


MINIATURE AUDIO UNITS...RCOF CASE

MiL Pri. Imp. Sec. Imp.  GCin Response Max. level  List

Application Type Ohms Ohms Pri., MA = 2dh. (Cyc.) dbm Price

Mike, pickup, line to grid TF1A10YY 50,200 CT, 500 CT* 50,000 0 50-10,000 + 5 $16.50
Mike to grid TFIALL1YY 82 135,000 50 250-8,000 +21 16.00
Single plate to single grid TF1A15YY 15,000 60,000 0  50-10,000 + 6 13.50

Single plate to single grid, TF1A15YY 15,000 60,000 4 200-10,000 +14 13.50
DC in Pri.

Single plate to P.P. grids TF1A15YY 15,000 95,000 CT 0  50-10,000 + 5 15.50

Single plate to P.P. grids, TF1A15YY 15,000 95,000 split 4 200-10,000 +11 16.00
DC in Pri.

Single or P.P. piates to line TF1A13YY 20,000 CT 150/600 4 200-10,000 +21 16.50
Mixing and matching TFIAL6YY 150/600 600 CT 0 50-10,000 + 8 15.50
0
0

RCOF CASE
Length ... .. 125764

Mounting ...
Screws ...
Cutout ...
Unit Weight

82/41:1 input to grid TF1A10YY 150/600 1 meg. 200-3,000 (4db.) +10 16.50
10:1 single plate to single TF1A15YY 10,000 1 meg. 200-3,000 (4db.) +10 15.00
grid

Reactor TF1A20YY 300 Henries-0 DC, 50 Henries-3 Ma, DC, 6,000 Ohms. 12.00

SUBMINIATURE AUDIO UNITS...SM CASE

MIL Pri. Imp. Sec. Imp. DC in Response Max. leve!  List
Application Type Ohms Ohms Pri., MA =+ 2db. (Cyc.) dbm Price

Input to grid TF1A10YY 50** 62,500 0 150-10,000 +13  $13.00
Single plate to single grid, TF1A15YY 10,000 90,000 0 300-10,000 +13 13.00
3:1

SM CASE
Length ..
Width .
Height ..

Single plate to line TF1A13YY 10,000*** 200 3 300-10,000 +-13 13,00
Single plate to low TF1A13YY 30,000 50 1 300-10,000 +15 13.00
impedance
Single plate to low TF1A13YY 100,000 60 .5 300-10,000 + 6 13.00
impedance
Reactor TF1A20YY 100 Henries-0 DC, 50 Henries-1 Ma, DC, 4,400 ohms. 11.00

Unit Weight .

ULTRA-MINIATURE UNITS TO SPECIFICATIONS ONLY

UTC ultra-miniature units are uncased types of extremely small size. They are made to customers’ specifications
only, and represent the smallest production transformers in the world. The overall dimensions are ¥ x % x Ne”
... Weight approximately .2 ounces. Typical special units of this size are noted below:

Type K-16949 100,000 ohms to 100 ohms...6 MW ... 100 to 5,000 cycles.
Type M-14878 20,000 ohms (1 Ma. DC) to 35 ohms ... 6 MW ... 300 to 5,000 cycles.
Type M-14879 6 ohms to 10,000 ohms...6 MW...300 to 5,000 cycles.

Type M-14880 30,000 ohms (.1 Ma. DC) to 3,000 ochms...6 MW ...300 to 5,000 cycles.
Type M-14881 25,000 ohms (.5 Ma. DC) to 1,000 ohms...6 MW...300 to 5,000 cycles.

* 200 ohm termination can be used for 150 ohms or 250 ohms, 500 ohm termination can be used for 600 ohms.

** can be used with higher source impedances, with corresponding reduction In frequency range. With 200 ohm source,
secondary impedance becomes 250,000 ohms ... loaded response is —4 db. at 300 cycles.

***can be used for 500 ohm load . .. 25,000 ohm primary impedance . .. 1.5 Ma. DC.

150 VARICK STREET 2 NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: “‘ARLAB"
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120 vOLTS 60 CYCLES
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l
small panel size — standard 2!." JAN dimensions
redLlced weight and cube

wide operating tleperalure range -55°C to +85°C

low te+perature (-55°C) starting and operation

hermetically sealed — true glass-to-metal

—
= T 1 l tamperproof
i |
) 2, -
— JWJ k3 s | easy to read — standard size counter
1 |
- b n I
I T SPECIFICATIONS
E Registers: 1/10 hour steps to 9999.9 Registers: 1 hour steps to 99999
| T {5“ - : Drawn steel case — magnetfically shielded
1
=2 Self-starting Synchronous Motor  110-125 or 220-250 volt 50 or 60 cycle A.C,

Wiite for further information
| Marion Electrical Instrument Company, 401 Canal St., Manchester, N. H., U.S.A.
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UGGEDIZED AND “REGULAR” METERS AND RELATED PRODUCTS
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The D-649 18" Mufax Chart Recorder offers

the most c‘é)nvenient method yet devised of

& @

receiving facsimile weather maps trarismitted

by radio or landline. It can ‘be,used .side by

?%side ~with” American equipment on existing

\

X‘systems; alternatively, a private network can

be set up by using it in conjunction with
g‘% the D-658 18 Mufax Chart Transmitter.
"*@S Recording is on inexpensive Mufax paper supplied in
5 roo-foot rolls, which enables the recorder to operate
unattended for day’s at a time. The transmitted map,
measuring 18" x 22", is received full size, and can
be examined while recording is still taking place.
. The record, which is black on white, 1s instantly
visible and requires no processing. Picture
quality is better than that obtainable by any
other direct recording system, even when
using the double speed facility which
is exclusive to Mufax equipment.
No cther system can offer these

advantages—write now for full

descriptive literature.

