negative slopes.

BROADEST USEFULNESS

In addition to industrial use as a precision counter of produc-
tion quantities, -#p- 523B is ideal for mecasuring nuclear
pulses, power line frequencies, rps and rpm, very low fre-
quencies, oscillator stability and repetition rates. With suit-

@ provides complete coverage in quality

May, 1956 — ELECTRONICS
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Direct Frequency
Period Readings

able transducers, local or remote measurements of weight,
temperature, pressure, acceleration and other phenomena may
be made.

-hp- 523B also quickly and conveniently measures time be-
tween impulses, pulse lengths, shutter speeds, projectile ve-
locity, relay operating times, precise event timing, interval
stability, frequency ratios, phase delay, etc.

Fig. 1. Visual presentation is
extremely helpful when study-
ing complex waveforms. Ex-
clusive -hp- 523B pulse output
for 'scope Z-axis modulation
permits viewing time-interval
start and stop points on wave-
form being measured.

Specifications

T

—

FREQUENCY MEASUREMENT:

Range: 10 cps to 1.1 MC.

Accuracy: * 1 count == stability (see General).

Input Requirements: 0.2 volt rms mintmum.

Input Impedance: Approx. 1 megohm, 30 upf shunt.

Gate Time: 0.001, 0.01, 0.1, 1, 10 seconds.

Reads In: KC; decimal point automatically positioned.

PERIOD MEASUREMENT:

Range: 0.00001 cps to 10 KC.

Accuracy: - 03% (for measurements of one peried), +0.03%
(10 period average) at 1 volt rms. Improved by greater input
voltage. .

Input Requirements: 1 volt rms minimum. Direct coupled.

Input Impedance: Approx. 1 megohm, 40 ppf shunt.

Gate Time: 1 or 10 cycles of unknown.

Standard Frequency Counted: 10 cps, 1 KC, 100 KC, 1 MC, or
external applied frequency.

Reads In: Seconds, milliseconds, microseconds ; decimal point auto-
matically positioned.

TIME INTERVAL MEASUREMENT:
Range 3 #sec to 100,000 sec. (27.8 hours) .
Accuracy: = 1/std. freq. counted T stability (see General).

Input Requirements: 1 v peak minimum. Dc coupled.

Input Impedance: Approx. 1 megohm, 25 u4f shunt.

Start and Stop: Independent or common channels

Trigger Slope: Positive or negative on start and/or stop channels.

Trigger Amplitude: Continuously adjustable on hoth channels from
— 300 to + 300 volts.

Std. Freq. Counted: 10 ¢ps, 1 KC, 100 KC, 1 MC; External.

Reads In: Seconds, milliseconds, microseconds; decimal point auto-

matically positioned.
GENERAL:

Registration: Six places on neon lamp decade units.

Stability: 2/1,000,000 per week. May be standardized against
WWV.

Display Time: Variable approx. 0.1 to 5 seconds; display held
indefinitely if desired.

Output Frequencies: Secondary standard frequencies available at
front panel: 10 cps, 1 KC rectangular, 100 KC and 1 MC sinc-
wave (stability as above).

Trigger Output: Start and Stop pulse output (width approx. 0.5
usec). Available for:

1. Voltage level selection of input signal for frequency measure-
ments.

2. Z-axis modulation of oscilloscope for time interval measure-
ments.

Self Check: Panel control provides automatic count of internal 100
KC and 1 MC frequencies to assure accuracy of gate and proper
operation of counters.

External Standard: 100 KC from external primary standard can be
applied to unit for highest accuracy.

Power: 115/230 volts = 10%, 50/60 cps. approx. 285 waltts.

Dimensions: Cabinet Mount: 1334” wide x 1614” high x 21"
deep. Rack Mount: 19" wide x 14" high x 21" deep.

Weight: Net: 48 lbs. Shipping: 85 Ibs. (cabinet mount).

Accessories Furnished: 2 AC-16D Cable Assemblies.

Price: $1175.00.

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

SEE YOUR -hp- REPRESENTATIVE OR
WRITE DIRECT FOR DATA SHEETS

HEWLETT-PACKARD COMPANY
3637A PAGE MILL ROAD, PALO ALTO, CALIFORNIA, US.A.
Cable “HEWPACK” DAvenport 5-4451

FIELD ENGINEERS IN ALL PRINCIPAL AREAS

electronic counters. Request details.

ELECTRONICS — May, 1956
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A MESSAGE TO AMERICAN INDUSTRY e FIRST OF A SPECIAL SERIES

THE SHORTAGE OF SCIENTISTS AND ENGINEERS:

How Critical Is It?

The United States is running into a serious
shortage of scientists and engineers. There
1s no novelty in this observation. It has often
been made in the last few years. And there has
heen mounting alarm about what this shortage
may mean for both our national security and
our prosperily.

There would be great novelty, however, if
general agreement were attained on such im-
portant matters as the size of the shortage, the
extent of the damage it threatens to inflict, and
the best ways to eliminate it. The purpose of
these editorials is not to provide this novellty,
but to ventilate some of the key aspects of the
shortage of scientists and engineers.

This first editorial in the series is designed to
throw light on the over-all dimensions of the
shortage. Others 1o follow will be addressed
to such questions as:
® How serious is the threat to our economic
well-being and to our national security?
® What needs to be done to prevent the short-
age {rom becoming critical?

Rise Has Been Rapid

The problem is not that we have been pro-
ducing a small number of engineers and scien-
tists. Indeed, the number has risen sharply. We
now have a working force of more than 600,000
engineers, over twice as many as the 286,000
there were in 1940. And we have about 250,000
scientists (chemists, physicists, biologists, geol-

70

ogists, mathematicians, etc.), compared to only
92,000 in 1940. About one in 148 persons in
the labor force of 1940 was a scientist or engi-
neer; today the ratio is about one in every 80.

In research and development work, where
highly creative scientific minds are required,
there has been fully as rapid a rise in employ-
ment of scientists and engineers. Fewer than
90,000 were employed in research and develop-

ment fifteen years ago; the total now exceeds
200,000.

— But Not Rapid Enough

Despite this rapid increase in the num-
ber of scientists and engineers — at a rate
much faster than the increase in the labor
force as a whole — the needs of industry,
government and education for technically
trained people have risen even more
sharply.

The principal reason for this mounting de-
mand is the prodigious growth of research in
the last 15 years. From a total of only about
$900 million spent on all types of research in
1941, the annual expenditure rose to over $5
billion by 1953 (the latest estimate available).
Over two-thirds of the research is done by pri-
vate industry, mostly to develop new and better
products and to find new and better methods of
production. Most of the rest is performed by
the government, largely to develop improved
and inevitably more complex scientific weapons.

May, 1956 — ELECTRONICS



One aircraft company has found from its own
experience that it required 17,000 engineering
manhours to develop a typical fighter plane
1940. The requirement is now about 1.4 million
engineering manhours. Development of the typi-
cal fighter plane of 1960 will require well over
2 million engineering manhours.

In this dramatic example, the need for eng-
neering services for a basic piece of military
equipment soared 80 times in 15 years. It 1s an
indication of why the demand for more and
more technically trained men and women has
outstripped even the imposing increase in scien-
tific and engineering manpower of the last dec-

ade and a half.
Size of the Gap

Exactly how great the gap is between the
available supply of scientists and engineers and
the number required, it is impossible to say. In
some instances technical talent undoubtedly
could be better used than it is now. And part of
the shortage might “disappear” if higher sal-
aries had to be paid. (These questions will be
discussed in later editorials.) But informed es-
timates of the approximate size of the gap can
be given.
® According to the best available information,
from estimates by the Engineers’ Joint Council
and the U. S. Bureau of Labor Statistics, the
minimum need for engineers from gradu-
ating classes is 10,000 each year for the
next ten years. Last year we graduated only
23,000 engineers, just about enough to cover
replacement needs without allowing for any
expansion of the number of active engineers.
Projections made by the U. S. Office of Educa-
tion indicate that we shall probably not have a
class of 40,000—the current annual requirement
—until 1963.
® According to Dr. Howard Meyerhofl, execu-
tive director of the Scientific Manpower Com-
mission, there is now a shorlage of about
20,000 scientists. Last year the number of
doctoral degrees in the natural sciences, almost
a prerequisile for research work, was only
5,000. Dr. Meyerhofl estimnates that the short-
age of scientists will rise another 30,000 by
1960.

. ELECTRONICS — May, 1956

More Needed As Teachers

Not all of the graduates with scientific and
engineering training, furthermore, will work as
scientists and engineers—that is, by performing
research and giving it practical application.
Such training is now necessary in many sales
and management positions. And more of our
technically trained men and women must re-
main in educational institutions as teachers if
the quality of engineering and scientific educa-
tion is to be maintained. A survey in 1954-55
by the National Education Association showed
that, out of 277 universities, state colleges and
large private colleges, nearly one-third already
had unfilled vacancies in engineering and three-
fourths had vacancies in physical sciences.

The dimensions of the shortage of scientists
and engineers can be summarized as follows:
Despite a substantial rise in the trained
manpower available, the needs of industry,
the government and education have risen
still faster. The best information indicates
that, on the basis of current and antici-
pated needs, our recent yearly rates of
production of slightly over 20,000 engi-
neers and about 5,000 PhD’s in natural
sciences could be doubled without closing
the gap entirely.

The disturbing implications of this shortage
for our national security and our prosperity
and some practical suggestions for eliminating
it will be the subjects of subsequent editorials
m this series.

T his is one of a series of editorials prepared by
the McGraw-Hill Department of Economics to
help increase public knowledge and under-
standing of important nationwide develop-
ments of particular concern to the business
and professional community served by our
industrial and technical publications.

Permission is [reely extended to newspapers,
groups or individuals to quote or reprint all or
parts of the text.

PRESIDENT

McGRAW-HILL PUBLISHING COMPANY, INC,

7
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DIVISION

FIRST IN

. . . that’s all it takes to introduce you to the
most advanced program in the fast-growing
Electronic Computer field. A complete program
of national importance offering limitless oppor-
tunities is going on now at Remington Rand
Univac® where the advancements of tomorrow
are being made today!

Take the first step toward a career—not a job
—sharing in the responsibilities and obligations
of the recognized leader in Electronic Computer
Systems. Work with the men who developed
much of the basic knowledge of computers . . .
men who set the standards for others to follow.
Excellent salaries, benefits and educational pro-
grams guarantee a future limited only by the
individual.

There is no finer future...
immediate openings for:

ELECTRONIC ENGINEERS —Must have degree and
be experienced in pulse circuitry, digital
computers, or data processing equipment.

SALES ENGINEERS—Must have scientific, en-
gineering or mathematical degree and be
qualified to combine systems analysis,
application and sales function.

PRODUCTION CONTROL PLANNING—Engineer-
ing degree preferred with 5 years’ exper-
ience in Production Control. To develop
product program schedules and long
range production plans.

ALSO OPENINGS FOR—Physicists . . . Program-
mers . . . Mathematicians . . . Contract
Administrators . . . and many others.

&g

[ ]
u"-m offers unmatched opportunities

for advancement and professional growth through its
unequalled expansion program . . . brought about by
government and industrial demands for the finest in
Computers, File Computers, Data Handling and Con-
trol Systems. Components too, are being developed and
manufactured by Univac for other leading manufac-
turers in the field. Join and grow with this fabulous new
industry . . . at Remington Rand Univac.

®Registered in U.S, Patent Office

SPERRY R AND CORPORATION

ELECTRONIC COMPUTING SYSTEMS



ers by Honeywell

gspecial Am plifi

for nuclear reactor control

AJA Preamplifier—wide-band pulse amplifier of moderate gain. Low
output impedance for feeding long coaxial cables. Small size;
can be mounted near neutron detector, or adapted to propor-
tional counter. Similar to Oak Ridge Model Q-541

y;mg 5 R ? AID Linear Pulse Amplifier—for amplifying pulse output of AlA
Q_‘,g_; T o Preamplifier. Feedback design gives high linearity, stability,
e S & accurate reproduction of input pulse. Similar to Oak Ridge
e 20 906e, Model Q-1326.

Log Count Rate Amplifier—measures average rate of a series of
pulses . . . derives a usable signal from pulse output of the
linear amplifier. Two d-c stages produce large signal easily
differentiated to obtain period time.

Low Level Period Amplifier— differentiates log count rate meter out-
put to give a period signal for safety during startup. Inverse
time delay gives quick shutdown for excessively short period

. waits longer for longer periods.

Log N and Period Amplifier —combines two functions in a single unit.
Used with ion chamber to produce signal proportional to log
of neutron flux, to feed log power level recorder. This signal is
differentiated to obtain period signal, which is then amplified
to actuate a recorder.