"0 THE D-649 18" MUFAX CHART RECORDER

MUIRHEAD & CO. LTD. BECKENHAM - KENT - ENGLAND

ELECTRONICS — April, 1953 Want more information? Use post card on last page. 3
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FIGURES OF THE MONTH

Year
Ago

RECEIVER

PRODUCTION

(Source: RTMA) Jan. '52
Television sets .. ..... 404,932
Homepsets asviswics a's 288,724
Clock Radios . ....... 80,151
Portable sets .. ...... 68,433
Auto sets . ... ...... 195,147

RECEIVER SALES

(Source: RTMA)
Television sets, units. .. —
Radio sets (except auto) —_

RECEIVING TUBE SALES

(Source: RTMA) Jan. ‘52
Receijv. tubes, total units 26,736,695
Receiving tubes, new sets 15,763,221
Rec. tubes, repiacement 6,338,157
Receiving tubes, gov't. 3,209,025
Receiving tubes, export 1,426,292
Picture tubes, to mfrs. 340,192

SEMICONDUCTOR SALES
(Source: RTMA)
Germanium Diodes

BROADCAST STATIONS

(Source: FCC) Feb. ’52
TV Stations on Air. ... 108
TV Stns CPs—not on air 0
TV Stns—Applications 506
AM Stations on Air. .. 2,336
AM Stns CPs—not on air 74

Previous
Month

Dec. ‘52

921,086
452,556
271,507
194,837
406,258

Dec. ‘52
1,049,770
1,514,688

Dec. ‘52
43,220,393
31,061,892

8,771,035
1,745,491
1,641,975

852,501

Dec. ‘52

1,568,334

Dec. ‘52
34,600
38,422
12,098
15,653

5,536
117,800
1,858
87

500

AM Stns—Applications 313
FM Stations on Air. . . 636
FM Stns CPs—not on air 14
FM Stns—Applications 8
COMMUNICATION AUTHORIZATIONS
(Source: FCC) Jan. ‘52
Aeronautical ........ 31,076
Marine .. ... ....... 34,310
Police, fire, etc. ..... 10,292
Industrial ... ........ 11,859
Land Transportation .. 4,700
Amateur .. ...... ... 103,570
Citizens Radio ....... 792
Disaster ............ 26
Experimental .. ... 425
Common carrier . ..... 877

1,023

Latest Year Previous Latest
Month Ago Month Month
TV AUDIENCE
(Source: NBC Research Dept.)  Feb. ‘52 Jan. '53 Feb. '53
Jan. '53 Sets in Use—total . . .. 16,129,300 21,234,100 21,907,100
719,234 Sets in Use—Netw'k conn. 15,262,600 21,136,900 21,817,200
361921 Sets in Use—New York 2,840,000 3,290,000 3,350,000
189 592 Sets in Use—Los Angeles 1,100,000 1,375,000 1,395,000
93,962 Sets in Use—Chicago . . . 1,093,000 1,360,000 1,410,000
447,667
NETWORK BILLINGS
) {Source: Pub. Info. Bureau) Jan. ‘52 Dec. ‘52 Jan. ‘53
Jan. °53 AM/FM—ABC ... ... $3,301,479  $2,856,714  $2,669,327
640,073 AM/FM—CBS ... ... $5.161,397  $5717,800  $5,157,346
414,726 AM/FM—MBS . ... .. $1,699,282 $1,980,316  $1,786,134
AM/FM—NBC ....... $4,357,353 $4,370,265 $4,260,555
TV—ABC ........,.. $2,020,461 $1,331,588 $1,604,892
’ TV—-CBS ... ....... $5,074,643 $7,088,506 $7,321,386
Jan. ‘53
37343 081 TV—DbuMont . ....... $717,148 $1,211,316 $1,000,074
2514091671 TV-NBC ........... $7,259,307 $7,830,806 $7,521,553
9,167,440
1,576,298 EMPLOYMENT AND PAYROLLS
1’;32%3 (Source: Bur. Labor Statistics) Dec. ‘51 Nov. '52 Dec. '52
’ Prod. workers, electronic 272,100 321,500-r 331,200-p
Av. wkly. earnings, elect. $65.08 $68.30-r $69.29-p
) Av. wkly. earnings, radio $60.61 $63.39-r $63.79-p
Jan. ‘53 Av. weekly hours, elect. 42.4 41.8 42.2-p
1,470,472 Av. weekly hours, radio 41.6 41.0 41.1-p
. STOCK PRICE AVERAGES
Feb. '53 (Source: Standard and Poor’s) Feb. ‘52 Jan. '53 Feb. '53
= Radio—TV & Electronics 276.2 321.4 304.5
815 Radio Broadcasters. ... 268.8 300.4 2851
2,409 ‘
131 Quarterly Figures
252 Year Previous Latest
611 INDUSTRIAL Ago Quarter Quarter
20 EQUIPMENT ORDERS
8 (Source: NEMA) 3rd '51 2nd '52 3rd ‘52
Dielectric Heating . ... $210,000 $510,000 $320,000
Induction Heating . ... $4,060,000 $2,410,000 $1,760,000
Jan. '53 Welding Control .. ... $1,280,000  $1,480,000  $1,810,000
35,323 Other Electronic Control $720,000 $1,020,000 $920,000
38,631
12234 INDUSTRIAL TUBE SALES
5531 (Source: NEMA) 3rd '51 2nd ‘52 3rd 52
117,106 Vacuum (non-receiving) $8,420,000 $12,110,000 $10,580,000
1,892 Gas or vapor . ....... $2,620,000 $3,150,000  $2,950,000
90 Phototubes ... ...... $270,000 $480,000 $570,000
507 Magnetrons and velocity
1,037 modulation tubes .. $3,740,000 $9,830,000  $8,500,000

p—provisional; r—revised; e—estimated

April, 1953 — ELECTRONICS



-

INDUSTRY RE

N

PORT

#

electronics—APRIL ¢ 1953

Congress Starts Probe Of Color TV

Senator cries ‘holdup’,
industry says ‘not true’,
as investigation starts

CHARGING that “powerful interests
have used every legal maneuver
and technical roadblock” to delay
the development of color tv until
the monochrome market has been
exhausted, Senator Johnson of
Colorado has asked for a full Con-
gressional investigation.

Senator Tobey, chairman of the
Senate Committee on Interstate
and Foreign Commerce, has
promised a thorough probing.

(The House Commerce Commit-
tee under its chairman Rep. Wolver-
ton, R., N, J,, began its own tv color
hearings March 24.)

» Iirst Step—In a letter to W. R.
G. Baker, chairman of the National
Television Systems Committee,
Tobey says, in part, “As a pre-
liminary step before embarking on
a full study of this problem,
the following information is
requested:

(a) Does any member of your group
plan to manufacture any receiver sets
capable of receiving the color signals
under the Commission’s present stand-
ards? If not, why not?

(b) Does any member of your
group propose to manufacture receiv-
ers capable of receiving color signals
under any other standards? For ex-
ample, under the signals specifically
approved by NTSC. If so, when do
they expect to start produection? If
not, why not?

(¢) Do you know if anyone is going
to request the Commission to adopt
new standards for color broadcasts?
If so, when and who?”

» Industry’s Answer—In reply to
Tobey’s request, Baker lists experi-
mental compatible NTSC receiver

ELECTRONICS — April, 1953

availability reported at a January,
1953 meeting of his Committee and
announces he is sending Tobey
complete minutes of NTSC meet-
ings. Baker then says that “Our
Committee has concerned itself
solely with a significant and highly
challenging technical problem:
how best to achieve the optimum
in terms of a color television sys-
tem. The only persons on the Com-
mittee and associated with its
work are scientists and engineers
of special technical qualifications.
This has been the only limiting
factor with respect to participa-
tion, since any interested scientist
or engineer has been welcome.
The Committee has not concerned
itself with any phase of production
equipment, nor with considera-
tions involving the proprietary in-
terests of members or companies
in the industry.”

» Prime Objective—Baker further
states that “a primary objective of
this Committee was to attempt to
create a practical color transmis-
sion which would utilize as a
foundation the existing mono-
chrome transmission standards. . .
Then this important improvement
in this service can be realized
without reducing the value of a
single one of the millions of tele-
vision receivers owned by the
American public.”

Reviewing the tv background,
Baker says the NTSC monochrome
standards established in 1941,
adopted by the FCC, have proved
to be “soundly engineered” and he
intimates that the government
freeze on color set construction
has been mostly responsible for
slowing up market development.

A compatible color system is now
practicable, Baker feels, and “the
completion of extensive field tests
scheduled to begin within the next
month, should permit a definitive
judgment.”

» RCA—David Sarnoff announced,
in the midst of all this, that RCA
has spent $20 million for research
and development of color tele-
vision, $5 million of it in 1952 and
that “these large expenditures are
continuing during the present
year.”

Germanium Diode Sales
To Double Again

UHF-TV mixers and video de-
tectors will account for half of
expected 20 million in 1953

GERMANIUM diode sales doubled in
1952, and present indications are
that they will double again in 1953.

RTMA statistics show that sales
in 1952 totaled 9.5 million, as com-
pared to 4.5 million in 1951 and
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INDUSTRY REPORT—Continued

about 3.7 million in 1950. Sales
in 1953 are expected to approach
20 million, with half of this figure
being divided between uhf-tv mix-
ers (5 million) and video detectors
(5 million) in vhf and vhf-uhf
combination sets.