Safety Amplifier—inputs for two ion chambers supply controlled
power to four magnets or clutches, to actuate emergency shut-
down of a reactor. Can be interconnected to increase capacity
or to provide operation on coincidence of high-level flux sig-
nals. Engineered for utmost reliability and stability.

CALL oN Honeywell for consultation in applying these components
and related indicating, recording and controlling instruments to spe-
cific reactor installations. A specialized staff of nuclear instrumenta-
tion engineers is well qualified to work on your problems.

MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division,
Wayne and Windrim Avenues, Philadelphia 44, Pa.—in Canada,
Toronto 17, Ontario.

REFERENCE DATA:

M I NNEAPOLIS
Write for the Booklet, H H ‘Nr ll
“Honeywell Nuclear Reactor Control.” M one:, e
BROWN INSTRUMENTS
. 4
?W.St' e C&/\m&—
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~ HEARING -
ADS

If it depends on El-Menco Dur-Mica capacitors,
it can run from 12 to 15 years with average use!
Not 1,000—but 6,000 or more hours of accelerated testing!

In rigid life tests in which the applied voltage was 11/ times rated
voltage and the ambient temperature was 125° centigrade, El-Menco
DM-15, DM-20 and DM-30 capacitors out-distanced all normal ratings
with each lasting over 6,000 hoxurs at 125° centigrade. Because of the
acceleration of these tests the life of these capacitors may be equivalent
to 12 to 15 years or more under normal operating conditions.

For television, guided missiles, hearing aids, computors, miniaturized
printed circuitry, electronic brains, and other civilian or military
applications . . . test the life-long potentialities of long-life

El-Menco capacitors.

El-Menco Dur-Mica DM-15, DM-20 and DM-30 Dipped Mica
Capacitors offer:

1. LONGER LIFE 3. POTENT POWER
2. EXCELLENT STABILITY— 4. SMALLER SIZE
SILVERED MICA 5. PEAK PERFORMANCE For your special requirements — we are
Bond . pleased to offer information and assist-
Made To Meet Government and Civilian Requirements ance. Write yor free samples and catalog

on your firm's letterbead.

THE ELECTRO-MOTIVE MFG. CO., INC.

WILLIMANTIC, CONNECTICUT

e molded mica ®* mica trimmer
e tubular paper ®* ceramic

Arco Electronics, Inc., 103 Lafayette St., New York, N. Y.
Exclusive Supplier To Jobbers and Deolers in the U.5. ond Conada

ELECTRONICS — May, 1956 Want more information? Use post card on last page. 75
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panel instruments...

800 STOCK TYFPES

«+.plus HUNDREDS MORE, custom-built
from standing tools -

VOLTMETERS,
AMMETERS, MILLIAM.
METERS, MICROAMME-
TERS, WATTMETERS, GAL-
VANOMETERS, YOLUME
LEVEL INDICATORS,
SEALED & RUGGEDIZED
METERS, METER
RELAYS

Send us your special meler
YOUR ELECTRONIC PARTS DISTRIBUTOR requirements today. let our

HAS HUNDREDS IN STOCK] top-flight engineers work out
solutions or make recommenda-

tions best suited fo your needs.

m m INSTRUMENTS THAT STAY ACCURATE
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.sizes and types to meet your

A - . 8

(A) NEW CORE TYPE—A superb new movement that is self shielded,
remarkably smal! and lightweight. Instruments now equipped with it
meet the various Military Specifications for Sealed and Ruggedized
Meters. Shallow, medium, and deep sizes.

(B) EXTERNAL MAGNET . TYPE—The magnet
structure of this time-proven movement is an
independent part, permitting a choice of magnet
material to match specific requirements.

(C) DYNAMOMETER TYPE—
This fine movement features a
high torque to weight ratio.
With it, Simpson is the only
manufacturer producing a two-
inch wattmeter. Movement is
air damped, sturdily built.

Shunts and Current

Transformers available
to your specifications.

- e e e

(D) MOVING VANE TYPE—
The preferred movement for
A-C measurement. Consumes
remarkably little power. Fea-
tures Simpson three-way bal-
ancing and patented balance
weight locking clips.

Send for
Technical Manual 17

Y

(E) NEW BIFILAR SUSPENSION
TYPE* — Represents a brilliant,
new adaptation of the D’Arsonval
principle with bifilar suspensions
that eliminates all friction due to
pivots and jewels.
*Simpson-Greibach Movement

oY

Ray R. Sunpson
5200 West Kinzie St., Chicago 44, lll. Phone: EStebrook 9-1121 50th ANNIVERSARY

i iﬂllhﬁﬂ ELECTRIC COMPANY

In Canada: Bach-Simpson, Ltd., London, Ontario i TRENSIMBMENT BUSIKESS

ELECTRONICS — May, 1956

Want more information? Use post card on last page. 77



\

-~
-
e
.
-
-

LRI

QUALITY PERFORMANCE

depends on small things

Manufacturers of electronic equipment recognize that
such small things as fastenings are vitally important to
the operation of that equipment...to the service that it
gives...to the length of life that it serves.
Harper Everlasting Fastenings cost no more and you
benefit by:
® The speed of assembly due to the clean threads and
precision manufacture.
® The assurance of quality performance due to corro-
sion resistance and superior strength.
e The improvement ia appearance due to the fact that
Harper fastenings never rust.

More than 7000 different Harper fastening items are
carried in stock in both non-ferrous and stainless steels.
See your nearest Harper distributor or write for the
Harper catalog.

THE H. M. HARPER COMPANY
8244 Lehigh Avenue, Morton Grove, Il

If you have a headed part that you are now milling from
bar, it will pay you to investigate the Harper Flo-Form®
method of producing such parts in quantities economically.
Savings range up to 50%. Information on request from a
Harper Field Engineer.

Specialists in all corrosion-resistant fastenings

Bolts ¢ Nuts e Screws e Rivels ¢ Washers
of Brass e Bronze ¢ Monel ¢ Aluminum e Stainless

STOCK...HARPER I

78 Want more information? Use post card on last page.
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EAST COAST OFFICE
130 N. Broadway
Camden 2, New Jersey
Phone: Woodlawn 6-1668
TWX No. Camden WJ 382
Phila. Phone: Market 7-3129

WEST COAST OFFICE
928 S. Robertson Elsd.
Los Angeles 35, Cal f.
Phone: Crestview $-5931
TWX No. BEV H 7666

SOUTHWESTERIT US.A
John A. Green Canpany
€815 Oriole Drive

P.O. Box 7224

Dallas 9, Texas

Phone: Dixon 9312

CANADIAN DIVISION
C. C. Meredith & Co., Ltd
Streetsville, Ontari>
Phone: 310

SOUTH AMERICA
Jose Luis Pontet

Buenos Aires, Argentina
Montevideo, Urugtay
Rio de Janeiro, Brazil
Sao Paulo, Brazil

OTHER EXPORT
Sylvan Ginsbury

8 West 40th Stree:

New York 18, New York

Phone: Pennsylvaria 6-£23

NOW!
designed specifically
for PRINTED CIRCUITS

SNAPS INSTANTLY INTO PLACE—REMAINS FIRMLY LOCKED

Illustrations are actual size—note compact multiple units

CONSERVES PANEL SPACE —REDUCES HANDLING COSTS

A NEW TOTALLY FUNCTIONAL DESIGN CONCEPT

1. Snaps instartly into place with full length sturdy spring supports that lock control
rigidly to printed panel.
Wide shoulders provide rugged support.
No mounting hardware, no separate support needed.

2. Compact multiple units conserve panel space, reduce handling costs and number
of automatic assembly stations.

3. The only variable resistor with external contour designed specifically for mech-
anized hand.ing and feeding into a printed panel.

4. Exclusive clip-off mounting supports and terminals for easy removal by service
man withou- a solder pot.

5. Mounts upright with shafts parallel to printed panel, eliminating need for shaft
protection during panel solder immersion.

6. Available ir. 2-control units (Series X52) or 3-control units (Series X53) as
illustrated.

Many other types of controls available for your printed circuit and automation needs.

A CTS control can be tailored to your specific requirement. Let CTS SPECIALISTS help solve
your current control problems. Write or phone today.

CHICAGO TELEPHONE SUPPLY
Corpronation

ELKHART « INDIANA

" The Exclusive Fpecialists in Precision Mass Produclion of Variable Resislors

BURTON BROWNE ADVERTISING

L smsss e arAseRSrASYCITAYelfe:de iAW ATatand




VERSATILE 29 SERVOS

ILLUSTRATED

SIZES 10, 11, 15, 18 « ONLY SIZE 10

MOTORS

¢ Can be wound for high or low impedances. e —65°C to +150°C ambient temperature range.
* Designed for use with transistorized or vacuum No warm-up required at low temperature.
tube servo amplifiers. * Sizes 10 and 11 available with 2 or 6 pole windings.
¢ Control phase can be center tapped. * Sizes 15 and 18 available with 2, 4 or 8 pole windings.
¢ Maximum torque-to-inertia ratio provided by * Servo can be wound to operate on any specified
minimum air gap construction. voltage between 18 and 300 volts.
¢ 43 gm.—cm.? rotor inertia. (For illustrated unit only.) * Most sizes available in 400 or 60 cycle input voltage.
o e e e
1
1 . F
; SERVO with Exclusive
1
i INSTANT-STOPPING
1
; DC BRAKE
1 DC BRAKE MOTOR
* .02 sec. stopping time without external loading. * 1000 hours life at 75°C; 100 hours at 125°C.
* 12,000 radians per sec.? theoretical acceleration. * 27 volt DC brake excitation.

* 18 gm.—cm.? rotor inertia. (For illustrated unit only.)

MOTOR GEAR-TRAI&

* Precision gear train, 30 min. max. backlash. * 25 in.—oz. max. operating load torque. 75 in.—oz.
¢ 1:1 to 4000: 1 gear ratios. Higher ratios on special order. max. momentary load torque will not damage
* Exclusive DC brake may be added. gear-train.

* Drag cup or squirrel cage type generator. * 2 gm.—cm.* min. rotor inertia of smallest units.
* Minimum null voltages as low as 12 millivolts. * Exclusive DC brake may be added.

. SERVO-TACH-GENERATOR-
i GEAR-TRAIN

TACH-GENERATOR MOTOR

Burfon browne advertising

Combination of servo, gear train and tach. generator to your
specific requirement. Exclusive DC brake may be added.

Units can be built to meet 15 day humidity test of ings to your specifications. Write today for further
MIL-E-5272A. Flange, face or synchro type mount- information, stating requirements.
Other products include actuators, synchros, AC MANUFACTURING CO
drive motors, servo mechanism assemblies, DC ; . . I
motors, motor-gear-trains, fast response resolvers, Your Rotating Equipment Specialist
servo torque units, reference and tachometer gen- Avionic Division
erators, synchro indicators and motor driven blower Racine, Wisconsin
and fan assemblies.
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HUGHES
MEMOTRON

A NEW TYPE OF
CATHODE RAY TUBE

MAINTAINS brilliant traces indefinitely.

Now you can examine nonrecurrent
phenomena without resorting to
photography. The Memotron, a direct
display cathode ray storage tube, retains
transients — permits leisurely examination
on the tube face itself.

There is no blooming or fading.

And the high tube brilliance permits its
use without a hood, even in
well-lighted surroundings.

DISPLAYS successive transient writings,

Even the most complex patterns can be
superimposed or shifted in position. The
Memotron tube thereby enables you to
make convenient comparisons

and analyses.

INSURES superior file records.

When a file record is needed. photography
is greatly simplified because all displays
occur at a constant, uniform

brightness regardless of differences in
writing speeds. Therefore, a single camera
exposure setting is sufficient.

FUNCTIONS as curve plotter.

An oscillograph equipped with a
Memotron combines, into one instrument,
pen-recorder performance at low
frequencies and oscillograph performance
at high frequencies. Successive writings
may be stored to produce a family

of curves.

TYPICAL APPLICATIONS: As.a read-
out device for the display of solutions
produced by an analog computer . .. {or
recording shock transients during shock
testing . . . in medicine for electro-
cardiography and vector-cardiography.
Hlustrated: a technique for plotting a
family of curves, representing a coupled
circuit with varied parametcrs.

!_._
: GENERAL SPECIFICATIONS
r I RESOLUTION ... 50 to 60 written lines per inch.
] A DIVISION OF THE HUGHES AIRCRAFT COMPANY | WRITING SPEED...0 to at least 100,000 inches/
| — o o o ] second (selected tubes in excess of 100,000 ips).
BRIGHTNESS. .. 50 foot-lamberts.
For descriptive literatiure, please write: USABLE SCREEN DIAMETER...4 inches, maximum.
DIMENSIONS ...
HUGHES PRODUCTS Over-all length: 181/2 inches, £ 1/2-inch.
z Bulb diameter: 55/g inches, maximum.
ELECTRON TUBES Neck diameter: 21/4 inches, * 3/32-inch.
11220 South Hirdry Street
© 1956, H.A.C. Los Angeles 45, Califorria
ELECTRONICS — May, 1956 Want more information? Use post card on last page. 81
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Ucinite
x EFOUIFLEX

vibration
1solators

Cup type,size 1.... % b,
Cup type, size 3....10 Ibs. up type, size Va

Standard Equiflex mountings come in two basic
types. ..the Square Plate and the Circular Cup. Both
types are available in three different sizes . . . size 1
for light loads or small equipment, size 2 for medium
loads or medium duty equipment, size 3 for heavy
loads or heavy duty equipment.

Equiflex mountings withstand 100 hour salt spray
tests, take 15G shocks without damage and will keep
equipment captive up to 30Gs. Extra-damped mount-
ings are available in which each multiple coil spring
is shrouded with polyethylene or Teflon tubing.

Equiflex vibration isolators can be supplied to
cover load ranges from ¥4 to 35 lbs.

Squore plote type,
Size 1....% Ib.

® Greatly prolonged service life. ® Absence of drift or permanent set.
® Wide temperature range. ® Equiflex action or 1:1 ratio of ra-
® Controlled damping. dial and axial spring rates.

@ Can be loaded in any direction or ® Integral single unit assembly with
position. safety washers included and attached.

Specialists in

[I.E\‘.'Itl. nsumzs A The
- UCINITE CO.

= : ELECTRICAL ASSEMBLIES,
Newtonville 60, Mass.

RADIO AND AUTOMOTIVE
Division of United-Carr Fastener Corp.

82 Want more information? Use post card on last page. May, 1956 — ELECTRONICS
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United-Carr’s new self-locking, plastic nut
is designed for blind application and can be
used with all types of metal finishes without
scracching or chipping the surface. Its plastic
fingers provide rigid anchorage yet will not mar
paint, polished merals or even porcelain.

Inexpensive sheet meral screws cut their own
threads and expand the nut’s fingers as they are
driven, locking both nut and screw ughdly in

place. Screws can be removed and replaced
several times without damage to the nut.

DOT plastic snap-in nuts are electrically non-
conductive and provide a high degree of insula-
uon against heat transfer. For all practical pur-
poses, they also provide an effective vapor seal.

Available 1n several styles and sizes. Write for
full information and samples or contact your
nearest United-Carr representative.

UNITED-CARR FASTENER CORP.

CAMBRIDGE 42,

MASSACHUSETTS

MAKERS OF POT FASTENERS

Want more information? Use post card on lust page.

www.americanradiohistaorv.com.

83



delay

q
! flip-flop
gate J
WRITE e _JTO SHIFT
—_——

PUSE ., REGISTER oy |

solving logical problems
with Burroughs

Pulse control systems

a one flip-flop serial binary adder

tools for engineers

Burroughs

BURROUGHS CORP. o ELECTRONIC INSTRUMENTS DIV.
Department C e 1209 Vine Street o Philadelphia 7, Penna.

. . coneceived and proved in the same day

This new and unique serial binary adder will find many uses in digital
work. But it might never have been developed without Burroughs Pulse
Control Equipment to act as a. catalyst for the engineer's imagination.

The engineer who developed the adder, like all others in logical
design, is constantly faced with the problem of finding new components
which require a certain amount of experiment and imagination. He is
most efficient when using equipment that is as flexible as the problem
and capable of keeping pace with his thinking. In this case, for example,
his problem was reduced to: (1) setting down the idea in block diagram
form, (2) interconnecting his Burroughs units accordingly, and (3)
checking results.

His original idea was quickly brought to working reality, because a
Burroughs System eliminates many of the usual steps in between.
And while setting down the diagram for the system hook-up, he was
automatically specifying not only the equipment he would ultimately
need to build the unit, but also how to assemble it. Thus, he did away
with breadboard hardware entirely.

You can give yourself the same creative edge by letting a Burroughs
Pulse Control System give your imagination a chance to work. Just
send us your pulse problem, and we'll gladly work out a Burroughs

Pulse Control solution .. . at no cost. Or, write for Bulletin 236.
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Fairchild’s new Los Angeles plant
k- affords expansion of the manufacturing,
. sales and service activities of the
f‘&? Components Division to provide
- . equal facilities both in the East and
% West. It meets the growing needs
L of the expanding West Coast
B BN electronics and avionies industries for
D Fairchild potentiometers, pressure
&'%5?\ transducers and other components.
AN This new plant is fully equipped
B %, for the manufacture of these products
“OER and is staffed to provide complete
engineering service and fast deliveries.

Los Angeles, Cal.

Hicksville, L.1., N.Y.

AVAILABILITY AND SERVICE

from L.1. to L.A.

The name “‘Fairchild’’ means the finest in precision
components, and now — through the facilities

of the West Coast plant — it means faster deliveries
and better service, too. Now you are able to get
complete engineering service, quotations, order
handling, delivery and other customer services

from either plant, whichever is more convenient to
you. This is another example of the way Fairchild
strives to be of maximum service to you no matter
what factors govern your choice of precision
components. Write to Fairchild Controls Corporation,
Components Division, Dept. 140-76A,

EAST COAST WEST COAST
225 Park Avenue 6111 E. Washington Blvd.
Hicksville, L. 1., N. Y. Los Angeles, Cal.
PRECISION POTENTIOMETERS
and COMPONENTS
ELECTRONICS — May, 1956 Want more information? Use post card on last page. 85
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growing in

NEBRASEKA

in the Heart of America

Work-willing labor keeps our
standards high, costs low.

Organized just five years ago, Dale Products, Inc.,
has enjoyed a phenomenal growth due to the high
standards we have demanded and received from our
production department, plus the fine cooperation of
our representatives and distributors, and the confi-
dence of our hundreds of customers.

Our line now includes 12 ELECTRONIC COMPO-
NENTS; the factory floor space at our main plant at
Columbus, Nebraska, has grown from less than 2,000
square feet to more than 20,000 square feet; and the
rumber of our employees at Columbus is now more
than 275 people.

There are many factors in Nebraska favorable to the
growth of an industry such as ours, but, personally, I
cannot give too much credit to our production people
—loyal, intelligent, adaptable, work-willing men and
women upon whom you can depend for the highest
standards of production at the lowest unit cost.

George Risk, President

£

for complete information, write to
DALE PRODUCTS, Inc.
1300 28th Ave., Columbus, Nebraska

In Canada: Charles W. Pointon, Ltd.,
6 Alcina Ave., Toronto

Export Dept.: Pan-Mar Corp.

Want more information? Use post card on last pcge.

DALOHM

America’s foremost

line of MINIATURE
POWER RESISTORS

you can depend on the
DALOHM line

TYPE RH £ -
WIRE WOUND
RESISTORS ¥ -

Three wattages—three sizes ‘

TYPE RS
WIRE WOUND RESISTORS

Four wattages—six sizes

RUGGEDIZED TYPE RSE
WIRE WOUND RESISTORS

Three wattages — EE—tET—

three sizes ) — i-“"""
TYPES WWA & WWL ' i
Precision Encapsulated

WIRE WOUND

ST ——
RESISTORS Three wattages—five sizes

TYPE DC
DEPOSITED

B
CARBON RESISTORS

Five wattages—seven sizes

TYPE DC-5 DEPOSITED CARBON
RESISTORS High Voltage

Hermetic Seal-Ruggedized

TYPE DCH

iiSQr
DEPOSITED § ¢ ‘

CARBON RESISTORS

Five wattages—seven sizes

DALOHM Collet- DALOHM
Fitting KNOBS ALUMINUM DIALS
WA

L A9
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DIVISION OF NEBRASKA RESOURCES

ELECTRONICS — May, 1956

MANUFACTURERS

you'll do hetter
ELECTRONICALLY in

NEBRASKA

e

here's why:

With no state debt and operated on the pay-as-you-go
principle, Nebraska is one of the last remaining strong-
holds of early American thinking.

It has a fine, healthful climate and happy, hard-work-
ing, clear-thinking people, many of whom find it neces-
sary, due to farm mechanization, to seek other than
agricultural employment.

Smart, resourceful, and dependable, these farm-bred
men and women will show higher man-hour production
than is believed possible to obtain anywhere else. This
is a matter of record.

While it is this labor factor that is usually given major
credit for the success of every precision manufacturer
now operating in the state, all the other factors which
make for lower-cost, trouble-free operation also are
here. They include:

® Fast, main line transportation in all directions

® Low cost electric power @ Abundant natural gas
® Practically unlimited constant-temperature water
® No franchise, state income, or other crippling taxes

® Progressive communities organized and ready to
build plants for sale or lease.

An Invitation from
Governor Victor E. Anderson

“Nebraska’s official attitude toward
industry provides a healthy climate
in which to work and live. We will
welcome the opportunity to help you.”

For complete and specific details about Nebraska locations,
write to C. V. Price, Chief of Division—or call collect, 2-3669
(Lincoln). Your inquiry will be held in strict confidence.

State Capitol Lincoln, Nebraska

www.americanradiohistorv com

In the Heart

NEBRASKA LEADS IN
ATOMIC DEVELOPMENT

Consumer Public Power District of
Nebraska is one of the few utilities
in the nation granted preliminary
approval by the Atomic Energy
Commision for the construction of
a nuclear-fueled power plant.
“By-products’’ from the plant will
open untold opportunities for in-
dustries located within the environs
of the plant. Now is the time to
investigate and discover what ad-
vantages could accrue to you from
such a location.

Want more information? Use post card on last page.
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Let's look at it this way—What featurces should
an instrument incorporate to make your job
easier, help prevent costly mistakes? Take the
case of the new PRD Klystron Power Supply.
Should we incorporate a sawtooth rather than
a sine wave modulation? It’s easier to put in a
sine wave. However, a sawtooth has the definite
advantage of climinating phasing and blanking
problems when the frequency response of a trans-
mission device is to be studied. So, in goes the
sawtooth. It’s casy enough to get hold of some
sme wave modulation which can be applied
through the external modulation input.

As for preventing mistakes — consider switching
from cw to square wave modulation. Suppose you
forget to readjust the retlector voltage . . . Sure,
vow'll catch the mistake later, but time is lost.
The new PRD Klvstron Power Supply has an
electronic clamping circuit which locks the top
of the squarc wave to the previously chosen
reflector voltage. No readjustinents to think
about, no mistakes.

Want to modulate with pulses—use the external
input. The rise time degradation of your pulses
will be less than .1 microsecond!

. Another point, good regulation! Here’s an
example: a *10% line change or any load
change will cause a reflector voltage change of
onlv =0.1%.

Compare . . . chances are that you'll send
in your order for the PRD Type 809, too.

& DEVELOPMENT CO,, INC.

202 TILLARY STREET, BROOKLYN 1, NEW YORK
Telephone: Ulster 2-6800

j P -

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

The New PRD
KLYSTRON
POWER

HERE’S WHAT THE TYPE 809
CAN DO FOR YOU —

* Powers most low and medium
voltage klystrons—up to 600 V. beam

supply

« Has electronic readjustment of

reflector voltage when changing from

cw to square wave modulation — no
errors due to forgetfulness

* Has square wave, sawtooth and
provision for external modulation for
pulses

» Atfords exceptional stability and
regulation at modest cost

* Price $350.00 F.0.B. New York

(Available from stock. Call
or write for new Builetin.})

Midwest Sales Office
1 SOUTH NORTHWEST HIGHWAY,
PARK RIDGE, ILL. — TAlcot 3-3174
Western Sales Office
737-41, SUITE 7, NO. SEWARD ST.
HOLLYWOOD 38, CAL.—HO-5-5287

- e
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E. J. HAMMER
Dir. Industrial Relations
& Asst, Work Mgr.

A. A. HABERBERGER
General Works Manager

R. A, SCHOLES

Asst, Treasurer

H. C. STACKPOLE
Secretory

H. S. CONRAD
Vice President and
General Manager

LYLE G. HALL

President and Treasurer

«eothis too, is

Here are a few of the “home plant” folks . . .
25 out of several thousand of them

to be more exact . . . who are “Stackpole.”
You’'ll probably recognize some. Others you
may not know. But each has a common objective
that pertains to every user of electronic
components: To seek constant improvement, both
for Stackpote products and the personalized service
that is put bebind them.

And, by picturing them here, we hope to help

you know Stackpole better!

L]

F. X. SORG

Director Fixed Resistor
Research and Eng.

L. D. ANDREWS
Director Ferrites & Metal
Powders Research & Eng.

H. M. DRESSEL
Director Electronic
Research and Eng.

Electronic Components Division

STACKPOLE CARBON COMPARY
St. Marys, Pa.