Most impressive jump in sales
came in latter part of 1952 when
uhf tv became a reality and manu-
facturers rushed to meet demands
of new areas. As shown in accom-
panyving plot of sales by months,
figures rose from 350,000 in July
to cver 1.5 million in December.

» New Service-—Beginning in this
issue, monthly germanium diode
sales will be reported in the Fig-
ures of the Month department of
ELECTRONICS appearing on page 4.
These statistics show combined
sales figures for General Llectrie,
Raytheon, Sylvania and Hytron.

Setmakers Watchful
As UHF Gains

Sales battle shapes up over r-f
tuning methods; consumer
reaction awaited

WITH 15 stations on the air and a
score or more rapidly approaching
completion, uhf television has re-
ceiver manufacturers watchful.
Biggest question mark is front-end
design.

Sets currently available gener-
ally feature either of two r-f tun-
ing methods: One uses uhf-con-
verter strips with from 13 to 16
positions. (An 82-channel detent-
tvpe tuner was recently an-
nounced.) The other method re-
quires a separate tuner or con-
verter that {unes econtinuously
through all 70 uhf channels.

» Enter the Viewer—Big question
is whether the average consumer
will readily shell out the extra dol-
lars that all-channel uhf recep-
tion might cost.

Manufacturers are divided in
their answer. Some have come out
four square for strip tuning.
Others, particularly those whose
vhf sets do not use turret tuners,
offer continuous tuning. Still

others are riding both ends of the
goat and supply both. For the
most part, a wait-and-see attitude
pervades the industry. Even the
staunchest partisans are not pro-
ducing sets in overwhelming
quantity.

> A Look at the Field—Twenty-
four receiver manufacturers were
asked about their plans: 11 said
they were making uhf sets, 5 said
sets would soon be forthcoming,
6 gave no information and 2 dis-
claimed interest in uhf.

All 24 had something to say about
converting their late-model sets al-
ready in the field for uhf. Three
offered conversion only by adding a
continuous tuner, 15 said strips
would be available and six offered
both.

Of the new sets discussed, six
models are continuously tuned, two
are strip tuned and three come both
ways. Only five set manufacturers
responding announced a line of ex-
ternal uhf/vhf converters; two
firms said that external converters
were under development.

Business Machine Firms Active

Top manufacturers prepare to
hasten computers’ move from
laboratory to office

BUILDING electronic brains for busi-
ness is the most recent goal of the
nation’s leading business-machine
firms.

Electronic ecomputing tech-
niques, developed during the latter
part of World War II, were first
applied largely to warlike chores
like compiling ballisties tables and
meteorological data. The big brains
were built chiefly for government
labs and universities. Electronic
computing captured the popular
imagination and names like SEAC,
ENIAC, UNIVAC and even
MANIAC began to enrich the
language.

» Out of the Lab—After the war,
several small firms, long on hair
but short on capital, attempted to
exploit the new devices commer-
cially. Their machines were still,
however, intended for use in
laboratories. But, the big brains’
aptitude for solving other prob-
lems was not lost to canny busi-
ness-machine company executives.
They foresaw use of electronic
business machines to keep ledger
accounts, make up payrolls, keep
running sales records, compute
and mail bills and premiums, con-
trol industrial production and main-
tain perpetual inventories.

» Engineers Wanted—You don’t

throw an electronic computer to-
gether solely by the model-shop
pilot-plant approach; high-pow-
ered research is prerequisite. Com-
petent engineers are rare birds,
however, and how to acquire red-
hot electronic research staffs
plagued the business-machine
people not a little.

Following P. T. Barnums’ ad-
vice, “If you can’t beat them, make
’em part of your act,” business-
machine firms with sales and ap-
plication experience and smaller
firms with technical know-how be-
gan to make sweet music together.

»Many Mergers—Remington Rand
recently acquired Engineering Re-
search Associates of St. Paul,
Minn. and Arlington, Va., a well-
seasoned electronics firm whose
stock in trade heretofore has been
custom-building super-secret com-
puting equipment for government
labs. ERA joins Eckert-Mauchly,
makers of UNIVAC, as a division
of Remington Rand.

Underwood has taken over the
Illectronic Computer Corp. of New
York; National Cash Register has
teamed up with Computer Re-
search Corp. of Hawthorne, Calif.,
and Physical Research Co. has said
“l do” to Marchand Calculating
Machine.

Burroughs Adding Machine is in
the electronics business via both
their rapidly-expanding Philadel-
phia research lab and their Brook-
lyn subsidiary, Control Instrument

(Continued on page 8)
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Here’s how to get

GOOD USABLE POWER
AT UHF

Sylvania Rocket Tube Type 2C37
supplies 450 Mw at 3300 Mc.

Because of their high power
throughout the UHF spectrum,
Sylvania rocket tubes are especially
recommended for service as pulsed
oscillators, ew oscillators, rf
amplifiers and frequency multi-
pliers ... this is one more reason
why it will pay you to

specify SYLVANIA.