H. A. WILLIAMS

A. K. NEFF V. E. GERBER
Manager Electronic Sales Mgr., Electronics Asst, to Sales Mgr.,
Components Division Electronics

T. J. ECKL

D. L. ALMQUIST MRS. V. G. DINSMORE
Asst. to Mgr., Electronics Sales Office Supervisor Customer Sales Service,
Electranics

E. F. FEILE R. W. JOHNSON
Customer Sales Service, Customer Sales Service,
Electranics

Electron

ics

=35

N. J. SCHABERL
Production Manager

H. J. YEAGE
Customer Sales Service
Electronics

R

. LAMBERT

S

J. H. STACKPOLE ( C. S. ARNOLD
Chairman of the Board Production Supt., Supt. Kone, Pa. Plants
Electronics

KIRKPATRICK

D. N.
Enginezr, Electronics

S. H. LINWOOD

Research Engr., Ferrites

A. J. BUERK, JR.
Supt., Johnsonburg, Pa.
Plant, Electronics

€& VARIABLE AND FIXED COMPOSI-
TION RESISTORS ® IRON CORES e CERAMAG® FERRO.
MAGNETIC CORES e LOW VALUE COMPOSITION CAPA-
CITORS o LINE AND SLIDE SWITCHES e PRINTED
COMPONENTS e MOLDED COIL FORMS ® CERAMAG-
NET® CERAMIC PERMANENT MAGNETS BRUSHES FOR
ALL ROTATING ELECTRICAL EQUIPMENT ELECTRICAL
CONTACTS e POWER TUBE ANODES and dozens
of carbon, graphite ond metal powder specialties.

Want more information?
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modern industry...

Model 200A
Frequency Counter

$425.00

o

frequency and Model XD-100A
- Crystal Time Base
period counters $100.00

Compact, streamlined, easily portable—
used for precise frequency and period
measurements, production line testing,
telemetering, calibration, etc. Direct
digital read-out.

Exclusive features of the Model 201A
are the inclusion of a erystal oven to bring
the accuracy to .0001%... plus .1 sec., 1 sec.,

10 sec., and 1 cycle time bases at no extra cost.

The economy Model 200A is designed to
permit the use of a plug-in Crystal Time Base
at any time in the field to increase accuracy
from .1% to .0001%. It is also available

with five decade display at $75.00 additional.

BB 1:? q |
n,é@l.',f IA BtuTw

Model 201A Frequency

)

Q//mw/ﬁ(z//&
ELECTRONIC
COUNTING and
CONTROLLING
INSTRUMENTS

and Period Counter—$700.00

90
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by computer-measurements

Improved Readability
—new, wide-angle display minimizes paraliax

Improved Sensitivity
—more than 500% over the usual operating range

Greater Stability
—crystal oven as standard equipment at no
extra cost increases stability to .0001%

Quick Time Base Alignment
—without auxililary equipment

Completely Regulated Power Supply

The all-new CMC line of electronic counting instruments has been

designaed and engineered to meet the rigid requirements of science

and industry and,

at the same time, offer functional layout to

simplify operation, reduce eye fatigue and enhance equipment ap-
pearance. Years ahead engineering utilizing proven developments
make il possible to include features usually available only as option-
al accessories. Exacting test and laboratory requirements make

the CMC line...

the standard in excellence for the industrial world.

presei controllers

High speed counters used
to automaticaily control
any operation after a pre-
selected count has been
recached. Batching and
packaging of pills, bottles,
caps, machine parts, etc,
are a few of the many ap-
plications. Sweeping design
changes offer many new
features . ..

COINCIDENT TYPE

I';Aode'l 814'A | ABSOLUTE ACCURACY
@ digin e DIRECT SETTING
$495.00 DIRECT READ-OUT

EXCEPTIONAL VERSATILITY

Pulse Qutput « Relay Contact Closure o
Variable Contact Closure Time « Automatic
or Manual Relay Hold « Totalizing Count

OPTIONAL FEATURE: Mecchanical register to
indicate batches (gross, dozen, etc.) or total count.

Model 101A Preset Decade Counting Unit—$75.00

Complete catalog data available from factory or nearest representative

Nationwide engineering representation including Canada and export markets

Computer-Measurements Corporation
5457 Cleon Avenue * North Hollywood, California « Dept. 78E

May, 1956 — ELECTRONICS



Now Available...
FIRST HF TRANSISTORS

now in production, meeting

A\ Army Signal Corps Standards
\

A wide variety of military
equipment, once impossible to
transistorize due to frequency
limitations of available tran-
sistors, is now being developed
with Philco Surface Barrier
Transistors.

PHILCO SBT

¥/

/

/

SURFACE BARRIER TRANSISTORS

(Type 2N128 and 2N129)
Meet MIL-T-12679A Military requirements

Check These Feaiures Now available for large volume military and industrial applications . . . the high
frequency Philco Surface Barrier Transistors that were developed for the Army Signal
Corps to meet the stringent requirements of field use in military electronics equip-
ment. Advanced precision techniques used in fabricating the Philco Surface Barrier
Transistors make possible rigidly controlled automatic manufacture with its resultant
uniformity, reliability and high volume production. These reliable transistors point
the way to new fields in transistorization. Make these reliable high frequency Philco
Surface Barrier Transistors part of your forward looking plans.

@ High frequency performamce
Extreme reliability
Uniformity of characteristics
Rigid quality control
Minimum battery drain

Low leakage currents

Low operating voltage

Absolute hermelic seal F . . . . .
Meet MIL-T-12679A Military or complete technicai information on these High Frequency transistors write

requirements Dept. E-3, LANSDALE TUBE CO., Lansdale, Pa. A DIVISION OF PHILCO CORP,

PHILCO CORPORATION

LANSDALE TUBE COMPANY DIVISION
LANSDALE, PENNSYLVANIA




@09164772_: Selective Range
D-C PROPORTIONAL AMPLIFIER

MODEL 2HLA-4
Shown with Cabinet off
for Rack Mounting

INTERCHANGEABLE
RANGE PLUG-IN UNIT

SPECIFY AN INTERCHANGEABLE
PLUG-IN UNIT THAT MEETS YOUR RANGE

Available in any range

between
REQUIREMENT ... EXACTLY 0 $o 0.1 MILLIVOLT
The Doelcam Selective Range D-C Amplifier Model 2HLA-4 is and

designed for use in the laboratory or production line as a com-
ponent part of a control or linear measuring system. It will accept
any one of a number of interchangeable Range Plug-In Units for
the combination of input voltage range, input resistance and fre-
quency response that meets your application requirements. . . .
exactly. One Plug-In Unit is provided with each instrument. No
need to pay for built-in voltage ranges which may ncver be used.
The exclusive Doclcam Sccond Harmonic Magnetic Converter is
used in the input stage in place of a mechanical chopper for all
around improved performance. Write for Bulletin SRA-T,

0 to 100 MILLIVOLTS

PERFORMANCE CHARACTERISTICS

ISOLATED INPUT: Input Terminals are isolated from
amplifier circuitry and chassis ground.

HIGH CONVERTER FREQUENCY: 2500 cps carrier, insensitive
to 60 or 120 cps pickup.

LOW DRIFT: Less than 5 microvolts long term drift.

LINEAR AMPLIFICATION: Better than 1% on all ranges.
GAIN: Up to 105,

FREQUENCY RESPONSE: Up to 40 cps.

RUGGEDNESS: Withstands over-range signals up to
1500 times full scale.

HIGH POWER OUTPUT: Drives most commercial Pen
Motors or Galvanometer Recorders.

MODEL 2HLA-4

Shown with Cabinet on
for Bench Mounting.

‘/1)08[ cam— .1400 SOLDIERS FIELD ROAD
HOI

ADIVISION OF MINNEAPOLIS-HONEYWELL { #oxevwel | BOSTON 35, MASSACHUSETTS

Instruments for Measurement and Control

Synchros * Gyros + Accelerometers * Amplifiers ¢ Microsyns * Servo Motors
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POLYCON

These SEC Polystyrene Capacitors have

an accuracy in the order of 0.1% or L >
) T s A i
better and ]onghme stablllly in the order OUTHERN. 'E.LECT RONICS CORPORAT ION, Burb an l{’
of 0.03%. Natvar Styroflex tilm is used . . - L. .
as the dielectric. California, manuflactures precision capacitors for

applications where difficult specification‘s have to be met,
such as computer integrators, test equipment, secondary
standards and certain weapons programs.

Because polystyrene comes closest to meeling specifica-

tions for a perfect dielectric, various po]ystyrene films were
tested. Natvar Styroﬂex film was selected because of its
uniform]y excellent plial)ility, freedom from faults, high

Natvar Products shock resistance and excellent dielectric characteristics.

Varnished cambric—cloth and tape
Varnished canvas and duck

Natvar Styroflex film is available in standard thicknesses
From .0004” to .006” in widths from 1" to approxi-
mately 10” or in special put-ups to meet manufacturing

Varnished silk and special rayon

Varnished—Silicone coated Fiberglas

Varnished papers—rope and kraft

Slot cell combinations, Aboglas®

tsoglas® sheet, tape, tubing and

sleeving

e Vinyl coated—varnished—~lacquered
tubing and sleeving

e Extruded vinyl tubing and tape

® Styroflex® flexible polystyrene tape

e Extruded identification markers

requirements.

NATVA R corporation [l

FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION
TELEPHONE CABLE ADDRESS
RAHWAY 7-8800 NATVAR: RAHWAY, N. J.

201 RANDOLPH AVENUE e WOODBRIDGE, NEW JERSEY

Ask for Catalog No. 23
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BUSS FUSES

A complete line to meet
all your fuse requirements . . .

You'll find the type and size fuse you need, quickly and easily, by
turning to BUSS. The complete BUSS fuse line includes: standard,
dual-element (slow blowing), renewable and one-time types — in
sizes from 1/500 amp. up . . . plus a companion line of fuse clips,
blocks and holders.

BUSS fuses are dependable and ‘‘trouble-free”

To assure you of top quality and proper operation under all service
conditions — BUSS fuses are electronically tested. A sensitive device
automatically rejects any fuse not correctly calibrated, properly
constructed and right in all physical dimensions.

That’s why BUSS fuses, by their unfailing dependability, help
safeguard your most valuable asset — the good name of your product.
When there is trouble on the circuit, BUSS fuses open and prevent
further damage — saving the users of your equipment from unneces-
sary repairs. And BUSS fuses won’t cause irritating, useless shut-
downs because . . . BUSS fuses eliminate needless blows.

Why take a chance with your product being blamed for troubles
caused by poor quality fuses? It is just good business to standardize
on genuine BUSS fuses.

For more information on BUSS and
FUSETRON small dimension fuses
and fuseholders, write for bulletin SFB.

Makers of a complete line of

fuses for home, farm, commercial,

electronic, automotive and
industrial use.

BUSSMANN MFG. CO. SllBli® Div. of McGraw Electric Co.)

CLECTRICAL PROTECTION

UNIVERSITY AT JEFFERSON, W ST. LOUIS 7, MO. ELRC
B58
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. : Ny e, Type ‘ML-300
ONLY % N Developed by Midland
o for color television

CAN DO THIS JOB Shown. Actual Size

SO WELL...

Type ML-2G
New all-glass miniature
Shown Actual Size

Only glass makes it possible to get and keep

such high vacuum in a crystal holder.
y Type ML-1G
Only glass gives complete and permanent protec- New all-glass

sub-miniature

tion against atmospheric enemies of crystal e il
efficiency and service life.

o_nly%l%ltd provides you
D RYSTAI \LLAPI

Now you can have a new high level of crystal performance that just
wasn’t possible before. All-glass holders for crystals are another
“first” resulting from Midland’s advanced research. It is another step in our
ontinuous effort to overcome whatever problems stand in the way
of longer crystal life or more precise, constant and unfailing
erformance . . . in short, better frequency control units!

Check with us on all your crystal needs — and any special requirements.

;S ' -
Manufacturing Company, Inc.
3155 Fiberglas Road Kansas City 15, Kansas

WORLD'S LARGEST MANUFACTURER OF QUARTZ CRYSTALS
- . . every ope produced to the industry’s highest standards.
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years of know-how gives you comiplete service data
== designs that cut costs in production

We have been making and improving relays for more than 5§
years. The use of these relays in our own equipnient has helped
to make Kellogg the leader in the independent telephone field.

A typical example is this scquence relay, “the Kellogg Mag-
netic Impulse Counter.” This unique counter eliminates sliding
contacts, mechanical rachets, etc. . .. the counting sequence
is controlled electromagnetically, with relay-type contacts used
throughout. Production advantages include: simplified cir-
cuitry, reduced size, lower cost and longer life.