Compare Sylvania Rodket Tube's Performance

Typical UHF Triode Performance :
Power Vs Frequency (For Sylvania Rocket Tube Type 2C37) |

900

- SYLVANIA
700 ROCKET TUBE
600 TYPE 2C37

500
400

300

POWER OUTPUT (MILLIWATTS)

200

100

1000 1500 2000 2500 3000 350C . ‘

FREQUENCY (MEGACYCLES)

r-—— ] . 3 o & 3 ¥ ¥ ¥ ¥ R _ ¥ T X T ;

i Sylvania Electric Frodacts Ine.
! Dept, 3E-1004,1740 Broadway, N. Y. 19, N. Y.

1 Please send me latest data sheets concerning Sylvania
Rocket Tubes

i
|
8
l Name
ELECTRONIC DEVICES; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC TEST I
EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT ! Street
BULBS; PHOTOLAMPS; TELEVISIOM SETS j
3 City Zone. Stiate
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INDUSTRY REPORT— Continued

Co. Friden has bought the rights
to the Benson-Lehner Computyper
and is planning to market a low-
cost printing calculator. Victor
Adding Machine is energetically
casting about for electronics engi-
neers.

> Self-Made Staffs-—In the elec-
tronic computer business since
1944, IBM will soon supplant their
SSEC in the big-brain bracket with
their new model 701. Production
is scheduled to be one a month.
The 604 printing calculator will
remain IBM’s entry in the medium
price range.

Monroe has been building up its
staff since the last war and
recently launched the MONRO-
BOT, a medium-priced business-
type calculator. No mass produe-
tion plans have been announced.

New Process Cuts
Cost of Germanium

Rare transistor material is ex-
tracted from waste coal-gas
liquid at half of present costs

ADDITION of processing facilities to
the Omori plant of Tokyo Gas Co.
will make possible the production
of 100 grams of pure germanium a
day from waste liquid, at about
half the cost of present U.S. pro-
duction methods. This and other
Japanese pilot-plant installations
now under way are expected to
produce over 200 pounds of the
precious metal this vear. Present
world output is only about 3 tons a
year.

» Process Details—Black sedi-
ments are filtered out of the waste
liquid, heated and burned with tar
to get a reddish powder. Chloric
acid is added and the powder is
distilled to get germanium tetra-
chloride vapor at 85 deg C. Run-
ning this through water gives
white germanium oxide which,
when mixed with hydrogen gas at
900 deg C, gives 99.99 percent pure
germanium.

The rare metal gallium, also es-
sential to the electronies industry,

8

can be obtained by extracting gal-
lium tetrachloride from the sedi-
ments of germanium tetrachloride
vapor with a solvent and electroliz-
ing the extract.

Patents on the process have
been applied for in 12 countries,
including U.S., by inventor

Masaru Inagaki, who is an engi-
neer with the Coal Research Insti-
tute in Tokyo. The new process
eliminates the problems of remov-
ing impurities such as arsenic and
antimony, encountered in the
present method which uses coal
soot or coal ash.

BUILT-IN radar and target computer provide . .

New Eye and Brain for AA Guns

BIGGEST peacetime military contract
ever received by Sperry Gyroscope
is for ‘Skysweeper’, the Army’s
largest-caliber automatic antiair-
craft gun with radar, target com-
puter and weapon on a single
mount.

The weapon spots and tracks an
enemy plane flying at near-sonic
speed, aims and fires at a rate of
45 rounds per minute. It finds and
tracks at 15 miles and provides
effective shoot-down range of 4
miles.

» Dollars per Gun—Cost of the
fire-control system is about 75-per-
cent of the gun unit which costs
$240,000. Spares, tools and test
equipment cost $60,000, and the
prime mover, a cargo tractor, $85,-
000, to a total of $385,000.

A complete Skysweeper has 317
electron tubes, 12,000 parts and

4,500 items in tools, test equipment
and spare parts. A total of 18
harnesses connect the chassis.
One of these contains 600 wires
and three have 400.

Feasibility of an automatic on-
mount radar fire control combined
with a rapid fire antiaireraft gun
was studied by Army Ordnance
and Sperry in 1943,

Development work on the gun
during the next few years resulted
in the first complete experimental
weapon being delivered to Ordnance
in 1948.

This and the second system de-
livered one month later were given
extensive evaluation tests at Aber-
deen Proving Ground, Md. and Fort
Bliss, Texas.

» Speed Up—A closely coordinated
package subcontracting plan was
(Continued on page 10)
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miniature molded

CAPACITORS
|

Pnounn®

EW processing levelopments now make it
N possible for eviery Prokar miniature
molded capacitor to })e used at temperatures
up to 125°C without voltage derating!

An exclusive SpragueiI solid dielectric and a
mineral-filled phenolic jacket assure stable
performance from —$5°C to +125°C.

Ten mold sizes—ranging upwards from the
.175" dia. x %" long unit pictured actual size
at left—give you maximum space economy

in miniaturized equi;;ments. Originally
developed for militady uses, the moderate
prices of these miniafure capacitors make them
well worth your investigation also for use

in dependable commercial electronic
equipment. Write today for Engineering
Bulletin 205F to the $prague Electric Company,
35 Marshall St., Nortlh Adams, Massachusetts.

"E]i WORLD'S LARGEST CAPACITOR MANUFACTURER

EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS. CABLE: SPREXINT
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INDUSTRY REPORT—Continuea

Production lineup of radar trackers for the Skysweeper

evolved, whereby other manufac-
turers could produce complete sub-
assemblies of the system. This
spreading of the work reduced lead
time by one year and utilized sur-
plus capacity of other manufactur-
ing facilities.

Army Ordnance awarded Sperry
a multi-million dollar contract to
produce the fire-control systems at
a high rate in December 1949, By
February 1950, more than 20 sub-

Radio-TV Industry

Full price decontrol has not yet
brought general price increases
on parts or receivers

MANY industry observers thought
that radio-tv parts and receiver
manufacturers would take quick
advantage of the recent decontrol
of prices in the industry to up
profits via price hikes. But so far,
the industry in general has pretty
well held price lines.

» Parts Manufacturers—Compo-
nent makers themselves were of
the opinion that most parts com-
panies would raise prices as much
as 10 percent as soon as the lid
came off and that in a short time
the industry as a whole would

10

contractors had started work on
package units, while numerous
parts designs were released to
hundreds of small businesses.

A second-source prime contract
was awarded to AC Spark Plug
Division of General Motors, for

additional production of Sky-
sweeper fire control systems.
Under an assistance agreement,

Sperry provided AC Spark Plug
with technical aid.

Holds Price Line

climb to a higher price structure.
No such concerted movement has
vet taken place. As a result of
rising copper costs some parts
manufacturers have upped prices
on yokes, transformers and hook-
up wire but the number of com-
panies doing so is still small.
Parts makers and buyers gener-
ally laud an announcement by
Motorola. Even before full de-
control had taken place, Paul V.
Galvin, president of the company,
announced a 2-point policy: “(1)
No increases will be allowed on
any of our radio and television
prices this vear. OQOur basic policy
will be to lower prices, if possible.
(2) Because of the criticalness of
our own cost-price relationship, all

requests for price increases from
our suppliers during the next few
months will be examined by a com-
mittee of top management, includ-
ing myself. This committee in-
tends to follow the materials
market in detail and to know
whether companies among our sup-
pliers look upon their relationship
with Motorola with the long view
in mind or only for the immediate
gain.”

» Set Manufacturers—Before the
first of the decontrol actions had
been taken, the beginning of an
upward trend in tv receiver prices
had begun. Admiral had raised
prices on 8 tv models from $10 to
$60 each. Emerson followed with
an increase in list prices on 4 tv
models of from $20 to $30 due to
increased cost of cabinets and
components. CBS-Columbia also
raised prices on some models. How-
ever, none of these increases were
made as a result of decontrol.

Guided-Missile Plans
Make Progress Slowly

Three-billion dollars
buys much research
but little production

WHEN a rocket blasts off, it rises
slowly in a ecloud of dust and
flame. Then it hovers precariously
and for a sickening, dizzy second
seems about to topple over. How-
ever, it begins to rise, gather speed
and disappear from view, only to
reappear seconds later as a wispy,
silver trail spiraling in the strato-
sphere.

The entire guided-missile pro-
gram seems to be at the second
crucial point.

» Cost—Since June 1950, the
guided-missile program has cost
about 4 billion. The level of spend-
ing is rising steadily. The Air
Force will spend $300 million this
vear as against $130 million in
1952 and $150 million in 1951. The

(Continued on page 14)
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~ Centra

lab Printed Electronic
step up production,

25% to 80% fewer soldered

connections — speeds assem- 2 Fewer pieces to buy or inventory 3 fewer connections minimize \A./ir-
bly — saves money, saves time ing errors — speeds production
For scores of electronic applications —
Centralab PECs give you 6
Another Centralab first! tremendots SAVINGS
¢ NY way you look at them, Centralab Printed Elec-
L\ tronic Circuits mean more money in your pockets.
New Pendet No other modern electronic development offers you
@ six such tremendous time and cost-saving advantages
— a complete ! Re. / for low-power applications.
Pe“'“:le d‘::.e"“ 23 4 160 Pioneered and completely developed by Centralab,
and audio ) ) : e .
coupler circuit that e 567 thcs? regstqr-capaator commnat10n§ in complete or
replaces 9 parts /‘/ e, 89 partial circuits are extremely ecconomical to use. Many
] / <f - . = p
. - - eliminates | / / / 7«, : times, the first cost of PEC’s is less than the components
9 soldered 1/ / / Iy they replace.
connections /[ / / / ¥
/ ¥ £

Talk about compactness — this new Pendet has it!
You get 4 resistors and 5 capacitors screened and fired
to a single Ceramic-X plate. It repluces 9 conven-
tional components. Only 9 connections are required
mstead of the usual 18,

Think what this terrific PEC “package” can do in
simplifying installation and cutting manufacturing
costs of ac, dc and portable receivers. Get complete
information on this new PC-160 Pendet NOW'. Check
No. 42-149 in coupon.