You can save design time and cut production costs because
our intimate experience ds a relay-user, as well as relay-maker,
enables us to develop relays that are rated to meet your require-
ments . . . build them to stand up in your equipment, for a
lifetime of service.

For the A.B.C.s of the
Magnetic Impulse Counter and
other Kellogg relays use the
artached card to send for this
Kellogg Relay Bulletin.

Kruoce

L4

- D ED N S S e D O D S D S S D S S O D S O e e
0 KELLOGG SWITCHBOARD AND SUPPLY COMPANY
KELLOGG . A Division of International Telephone and Telegraph Corparation
Switchboard & Supply Co . Sales Offices: 79 W. Monroe St., Chicago 3, HIL
Industrial Sales Dept. 1 QUALITY COMPONENTS FOR INDUSTRIAL CONTROL
A Division of International Telephone & Telegraph Corp. ) QUALITY COMMUNICATIONS SYSTEMS
79 W. Monroe St., Chicago 3, Il . KELLOGG BRANCH WAREHOUSES AND OFFICES:
. 6000 W. 515t Street 1515 Turtle Creek Blvd. KELLOGG Branch Office:
[[] Please send me the booklet on Kellogg Relays Chicago 38, Itlinois  Dallas 2, Texas 406 5. Main Street
l RElignce 5-5445 Prospect 5191 Los Angeles 13, Calif.
Vandyke 6759
l 4501 Truman Road 1663 Mission Street
NAME — Kansos City 1, Mo. San Francisco 3, Calif Export Distributor:
. Humboldt 7085 Market 1.6011 International Standard
l Electric Corp.
FIRM__ 410 N. Syndicate Ave. 1555 West Fourth Street 50 Church Street
T l St. Paul 4, Minnesota Mansfield, Ohio New York 7, New York
Nestor 5878 Mansfield 7-2816
ADDRESS. S— = - — - l 1594 Southland Circle, N.W.
' Atlanta, Georgia
Sycamore 4-2441
CITy = _ ZONE__STATE____ E
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Electron Tubes and “Golden Heart’’ Transistor

A for the New Motorola
| 12-Volt Hybrid Car Radio
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Tung-Sol Engineering Helps Pioneer a New

Concept in Motorola Car Radios...

The new Motorola hybrid car radio represents one
of the most significant advancements in car radio
design. Fifteen vital parts, components of the cus-
tomary high power supply, have been completely
eliminated. In their place—a single high power
transistor plus a complement of newly engineered
electron tubes developed by Tung-Sol to operate
with full efficiency directly off a 12-volt plate
supply source.

In addition to circuit simplification which removes
many potential sources of trouble, new standards of

performance are clearly indicated. Tubes operate
at reduced internal temperature and dissipation.
Drain on the car battery is cut almost in half.

This achievement—for many years considered
impractical—is the result of Tung-Sol’s intensive
experience in the development of tubes for auto-
motive applications. Thru it, Tung-Sol engineering
has opened new avenues for the application of
tubes to low voltage plate supply circuit designs.

As has always been the Tung-Sol policy, engineer-
ing assistance is offered impartially and all prob-
lems are treated with strictest confidence.

" Transcon-

5 Triode
Heat Plat Grid 41 Grid #2 Grid #3 Plat Grid #1 Grid #2 ductance
ESEERINEE Vo’l!ac:re Vol'ac;e Voltage Voltage Vorllcge Cu:eenl C::I"um C:uron' (Cont. Grid ::"":'r'
| to plate) I
' 12ACé 126V 126V o*V 126V Cathode 28 ua —_— 28 pa 730 umhos
12AD6** 126 Y, 12.6 v 1.1 V RMS 126V 0 120 po 30 pa 650 pa 100 umhos —_—
| 12AE6
Triode 126V 126V (o] —_— —_—— 750 pa —_ —_ 1000 umhos L
Diodes 126V v —_— _— —_— 2.0 ma —_ —— =
12K5 126V 126V 126V —-20V —_ 8.0 ma 85.0 ma —— 7000 pmhos  5.6%**
*Grid #1 Resistor=2.2 Megohms **Converter Service ***Grid #2 to Plote
Power Power
TYPE I E2 Ry R Source Output Gain Distortion
T15-176 500 ma -2V 30 ohms 15 ohms 2.5 watt 30 db 8%
$With unit attached to heat sink. MAY, 1956

Information about these products and other special purposetubes is
available upon request to Tung-Sol Commercial Engineering Division.

TUNG-SOL ELECTRIC INC., NEWARK_4, NEW JERSEY

SALES OFFICES: ATLANTA, COLUMBUS, CULVER CITY, DALLAS, DENVER,
DETROIT, MELROSE PARK (ILL.), NEWARK, SEATTLE.

“TUNG-SOL

ELECTRON TUBES AND
SEMICONDUCTORS

e &

ALWUMINIZED
PICTURE TUBES

RADIO AND
TV TUBES

SEALED BEAM
HEADLAMPS

SIGNAL

MINIATURE SPECIAL PURPOSE COLOR
LAMPS FLASHERS . TUBES

SEMICONDUCTORS PICTURE TUBES




(12K 5) Avtion Engineming Fiat gow Tong-Cof

The 12K5 was originally designed to fill an enormous gap in the “hybrid” auto radio

complement. Before this development, no single, high-gain tube was commercially available

which even approached the power sensitivity required—at 12-volts plate supply voltage—

to drive a single or push-pull high power output transistor from the small signal tube

amplifiers. To accomplish this, the 12K S5 utilizes a unique design feature known as the “space

charge grid”” which effectively greatly increases the cathode area. The resulting low

output impedance and high transconductance render the type extremely useful for a great
many low voltage driving, switching and control applications.

CHARACTERISTICS
Tube Type: 12K5
o Heater Voltage: 12.6V
) et Plate Voltage: 12.6V

W o

e Grid #1 Voltage: 12.6V
(12K5)POWER AMPLIFIER TETRODE Grid #2 Voltage: —2.0V

USING THE SPACE CHARGE GRID PRINCIPLE Plate Current: 8.0ma
: Transconductance:
{Cont. Grid to Plate) 7000 umhos

Triode Ampl. Factor: 5.6*

. *Grid #2 to Plate

The Tung-Sol engineering which has produced the 12K5

is constantly at work on a multitude of special electron tube ®
developments for industry. Many exceptionally efficient
general and special purpose tubes have resulted. Information =
about these and other types are available on request to

Tung-Sol Commercial Engineering Division.
ELECTRON TUBES

TUNG-SOL ELECTRIC INC., Newark 4, N. J.

Sales Offices: Atlanta, Columbus, Culver City, Dallas, Denver,
Detroit, Melrose Park (I1.), Newark, Seattle.
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TWO channels for ONE

with NORTHERN RADIO ...

98

5 \Kg\\\\\}«\\\:\,\? =
R G e e

FesT RV
- geLsTIat

i

EcwER seuterer

This Twinplex communication :systém makes possible o
2-channel radio circuit whereby ‘2 non-synchronous or-syn-
chionous telegraph transmissions modulate: a single- radio
carrier wave by causing the carrier ko assume one of four
specific frequencies with 400 cps separations.

The transmitting equipment conssts of the Twinplex Com-
biner Type 177 Model 1 and an RF Frequency Shift Keyer
such as the Northern Radio Type 105 Model 4. The Com-
biner converts the four possible conditions of two tele-
graph signals {M1-M2, M1-52, §1-M2, $1-§2) respettively
into one of four voltages related . a 0-1-2-3 manner.
The Combiner output voltage modulates the FS Keyar.

The receiving equipment consists of the Twinplex Con-
verter Type 178 Model 1 and a single or diversity receiver

B e e

Wrrite
for =
complete =
information.

* Frequency Shift Keyers
» Master Osdillators

= Divers 'ty Raceivers
Frequency Shift
Converters

+ provide 2 channels of FS
communication with existing
single channel transmitter
and receiving facilities—
with performance compar-
able to the existing single
channel system

stch as the Northern Radio Type 110 Dual Diversity Re-
ceiving System. The Converter demodulates and separates
the ‘four audio tones from the radio receiver(s) into two
channels each carrying the originally transmitted intelli-
gence. The Twinplex Converter replaces the standard FS
Canverter for this purpose.

The: two telegraph channels provide the same operational
flexibility . as that of two separate single channel FS sys-
tems. One can, for example, simultaneously use channel
#1 on 60 wpm teletype and channel #2 on high-speed
Mgcrse or: Time Division Multiplex. It further permits the
réception  of channel #1 signals on all standard FS con-
verters tunable to 400 cps shift) without need for a Twin-
plex Converter: this is valuable for “‘Forked Circuit Op-
eration” where the intelligence of channel #1 is intended
for pick-up by other receiving stations which are not
equipped for Twinplex Reception in addition to the main
receiving stations which are so equipped. Reception of
channel #2 {or of both channels) requires the receiving
end to be equipped with a Twinplex Converter.

Multi-Channel Tone Radio Multiplex
Systems Systems

Tone Keyers * Tone Filters
Demodulators » Line Amplifiers

Monitors » Twinplex Equipment

‘ D

Nerrzzry RADIO COMPANY, ine.
147 WEST 22md ST., NEW YORK 11, NEW YORK
Poce-Setters in Quality Communication Equipment

IN CANADA: Northern Radio Mfg. Co. itd., 1950 Bank St., Billings Bridge, Ottawa, Ontario.

Want more infarmaticn? Use post card on last page.
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Waldes Truarc Retaining Rings Eliminate Machining—
Provide Stronger Assembly, Greater Accuracy

Knob Sub Assembly

Truarc Beveled Ring

(Series 5002) couples the

knob to the knob shank.

It eliminates two tapped holes

and two screws, provides stronger assembly and greater
accuracy. Beveled ring takes up end play rigidly.

The American Hardware Corp., New Britain, Conn.,
uses 4 different types of Waldes Truarc Retaining
Rings in the original design of these famous Corbin
and Russwin Heavy Duty Cylindrical Locks. Truare
rings improve product performance, eliminate
rejects, and cut labor costs,

Spindle Sub Assembly

A

Spindle sub assembly “A* has

two Waldes Truarc crescent

rings (Series 5103) used as

locating flanges for rollback.

This saves labor and maintenance,
improves performance and accuracy,
eliminates rejects. Spindle sub
assembly B’ uses one crescent ring
as a spring retainer and as a
locating shoulder for washer.

Knob unlocking mechanism

uses one Truarc E-ring

(Series 5133) as a spring

retainer and one inverted ring

(Series 5108) for retaining the cylinder plug.
Rings are re-usable in the event of dis-

assembly for maintenance. Rejects are eliminated.

different sizes within a type...5 metal specifications

Whatever you make, there’s a Waldes Truarc Retain-
and 14 different finishes. Truarc rings are available from

ing Ring designed to improve your product...to save

you material, machining and labor costs. They're quick
and easy to assemble and disassemble, and they do a
better job of holding parts together. Truarc rings are

90 stocking points throughout the U.S.A. and Canada.

More than 30 engineering-minded factory represent-
atives and 700 field men are available to you on call.

Send us your blueprints today...let our Truarc engi-
neers help you solve design, assembly and production
problems. .. without obligation.

precision engineered and precision made, quality con-
trolled from raw material to finished ring.

36 functionally different types...as many as 97

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

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

Please send the new supplement No. 1 which

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

Send for new catalog supplement

WALDES

\J@
"*"\

Title oo, S -
Company. ... R —

Business Address. ..

e LONE L SHAE

r
|
|
I
|
| Name...oo. + ) gy R e
I
|
|
!
|

RETAINING RINGS

WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426;
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081;
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection estabiished in foreign countries.

Want more information? Use post card on last page. 99
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This MARCONI

9

F.M./A.M. Signal Generator

_ COVERS ALL MOBILE COMMUNICATION BANDS

The new Marconi Signal Generator type 1066/1
meets all requirements for the design and main-
tenance of f.m. equipment in the range 10-470
Mc. Here is a precision Marconi instrument for
an exacting job.

The oscillator works on fundamentals through-
out and there are no spurious submultiple out-
puts; its temperature compensation and fully-
regulated plate and filament supplies give
excellent frequency stability. A magnetically-
biased ferrite frequency modulator ensures rock
steady deviation characteristics. Other major
features are the Marconi-patented contactless
range turret and a 50Q piston attenuator which
is truly resistive. Engineers will appreciate the
separate incremental frequency controls with
meter calibration; these enable precise f.m. car-
rier shifts of as little as 1 kc in 450 Mc without
readjustment of main frequency control.