Pendet couples the combina-
tion detector and first audio
b= 0 pentode tube to the audio
2 B output tube. Plate is only
1 -!:l J_] LT 1-5/167 x 7/87 x 11/647
b0 thick. Leads are 2-1/2" long.
Capacitors are 450 vdcw, 800
. vdc test. Resistors are 1/5

watt.

As for versatility—there are more than 30 standard

CENTRALAB TRIODE COUPLATES replace 5 components normally
uscd in audio circutts. Triode Couplates are complete assemblies of 3
capacitors and 2 resistors honded to a dielectric ceramic plate. Available

in a variety of resistor and capacitor values. Technical Bulletin 42-127.



Circuits simplify design,
improve performance
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Lower installation cost — com- Less weight, less space — “opens- Improved circuit stability due
pared with separate components up” tight chassis to uniformity of PEC plates

circuits already tooled for you. Those illustrated here
can only suggest the wide range of sizes and capacities
available.

If you have a special circuit problem, we'll even
design custom plates at nominal cost where volume
warrants. No wonder 25,000,000 PECs are in use
today! No wonder scores of manufacturers say it's
good business to specify and use Centralab Printed
Electronic Circuits. Send coupon for full details.

PLATE CAPACITORS 'AND RESISTOR-CAPACITORS. Exccllent for

miniature use. Actual size photograph. Because of extremely small

. . R size, they readily fit all types of miniature and portable clectronic

A DIVISION OF GLOBE-UNION INC. ° M"WC’”ke‘? 1, Wisconsin equipment overcome crowded conditions in TV, AM, FM and
In Canada, 635 Queen Street, East, Toronto, Ontario record player chassis. Technical Bulletin 12-132.

CENTRALAB, A Division of Globe-Union Inc.
914-D East Keefe Avenue, Milwuakee 1, Wisconsin

I'd like to know more about Centralab Printed Electronic
Circuits. Plcase send the bulletins as checked below:

O 42-117 0O 42-132 O 42-127 [ 42-149

O PEC Guide No. 2 (A complete and comprchensive
reference on PEC's) .

Name..

Company...

AMPEC — A full 3-stage specch amplifier. Provides highly efficient
performance. Size 114" x 115" x 3" over tube sockets! Used in
bearing aids, mike prcamps and other applications where small size
and outstanding performance count. Technical Bulletin 42-117.

Address.

City. - Zone. =State ™ e e e
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=
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INDUSTRY REPORT— Continued

Navy will shell out about $242 mil-
lion. About half the money will go
for electronic equipment for missile
guidance and control. Other ex-
penditures, not included in the
guided-missile figures, will be
made for vital ground equipment
such as radar.

» What Did It Buy?-—The money
has been spread thinly. Research
projects have ranged from devel-
oping new rocket fuels to com-
piling exhaustive meteorological
statisties. Engineering staffs have
had to be hired and trained. Air-
craft manufacturers like Hughes
and Martin found themselves in
the electronics business while
firms like Sperry and Ravtheon
have had to tackle problems of air-
frame design.

A list of companies in the field
reads like a Who's Who of Industry
and includes such firms as: Aero-
jet, Bell Aircraft, Bell Telephone
Labs, Boeing, Consolidated Vultee,
Douglas, Fairchild, General Elec-
tric, Northrup, Reaction Motors,
tyan Aeronautical and Western
Electric.

Much of the money has gone for
real estate. The armed services are
operating 51 major facilities con-
nected with the guided missile
program.

» Progress—Two new Army mis-
siles near the production stage are
the Corporal E and the Niki. The
Corporal E is a long-range missile
for use against ground targets
that the Army hopes will take over
some of the chores heretofore done
by big guns.

Already in use training Army
GM battalions is the Niki., super-
sonic ground-to-air missile that
the Army hopes will supply the
antidote to swift Thigh-flying
bombers.

The Corporal E will be produced
by the Firestone Tire and Rubber
Co. The Niki is a joint develop-
ment of Douglas and Western
Electrie.

The Navy will soon get its
guided missiles ships, the Boston
and the Canberra. Tour other
ships are already listed as part of
the program. These include the
battleship Mississippi, the sea-

14

plane tender Norton Sound and the
submarines Cusk and Carbonero.

» Components—DBattling the twin

enemies of missile electronics,
heat and size, engineers have
worked up a host of new com-

ponents. These include carbon and
boron-carbon film resistors, tanta-
lum-foil and barium-titanate ca-
pacitors, tiny magnetic amplifiers
and silicon transistors.

The ceramic vacuum tube may
provide an answer to operation of
tubes at high ambient tempera-
tures. New tubes, using ceramics
bases instead of glass are said to
operate at scveral hundred de-
grees centigrade.

TV Station Status

DEL.
NEV.
R I
S.DAK.
WYO.
P R.
ME.
UTAH
HAWAL
ARK. 3
MISS.
N. MEX.
N.DAK.
OREG.
W. VA,
WASH DC. 4
KANG.
NEBR.
IND. 5
IOWA
MD.
MINN.
MONT.