F.M./A.M. SIGNAL GENERATOR TYPE 1066/1
Abridged Specifications

Frequency Range: 10 to 470 Mc in five bands—all on fundamentals ®
Frequency Stability: Better than 0.0025% per 10 minutes period after
warm-up ® Modulation, FM.: 0 to 20 and 0 to 100 kc deviation moni-
tored and continuously variable ® Modulation, AM.: 0 to 20 and 0 to
8.0% depth, monitored and continuously variable ® Modulation Frequen-
cies: 1 and 5 kc ® Distortion due to Modulator: Less than 19, ® Output:
0.1 pV to 100 mV across a 500 termination ® Output Accuracy: Incre-
mental, 0.2 dB; within 2 dB overall ® Leakage: Negligible; allows full
use of 0.1 pV output ® Incremental Frequency Controls: Variable, 0 to
+100 kc. Stepped, = 5, 10 and 15 kc. o Tubes: 574G, 6AKG6, 6CD6G,
6AKS, OB2, 5861, 6C4, 6L6G, 12AT7.

MARCONI F.M. DEVIATION METERS 791C AND 934 ARE COMPANION INSTRUMENTS

/

MARCONI
INSTRUMENTS

o o S —

Mastcone - strece (897

44 NEW STREET NEW YORK 4

CANADA: CANADIAN MARCONI COMPANY,
MARCONI BUILDING, 2442 TRENTON AVENUE,
MONTREAL,

ENGLAND: Head Office: Marconi Instruments Ltd., St. Albans, Herts. Managing Agents in Export: Marconi’s Wireless Telegraph Co. Ltd., Marconi House, Strand, London, W.C.2

100 Want more information? Use post card on last page.
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ELECTRONIC

yves it is — ai OTIS

(a) To calculate in an electro-mechanical combu ery tae gears
must be machined to an accuracy of .0007 inch.

(b) To simulate a radar beam, the ultrason. - geerzter must per-
form to the highest possible accuracy as demznded by a scale
reduction of 200,000:1.

(¢) To simulate radar distance, the “plumbing™ produces water
with purity of two parts per million of ca ciun. carbonate and
temperature constancy of 1° F.

Here is the science of mechanics pushec to w za~dry pre-
cision and wedded to the most advanced electronic circaitry
which creates the vital and critical weapons syste ns now so indis-
pensable for our national defense.

This is what Otis has accomplished durirg the post 3
years — and is accomplishing now.

To those who need the performance-proven resources of
an organization having comprehensive and diversified experi-
ence in the research, development and manufackure of large-
scale complex electro-mechanical equipment and systers in the
fields of:

missile guidance and control ultrascnics

gunfire control computers

radar and counter measures servomechalisms

simulators and training aids magnetic ampl fiers

communication testing instrumensation

special electronic devices electro-mect anicad ccmponents
; ‘ — investigate Otis. Write on your letterhead for 32-page history

and facilities report.

ELEVATOR COMPAM

35 IVERSO_N.STIEET-, BROOKLYN 5§, N. ¥

ELECTRONIC DIVISTON




Electronic
‘Erector Set’
System . ..

Simplifies Circuitry Packaging,
Cuts Assembly Costs.
Minimizes Servicing Problems

All necessary components to package your electronic circuitry using princi-
ples of Plug—in Units Construciion are included in this Alden Kit #37.

SUMMARY—“Building Bloek” plug-in chassis system organizes circuits by funetion, pro-
vides for plug-in replacement and fast servicing by non-technical personnel.

DESCRIPTION

A complete system of integrated terminal
card sub-chassis elements designed to snap
into plug-in chassis now makes it simple
for designers to take full advantage of
the new mass production techniques of
printed wiring and modular construction
in the manutacture of custom-designed
systems.

Alden Products Company ol Brockton,
Mass., is the developer of this system
which is based upon standardized pre-
punched mounting cards with associated
terminals, tube sockets and holding de-
vices which accept resistors, condensers,
tubes and other components. The cards
may be snapped into place in plug-in
chassis units.

This eliminates the usual ‘“rat’s nest”
point-to-point wiring and facilitates access
for assembly and repair.

The terminal cards arrange all the com-
ponents on sub-chassis in “"planes of cir-
cuitry’” which can be housed in standard-
ized 2”, 4”, 8” or 17” Alden Basic Chassis.
Each chassis contains all the sub-chassis
associated with a single electronic func-
tion. “‘Tell-Tale’’ monitor lighis mounted
on the plug-in chassis front panel can be
employed to give instant indication of
service failure.

Plug-in chassis units are arranged in
modular metal cabinets called Uni-Racks
to make up and house complete systems.

Fig. 1. Circuitry laid out using terminal card
mounting system.

ADVANTAGES

There are a number of primary henefits
associated with the Alden System. Funda-
mentally, the break-down of the circuitry
by function and the modular assembly
concept of components and terminal cards
means that even complicated electronic-
electrical problems are reduced to rela-
tively simple mechanical assembly problems
once the theoretical design stage is passed.

The need for prototypes is eliminated
since breadboard layouts can be lifted
directly onto the terminal card system
with the aid of planning sheets furnished
by the manufacturer.

The finished system is easy to keep in
service—even for non-technical personnel.

102

+f 7 |
St ﬁj’
- d 3

Fig. 2. Alden basic plug-in chassis.

““Tell-tale’” {rouble lights instantly locate
malfunctioning chassis elements and non-
technical personnel can replace them with
spare plug-in units. The faulty unit can
then be repaired and returned to service.
In addition, provision for numbered and
color-coded in-out leads conveniently
grouped at the back of each chassis by
Alden Back Connectors enables laymen to
make accurate first-level checks.

APPLICATIONS

A leading research institute received an
unexpected order for a computer. Using
this Basic Chassis System for housing the
circuitry as plug-in units, they assembled
the computer so rapidly that more than
seven weeks was saved in design time and
in the packaging and mechanical engi-
neering phase. Moreover, the flexibility
of the system permits periodic up-dating
of the computer wilth more modern circuits
as these are developed.

Another important advantage lies in the
shortening of required lead time on de-
livery dates. One manufacturer supplying
electronic test gear to the Naval Ordnance
Bureau on irregular schedules is able to
quote extraordinarily fast delivery on cus-
tom equipment because the units go
together so fast. This firm starts with a
series of siandard funections to which are
added specialized ecircuit functions. The
chassis are then housed in Uni-Racks and
rushed to the job.

in addition to speed, costs are held to
a level far lower than is usual for special
or custom built equipment and one or a
hundred can be produced at little cost
variance.

""ERECTOR-SET"' ELEMENTS

Terminal Cards: These cards are pre-
cut to size, in lengths up to 3 feet. They

are pre-punched with 0.101” holes on 14”7
centers for maximum flexibility in chassis
layout.

Mounting Sockets: Available for 7, 8, 9
pin connections, miniature and standard
octal, tube sockets are furnished for stud
mounting or with right-angle brackets for
mounting directly to the terminal card.
Eleven-pin socket is used for terminal card
plug-in hase only.

Miniature Ratchet Terminals: Stake
into terminal card and provide positive grip
for feed-through or single-end connections
for all pigtail components. Soldering serves
only to establish the electrical connection.
Lead dress is simplified—excess pigtails
are snipped off at the terminal.

Jumper Strips: Stake under terminals for
either jumper or common wiring. These
sirips and other wiring can be readily re-
placed with printed or etched wiring.

Plug-In Chassis Units: Built on the
modular principle allow organization of
circuitry by function and provides housing
in replaceable units.

Front Panel Tell-Tales: Tiny lamps that
provide visual indication of equipment mal-
function.

SIMPLE TO GET STARTED

Alden Products Company offers a low
cost ‘‘wet started’” chassis and terminal
card assortment kit containing all com-
ponents to mount. house, fasten and moni-
tor electronic ecircuitry (Kit #37 shown
above, price $249.50).

This kit will enable you to determine
quickly the advantages this system holds
for your product development and produc-
tion.

The Alden Handbook, ‘‘Ideas, Techniques,
Designs” is supplied with each kit and con-
tains a complete description of the Alden
Systen.

To order your kit or to get further in-
formation write to Mr. N. Hearn, Alden
Iroducts Co.. 5127 N. Main St.. Brockion,
Mass.

Fig. 3. Circuitry subdivided,
function by function into at-
tractive plug-in units. Lay-
men can plug in replace-

in 30 seconds.
Tiny tell-tales spot trouble
instantly, eliminate need for
trained technicians on spot.

ment spare

All leads are at a single ac-
cessible point, numbered
and color-coded so layman
can make first-level tests.

Want more information? Use post card on last page.
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“Flight-Leader” in Dependability...

Federal 5 "Advance-Engineered”

MODERN AVIATION is advancing with tremendous
strides. When specifying cable today, aircraft designers
must plan for tomorrow’s performance demands!

To this urgent need for “Advance-Engineered” cables,
Federal’s vast development and production resources
have been effectively geared.

Whatever the application .. transmission lines, inter-
connecting cables, antennas, audio lines, navigation sys-
tems . .. Federal cables keep you in step with new and
unexpected requirements .. by utilizing the latest im-
provements in dielectric materials, manufacturing tech-
niques and quality control.

Federal’s constant testing assures peak efficiency of
physical and electrical properties under the most rugged
conditions of commercial and military applications.

Whatever your requirements for “Flight-Leader” de-
pendability, Federal has the cable type you need...or

can help you design it. Why not get in touch with Federal

today about your aircraft cable problems?
Call NUtley 2-3600 or write Dept. D-713

ELECTRONICS — May, 1956

Aircraft Cables .os

RG-17/U, 18/U, 19/U, 20/y — 50-ohm coaxial

P

designed to meet the
expanding Quality and
Performance requirements
of ground and airborne
applications!

Federal’s Aircraft Cables and
Principal Applications:

RG-8/U, RG-gA/U —50-ohm general purpose co-
axial cables for use as interconnecting cable and
transmission line with airborne radio.

RG-9A/U, RG-9B/U — 50-ohm coaxial cables for
use with airborne radio at UHF and higher fre-

quencies.

cables used with ground equipment as low-loss
antenna and transmission lines.

RG-11/U, 59/U — 73- and 75-ohm coaxial cables
used chiefly in ground equipment such as ILS
and GCA as transmission lines and interconnect-
ing cables.

RG-55/U, 58/U, 58A/U — 53.5 ohms; RG-62/U,
71/U— 9% “ohms; Federal’s K-38, KT-107-72

ohms: coaxial cables with a wide range of aircraft
applications, including audio lines for interphone.

Federal’'s K-1201 — Static Precipitation Aircraft
Antenna, accepted by the major aircraft manu-
facturers.

RG-87A/U, 141/y —50 ohms; RG-140/U—-73
ohms: solid-core ““Teflon” coaxial cables for higher-
temperature applications.

Federal’s K-256, 257 and 258 (50, 70 and 93
ohms): miniaturé coaxial cables with “Tefion” di-

electric . . . meeting the rigid requirements of the
aircraft industry where smaller and lighter co-
axial cables are required.

*America leading manufacturer of
solid dielectric coaxial cables”

Federal Telephone and Radio Company
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
COMPONENTS DIVISION « 100 KINGSLAND ROAD - CLIFTON, N. J

In Canada: Standard Telephones and Cables mfg. Co. (Canadal Lid., Montreal, P Q.
Export Distributors, International Standard Electric Corp., 67 Broad 5t., New York
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Northrop Aircraft, Inc. sclected their analog
computing system from Electronic Associ-
ates, Inc. They chose EAI's PACE equip-
ment, because their engineers insisted on
absolute reliability for use in their long
range interceptor, guided missile, and ether
research, development and production pro-
grams. One more e¢xample of two leading
companics working together to break the
problem barrier through progressive engi-
neering. Details of Pace equipment on re-
quest. Write Dept. EL-5.
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MEETING
THE TEST OF

things to come!

RM& T“E'ed BY CHATHAM

Chatham ruggedized tubes afford a degree of
dependability that actually exceeds present day
requirements. Advance-designed by the pioneer
developer of reliable types, these tubes stand

ready to meet the ever more exacting demands

of tomorrow. Products of continuous around-the-
clock research backed by gruelling life tests,
Chatham reliable tubes are the industry-wide
standard for military and commercial applications
requiring absolute unfailing dependability.

FOR COMPLETE INFORMATION —Call
or write for data bulletins or recommendations
on specific tube or equipment applications.

Chatham Electronics
Division of Gera Corporation — LIVINGSTON, NEW JERSEY

TYPE 5651WA VOLTAGE
REFERENCE TUBE

Miniature Cold Cathode
Gas Discharge Tube
for voltage reference.
Maintains voltage of
approx. 87 v. at a cur-
rent range of 1.5 to
3.5 ma.

TYPE 5R4WGB RECTIFIER

Full wave, withstands
980 g's shock. Oper-
ates at full inverse
ratings up to 40,000
ft. and at reduced rat-
ings to 60,000 ft. Man-
ufactured to Navy re-
liable tube specs.

6627/0B2WA CHATHAM
VOLTAGE REGULATOR

Miniature cold cathode
glow discharge tube
for use as a voltage

ENGINEERS, reguiator. Regulating
DESIGNERS and voltage approximately
MANUFACTURERS of High Performance Electronic Tubes, y 108 volts at current
Airborne Conversion Equipment, Lightweight 4 range of 5 to 30 ma.
Selenium Rectifiers, Radar Components, Radiation . 4t — I R
Survey Instruments and Custom-Built Lquipment. y

TYPE 6626/0A2WA
VOLTAGE REGULATOR

Reliable miniature cold
cathode glow discharge
tube similar to Type
6627/0B2WA with reg-
ulating voltage approx.
150 volts at current
range of 5 to 30 ma.

Want more information? Use post card on last page.

ELECTRONICS — May, 1956

www.americanradiohistorv.com



EFFICIENCY

I

Transistorized Power Supply

Efficiency (Percent)

Vacuum T;Le'—équivalenf

105 1o s

AC LINE VOLTAGE

120

Within 0.5%

DC Output Voltage

Typical Transistorized
Power Supply

120

105 110 115
AC LINE YOLTAGE

125

LOAO REGULATION
T

g

Within 0.5%

@
3

g

DC OQutput Voltage

3

Typical Transistorized
Power Supply

1

20 40 &0
0C LOAO CURRENT (MA)

Special Designs can also be Supplied to
Customers’ Specifications, Write Us for
a Quotation on Your Requirements.

Prices subject to change without notice.

For Further Information on
These Products Write Dept. 13

* Patents Applied For

Laboratories and Factory: 67 East Centre Street

. A% leves
eyt e A e

P N

BRI S g Lo
BalaRie

v

TRANSISTORIZE
REGULATED DC
POWER SUPPLIES

B o Ly o kY o YO
BREERE CL E MU A Ny

%o on

2 e

FEATURES

* High Conversion Efficiency

®* Low Heat Dissipation
® Instant Warm-Up Time

* Fast Transient Response

New, All-Transistor Designs

Continuously Variable Zero-
Max.

Small Size, Light Weight
Non-Microphonic Operation
Rugged, Long Life, Stable
Performance

ERA, pioneer in transistorization presents a complete line of semi-conductor
regulated DC power supplies. Ideal for all low and medium voltage applica-
tions, these supplies feature special circuitry* with germanium junction diode
rectification, high efficiency filtering and germanium transistor regulation con-
trol. These tubeless designs are an important advance in the field of power
conversion, and make obsolete the bulky, low efficiency, high heat vacuum

tube equivalents, wherever used.

ADJUSTABLE VOLTAGE, LABORATORY AND INDUSTRIAL TYPES

Types listed are intended for 105-125 VAC
input, 60 cps. DC output is continuously
adjustable zero-max. Line regulation is bet-
ter than 0.5%. Load regulation better than
0.5% or 5 ohms int. DC impede. Ripple less
than 0.02%. Models numbered 100T and
above include a 6.3 VAC, 2 amp. output.

These designs are for both bench and rack
mounting and dimensions are sub-multiples
of 19 inches, which permits several units to
be mounted horizontally in a standard
rack. All units are fused and amply pro-
tected against overload. Models designated
by “TM’ incorporate voltage metering.

Model Voltage Range
No. VD

50T 0-50

50TM 0-50 ‘

100T 0-150

100TNV 0-150

1017 0-300

101N } 0-300 |

200T 0-150

200TM 0-150

2017 0-300

201TM 1 0-300

Current Size Price
Ma-Max. Inches FOB Plant
150 314x6%x7 $110.00
150 3Yax9Yex7 125.00
100 3Lax634xT 125.00
100 314x9V4x7 140.00
100 314x915x8 170.00
100 314x9%2x8 185.00
200 314x9%4x7 155.00
200 344x9%5x7T 170.00
200 314x912x9 220.00
200 | 334x9%4x9 235.00

FIXED VOLTAGE, MINIATURIZED TYPES

Units listed are fixed voltage miniaturized
TRANSPAC types, for incorporation into
transistorized equipment, computer units,
guided missile circuits, and all miniature
and standard size electronic devices. Input
105-125 VAC, 60 or 400 cycles. Input reg-

ulation better than 0.5%. Output regula-
tion better than 0.5%. Ripple less than
0.05%. Units are in transformer type hous-
ings and potted to resist shock and vibra-
tion, but incorporate replaceable transistor
features.

Model Qutput
No. Volts*

TR5 5 |
TR10 [ 10
TR20 20
TR30 30 |
TR40 40 |
TR50 ! 50 |
TR100 100
TR150 ‘ 150 “
TR200 200

TR300 | 300 |

Current Case Size Price
Ma-Max. Inches FOB Plant
200 | 234x2¥4x3% | $60.00
200 214x24x3% 60.00
200 214x2%4x33%4 60,00
150 234x3x424 65.00
150 [ 214x3x4% 65.00
150 2V4x3x4)4 65.00
100 | 3x3%4x434 80.00
100 3Ix3¥4x434 80.00
100 34x4x5Y 95.00
100 31 x4x5Y% 95.00

** Nominal Voltage, Specified within 5%.

ELECTRONIC RESEARCH ASSOCIATES, INC.

Nutley, New Jersey

Telephone: Nutley 2-5410
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ATTENUATION 0B

ELECTRONICS — May, 7956

Main Plant, Flushing, New York

the Difference

FILTRON’S NEwWEST SUBMINIATU

RE FEED-THRU CAPACITOR

SETS A NEW STANDARD OF RF ATTENUATION PERFORMANCE

B For the first time—a complete line, ratings
for 5 AMPS & 10 AMPS, continuous duty

B Advanced internal circuit design ... speci-
ally processed impregnant

An unusual internal circuit arrangement, precision
mechanical components, and a specially processed
silicone impregnant combine to afford outstanding
electrical characteristics and stability—unobtainable in
conventional feed-thru capacitors ordinarily used for
interference suppression in electronic equipment.

Basically, FIL-CAPS are a four-terminal network in-
serted in the current-carrying line. The power line to
be filtered must be broken, and each end connected to
an insulated terminal of the capacitor. The feed-thru
ground-plane mounting prevents mutual impedances
between input and output terminals. The FIL-CAP de-

[EJ Meets Spec MIL-C-11693 (proposed) for
suppression capacitors

Closely matches theoretically ideal attenua-
tion characteristics

sign includes compression glass insulated terminals,
and milled flats on the threaded mounting neck, to
prevent rotation during installation and under service
conditions.

Type FV is rated for 5 amps AC-DC continuous opera-
tion, and Type FX is for 10 amps AC-DC continuous
operation. Both types are available in operating volt-
ages of 100, 200, 300, 400 and 600 voits DC; 125 and
250 volts AC; O to 400 cycles.

All FIL-CAP subminiature feed-thru capacitors are
1009, tested and inspected before shipment.

If your requirements call for greater attenuation than is
obtainable with feed-thru capacitors, Filtron also manufac-
tures a complete line of RF interference filters. More than
5000 filter types are offered for military, industrial, nuclear
and commercial applications. Filtron is the world’'s largest

P

CURVES: IDEAL FEED-THRU CAPACITOR | —1 ! " '
60 RF ATTENUATION IN A— + > = | T
50 OHM SYSTEM AS | ¢ 1T L+ ol
PER MIL-STD-220——\ONr—eef=rds i = =
40 | AW L1 LT '
| ] e al
AJ’T wanl o OWNE 1] AT
20 ol el ] N L
\
1T 1T 000 NOTE: # TYPICAL DIPS, INHERENT
ot ! - - -+ IN FEED-THRU CAPACITORS
N iz T db=20LogS0mte]| | | | [[[[] ][]
100KC ETETE IOMC 100MC I000MG

manufacturer of RF interference filters. Details and literature
furnished on request.

For complete engineering data and installation diagram, ask
for Filtron Catalog FV, and FV Supplement for FIL-CAP equiv-|
alents to MIL-C-11693 military designations.

v

€O., INC., FLUSHING, LONG ISLAND, NEW YORK
PLANTS IN FLUSHING, NEW YORK, AND CULVER CITY, CALIFORNIA
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NOW PHELPS DODGE S 4.
SUITABLE FOR ALL

I. F. coil

s ——"

Hegrersilasine
A

Eifig

|-

Magnified connection shows direct soldering
without stripping.

Universal wound
TV choke coil Solenoid coil Transformer coil

fodt o Leting (ually—from Mline s Mavki!

®Reg. U. S. Pat. Off.

May, 1956 — ELECTRONICS
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GIVES HIGH “Q"...
CLASS ‘“A” APPLICATIONS!

:*: New materials assure high “Q".

* All essential properties equal or superior
to existing film wires.

o< Positive uniform soldering. No stripping
or cleaning necessary.

Phelps Dodge Sodereze represents a new advance
in ready-to-solder magnet wire. It’s a typical Phelps
Dodge development designed to keep pace with in-
dustry’s growing need for wires that handle easily,
reduce over-all cost and satisfy a variety of operat-

ing conditions.

Phelps Dodge Sodereze offers a unique combination
of improved chemical and mechanical properties
with the advantage of high “Q”. The versatility of
Phelps Dodge Sodereze not only permits its use

wherever solderable wires have been proven prac-
tical but suggests new applications, particularly in
the finer sizes, to replace conventional wires.

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

PHELPS DODGE COPPER PRODUCTS

CORPORATION

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA

ELECTRONICS — May, 1956 Want more information? Use post card on last page. 109



¥ Variable Inductors
» ] d

X * inductance values up to 1000
N henrys
e variable over a range of
+ 10%

* high @, small size

e for low-frequency tuning
applications

Molded Toroids

e inductance precision
within 1%

¢ high @ because molded
construction minimizes
distributed capacity

e subminiature to standard sizes
* compact and sturdy

»

Subminiature Adjustoroids

e precise continuous adjustment
of inductance over
a 10% range

¢ no external control current
needed

e hermetic sealing
e low cost

Encapsulated Toroids
— e hermetically sealed
> o high Q
* center mounting permits
stacking
¢ miniature to standard sizes

':,:;il Crystal Filters
e nominal cost
e o excellent delivery

e frequency range 50 kc to
- 5000 ke

o high stability

h Tom Thumb Telemetering
- [l y ﬂ Filters

- - o miniaturized for guided missiles

- * high temperature stability

: ‘_: o designed to withstand shock
B and vibration

g;i-_ L7 o hermetically sealed

Delay Lines

o for audio and low radio
frequency applications

e constancy of time delay
o flat frequency response
* low insertion loss

110 Want more information? Use post card on last page. May, 1956 — ELECTRONICS
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POTTER
Model 905
Digital Magnetic

Tape Handler

® 75 inches per second

® 3 msec starts and stops
® automatic threading

@ fast rewind

The Potter Model 905 Digital Magnetic Tape
Handler combines many features not available on
similar, more costly machines. A variety of dual
speed combinations up to 757sec is available. Tape
widths from ¥, " to 14" can be accommodated.

Ease of operation is assured by simplified in-line
threading, bi-directional high-speed rewind,
automatic end-of-tape stopping and control of all
machine functions by conveniently-grouped front
panel push-buttons or remote contact closures
and pulses.

Designed for standard 19" rack mounting, the
hinged front panel provides immediate access to
mechanical parts and all plug-in electronic com-
ponents. Transparent dust covers are available
for protecting tape and mechanical parts without
hindering visual observation of entire tape track.

The 905 represents the ultimate in digital tape
handlers for high-speed computers, electronic
business machines, industrial control and other
digital data-handling applications.

2ERAOBOOC

AUXILIARY EQUIPMENT

A complete line of digital data-handling acces-
sories is also available from Potter.

Record-Playback Heads (Model 6400) are avail-
able in a wide variety of channel number and
tape width combinations. All feature phosphor
bronze construction that eliminates digit “drop
outs” caused by oxide pickup and insures dimen-
sional stability.

Record-Playback Amplifiers can be furnished as
individual plug-in units (Models 52, 53) or in com-
plete record-playback systems (Model 920) for
return-to-zero or non-return-to-zero recording.

Shift registers, high-speed printers and other preci-
sion -engineered data-handling components are
also available separately or in integrated systems
for solving specific data-processing problems.

POTTER ENGINEERs welcome an opportunity to study your data-handling problems
and to recommend equipment for satisfying your needs. Write today.

POTTER INSTRUMENT COMPANY, INC.

115 Cutter Mill Road

Great Neck, L.1.,N. Y.

ELECTRONICS — May, 1956
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A triumph of
-~ over 3 years’
| research!

New Westinghouse
Rectox Industrial
Selenium Stacks

Westinghouse research developed the unique
evaporation process of applying selenium which
gives better contact area, lower Jorward drop,
and less leakage than any other selenium stack
available.

Here’s how Westinghouse selenium stacks
give outstanding performance—
Lowest forward aging rate in the industry
Up to 90% conversion efficiency
100% conformity to NEMA standards
Improved durable finish

Sizes and rating to meet every industrial
requirement

Standard mountings

Get all the information you need from your
Westinghouse Sales Engineer—The Man With
The Facts. J-21927

WATCH WESTINGHOUSE!

WHERE BIG THINGS ARE HAPPENING TODAY £

112 Want more information? Use post card on last page. May, 1956 — ELECTRONICS
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Solve the puzzle of finding

the right instrument
to fit your engineering and
production needs this easy way:

With this map,
check the independent FIRST SIX*
manufacturers’ representative in
your area — he's your answer man,
then save the map for ready reference
We'll send you a pin-up reprint
if you ask for it!

The FIRST SIX sales group in your area
is in business to help you solve your in-
strumentation puzzles. Its dependable
staff represents industry’s finest products
in a complete frequency range from DC

to K-band . . . provides the most capable
f technical service to help you fit together

the pieces of your puzzle.

* THE FIRST SIX — Six leading, inde-
pendent manufacturers’ representatives
functioning cooperatively for the
advancement of improved electronic

[N instrumentation in industry.

L] C
A. CROSSLEY ASSOC., INC. S. STERLING CO. HORMAN ASSOC., INC.

Chicago, . Detroit, Mich. Washington, D. C.
Dayton, Ohio Cleveland, Ohio
“ St. Paul, Minn. Dayton, Ohio ‘
8 THE |. E. ROBINSON CO. J. D. RYERSON ASS( YEWELL ASSOC., INC.
Philadelphia, Pa. — (Upper Darby) Syracuse, N. Y. Waltham, Mass.
Camp Hill, Pa. Bridgeport, Conn.

Asbury Park, N. J.
Shaded area indicates territorial overlap.
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THE NEW WAVEGUIDE
SWITCHES FEATURE:

HIGH ISOLATION

Designed for minimum leakage to
insure radar silence.

RAFPID OPERATION

Each switch performs its
switching function in less than
one-tenth of a second.

NO BOUNCE

Switch changes position
without bouncing from
its final position.

LOCKS MECHANICALLY

Special mechanical linkage locks
positively in operating positions.

INTERLOCKS
ELECTRICALLY

Electrical interlocks enable
control of modulator and
other system functions.

CHOICE OF
ACTUATORS

Wide range of motor or
solenoid drives available.

ELECTRICAL
CHARACTERISTICS
1.1 VSWR: 0.2 db insertion loss.

New Waveguide Switches
Insure radar silence

ENABLE TESTING OF HIGH-POWER RADARS

A group of light-weight, compuct waveguide switches For transfer of microwave energy from one wave-
has been added to the Microline® group of quality guide to another, the operator needs only to press a but-
system components. These switches permit simultancous ton and the waveguide switch will instantaneously route
testing of several radars at one location—regardless of the radar energy into the antenna or dummy load as de-
frequency—uwithout interfering “noise”. sired. This permits the radar radiation to be switched on

or oll at any instant without turning off the entire system.
Switch designs are available in waveguide sizes for

. Microwave Electronics Division
5,,0;00,[ Iﬂ”’ll’ S, C, X and K bands. Mininum size and weight make
Great Neck, New York these units particularly useful for airborne application.

DIVISION OF SPERRY RAND CORPORATION

CLEVELAND » NEW ORLEANS » BROOKLYN ® LOS ANGELES ® SAN FRANCISCO ® SEATTLE For further lnf.ormgtlpq on Sperry Navegdee'SWItches write our Micro-
IN CANADA: SPERRY GYROSCOPE COMPANY OF CANADA. LIMITED. MONTREAL, QUEBEC wave Electronics Division or our nearest district office.
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SRX-92
8,500 to 10,500 mc

Coversa 21% band. This rugged
tube suits airborne applications
requiring high stability, low hys-
teresis, symmetrical modes,
and low leakage. Precision dif-
ferential screw simplifies tuning,
enables pre-tuning, and adapts
readily to servo drives and re-
mote mechanical tuning. Out-
put, 50 mw. Beam voltage 300 v.
Reflector range, -50 to -170 v.
ldeal for instrumentation.

New Reflex Klystron
covers broad frequency range

For airborne applications, new types of test equipment and FREQUENCY RANGE 8,500-10,500 m¢

new radar systems, Sperry has designed the SRX-92 Klystron OUTPUT 50 mw

to cover a 2 fre and. This tube operates on

0 cover a .1% r guency ban Is tu op.ra on low BERM ST 300 v

voltage and is especially valuable as a local oscillator.

. .m REFLECTOR RANGE -50t0o <170 v
The ruggedness of the SRX-92 assures reliability under

the extreme conditions of shock and vibration found in air- i . .
For turther information on the SRX-92

and other new Reflect Klystrons, write our
from drifting off frequency or from varying in power or other Electronic Tube Sales Department or

craft and missile service. A high degree of stability prevents it

characteristics when air temperatures about it fluctuate. nearest district office.

The SRX-92, because of its low hysteresis, symmetrical
modes and Ligh stability, is particularly suited for airborne e L
applications requiring automatic frequency control. Its ex- ﬁrl”“z,”,[ COMPINY
tremely low leakage makes it valuable for use in test equip- BreataNeckmNomdcrk
ment. Precision differential screw simplities tuning, allows DIVISION OF SPERRY RAND CORPORATION

presetting to particular frequencies and adapts readily to

CLEVELAND ® NEW QORLEANS ¢ BROOKLYN ® LOS ANGELES ® SAN FRANCISCO e SEATTLE

SCIvo driVCS zmd remote n]CChanicu[ tuning. IN CANADA: SPERRY GYROSCOPE COMPANY OF CANADA. LIMITEO. MONTREAL. QUEBEC
ELECTRONICS — May, 1956 Want more information? Use post card on last page. 115
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QUICK-LOCK
N SPRING-LOCK
IMMONS| e
LINK-LOCK
DUAL-LOCK

JUST ouT!
NEW 36-PAGE CATALOG WITH APPLICATIONS
SEND FOR T!

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

Visit us at Booth 115
DESIGN ENGINEERING SHOW

Convention Hall, Philadelphia, May 14-17

ways to save
on assembly costs

QUICK-LOCK For fastening removable access

doors and panels. Because of ils ease of installation, QUICK-LOCK
is ideal for assembling removable panels. A 90° turn locks il in
place. Stud is self-ejecting when unlocked ; visual inspection shows
whether fastener is locked. Spring loading takes initial load: solid

supports carry increased load. Available in a wide range of sizes.

SPRI"G-LOCK One-piece fastener for blind

holes has load-carrying steel spring wire. Spring steel arms lock
fastener securely, prevent loosening under vibration. SPRING-LOCK
will work with varying panel thicknesses, locks with a twist of the
wrist. Made in all-metal and plastic with steel insert. The molded
design permits heads to be made in various shapes for refrigerator
shelf supports. washer knobs, brackets. Available in a wide variety

of shapes and sizes, and also in custom designs.

ROTO-LOCK Serrated, tapered cam is engaged

by formed lug as fastener is locked. Cam action draws panels to-
gether tightly, insures locking even under conditions of misalign-
ment. Opens easily for demounting. ROTO-LOCK carries heavy ten-
sion and shear loads; can be used for air and water-tight seals;
recesses completely into panels. Solidly built without springs or
delicate mechanical parts, unaffected by arctic temperalures or

field service.

Simmons Fasteners are widely used in refrigerators, washing ma-
chines, electrical equipment, electronic assemblies, prefabricated
portable shelters, coolers, demountable furniture. Every Simmons
Faslener is a service-proved design with a long record of assembly-
cost saving in many industries.

If you are interested in culling your costs, lurn to Simmons Fas-
teners—the fasteners with uses unlimited. Write for samples and

catalogs today.

SIMMONS FASTENER CORPORATION
1750 NORTH BROADWAY, ALBANY 1, NEW YORK
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Quickly...economically...

LEMS

with SPECIFY
| HUDSON -
for precision
components of:

Precision Drawn = s

BRASS
ALUMINUM
COPPER
MU METAL

including:

certified alloy welding,

certified spot welding, sil-

ver soldering and brazing.
available For complete information

B o o on standard closures write

for fast delivery! Hudson offers a "vide range iy now Haddn. cata-
of sizes from miniature to ]arge n a variety log; for quotations on
of shapes that meet all but the most unusual custorn parts and sub-as-

irs 2 semblies send drawings and
closure requirzsments. Hundreds of optional secifications. HUDSON

features are available on most HUDSON Sl dedliners nid “efigl-

standard cases and covers. neers fast delivery of preci-
sion closures at commercial
on ’ prices! Ask for quotations

quality metal stampings onyour requirements today!
and sheet metal work.
Expert fakrication of
simple or complex
sub-assemblies to
exact specifications.

HUDSON sTAND
ARD CLOSY
MEET PRACTICALLY EVERCES
DESIGN REQUIREMENT!

\ & ). PAS. L 5.

‘ ,@ p 7\ 5!" \
" \ p ‘ s ———
- 2 f

e W HUDSON vooL

PLANTS TO & DIE COMPANY * INC

""""" 118-122 SOUTH 14th ST.. NEWARK 7, N.J.

SERYE YOU
Telephone: HUmboldr 2-8561
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OUTPUY YOLTAGE

LAMBDA
REQULATED POWKR SUPPLY

i New Lambda

TRANSIENT-FREE

Power Supplies

occupy only 5%/
of panel height,

e

[ o
=
6\‘»@
-3
L

MODEL 281 _................125:325 VO(, 0-200MA....$149.50 MODEL 282 ... ... ... 325-525 VO(, 0-200MA.....$159.50

MODEL 281M (with meters) ...125-325 VD(, 0-200MA.....$179.50  MODEL 282M (with meters) ....325-525 VD(, 0-200MA.....$189.50

S P E C I

C AT O N S

LAMBDA "200 MA SERIES”

DC OUTPUT* (regulated for line and load):
Voltage and Current

AMBIENT TEMPERATURE
AND DUTY CYCLE: ... . ... Continuous duty at full load up
to 50°C (122°F) ambient.

Models Voltage Range’ Current Range’
281, 281M 125-325 VDC 0-200 MA : SNEREQID RROTECTIONE
282, 282M  325-525 VDC 0-200 MA 1 External Overload

Woltage range for any given model is completely covered
in four continuously variable bands.

*Current rating applies over entire voltage range.

Regulation (line) ......... Better than 0.15% or 0.3 Volt
(whichever is greater). For input

variations from 105-125 VAC.

.......................... AC and DC fuses, front panel,
with built-in blown-fuse indicators

Protection

Internal Failure
Protection .........cccoeeeeiiienen. Fuse, rear of chassis

INPUT AND OUTPUT

CONNECTIONS: . ... Heavy duty barrier terminal block,
Regulation (load) ... Better than 0.25% or 0.5 Volt rear of chassis. 8 foot heavy duty
(whichever is greater). For load rubber covered line cord with in-
variations from 0 to 200 MA. tegral molded plug, also supplied.
Transient Response METERS:

(line).......... Output voltage is constant within Output Voltage ............. 312" rectangular voltmeter on
regulation specifications for step- metered models.
function line voltage change of Output Current .................. 314" rectangular milliameter on

plus () 10 volts or minus (—)
10 volts rms within the limits of

metered models.

105-125 VAC. CONTROLS:
Transient Response DC Output Controls ........ Band-switches and screw-driver
(load).......... Output voltage is constant within adjusting vernier-control, rear of
regulation specifications for step- chassis.
function load change between O AC and DC Switches ........ Front panel
to 200 MA or 200 to 0 MA.
YOLTAGE REFERENCE:..... ...A stable 5651 reference tube is
Internal Impedance ......... Less than 6 ohms used to obtain superior long-time
voltage stability.
Ripple and Noise ............ Less than 3 millivolts rms PHYSICAL DATA:
Polarit Eith i ” b Mounting ... Standard 19” rack mounting.
olanity ... the 0! e or negative ma e
¥ = Jygpiid E i 126 wovmrvreeseseesreeresseemee oo 51" H x 19" W x 14%" D
grounded
Weight ... 53 1b. net, 80 1b. shipping weight.
ENOTE e is i d h, .
MOk f:effféiﬂf.cfﬁie'ti"c;zéw"73,”’%7581"23."" Panel Finish ... Black ripple enamel (standard).

mercial component and tube deviations.
Tube replacements may be made with
any equivalent tubes meeting RETMA
specifications.

Special finishes available to cus-
tomers’ specifica