TV STATION
AUTHORIZATIONS
(TO MARCH 4, 1953 )

Total of 385 television station author-
izations granted by the FCC to March
1953 show Texas, New York and Penn-
sylvania in the lead. Only two states
(New Hampshire and Vermont) and
two territories (Alaska and the Virgin
Islands) do not yet have tv authoriza-
tions

Railroad Telephones
Employ Transistors

WIDESPREAD use of transistors in
the railroad field may result from
an improved telephone subset de-
veloped by Baltimore and Ohio
engineers. Used on heavily-loaded
train-dispatching circuits, the de-
vice employs a single pnp junction
transistor connected in a base-input
amplifier circuit.

» Power—Direct-current supply is
no problem since, in railroad prac-
tice, a local 43-volt battery is
normally used to power the tele-
phone’s carbon microphone. The
subset provides 20 db gain, which
exceeds that normally obtained
from a telephone repeater on a
dispatching line.

Fifteen transistor-amplifier sub-
sets are in use in the B&O’s fire-
line plant.

‘Time Compressor’ Does
An Hour In 45 Minutes

Invention speeds up words or
music without changing tone or
ease of understanding

INVENTED by Grant Fairbanks,
W. L. Everitt and R. P. Jaeger ut
the University of 1llinois, an inter-
esting new machine trades time
against  frequency, eliminates
‘temporal redundancies’ and
proves that the ear is quicker than
the tongue.

Speech and music compressions
up to 10 percent go unnoticed by
listeners, and more than 50 per-
cent of the time can be thrown
away without destroying under-
standability.  This allows pro-
grams, for example, to be fitted
exactly to allotted time.

» How?—Heart of the device is a
revolving drum carrying four mag-
netic-tape pickup heads. An end-
less loop of tape passes around the
drum and over erasing and record-

(Continued on page 16)
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HERE'S THE

ANNN

... of a NEW
wire-mesh isolator
that won’t change

on the job!

The new Type 7630 and Type 7640 ALL-METL Barrymounts
have been specifically designed to eliminate loss of efficiency due to
damper packing. Previous wire-mesh unit vibration isolators ex-
hibited a definite loss of damping efficiency after a period in actual
service, because the wire-mesh damper tended to pack. These new
unit Barrymounts have eliminated this difficulty, because load-bearing
spring returns damper to normal position on every cycle.

® Very light weight — helps you reduce the weight of
mounted equipment.

® Hex top —- simplifies your installation problems.

® High isolation efficiency — meets latest government
specifications (JAN-C-172A, etc.) — gives your equip-
ment maximum protection.

® Ruggedized — to meet the shock-test requirements of
military specifications.
® Operates over a wide range of temperatures — ideal for

guided-missile or jet installations.

Compare these unit isolators with any others — by making
your own tests, or on the basis of full details contained in Barry
Product Bulletin 531. Your free copy will be mailed on request.

Free samples for your prototypes are available through your
nearest Barry representative.

«BARRY

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS
SALES REPRESENTATIVES IN

Atlanta Boltimere Chicago Cleveland Dallas Doyton Detroit Los Angeles Minneapolis

Philadelphia Phoenix Rochester St. louis San Francisco Seattle Toronto Washington

New York
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INDUSTRY REPORT—Continued

ing heads. The speed of drum and
tape can be adjusted independ-
ently to vary the amount of time
compression.

Based on physical sound re-
search, the electro-mechanical
tape scanner samples the record-
ing so as to eliminate redundant
parts of the sound, without alter-
ing the original pitch, allowing the
recording to be tailored to a de-
sired length. Used on popular re-
cordings, the device plays songs

compressed 30 percent, which some
listeners insist sound better than
the original.

» 1t Stretches, Too—Time can be
expanded by maintaining sounds
longer than originally recorded.
Also, by holding time constant, the
frequencies can be compressed to
a narrow band, so that more sig-
nals can be sent on a wire or radio
channel. At the receiving end,
the sound can be reshaped to its
original piteh.

Flying Lab Services Radar Sights

Jet fighters are readied for
action at front-line airfields by
electronic test trailer

COMBAT ZONE maintenance and re-
pair of complicated radar-con-
trolled gun sights is routine work
for the flying repair shop shown
in the photograph. The seven-ton
van and its crew of specialists can
be loaded aboard a plane in 30
minutes and flown to advanced air-
fields for service jobs that once re-
quired shipment of equipment
back to the United States.

This new approach to servicing
will permit a saving of about
$18,000 for every hundred items

B -
B -

repaired. It also reduces the total
number of gun sights needed by
the Air Force.

» The Works—The van carries a
complete line of electronic test
equipment including provisions
for accurate calibration work.
Also included are all necessary
tools, spare parts, modification
kits, work benches, cabinets, and
complete air conditioning and
power plants.

The first fully-equipped van was
outfitted and ready to go just 30
days after the empty van was
acquired. Parts were flown from
all parts of the country to the
assembly point at Gentile Air
Force Depot at Dayton, Ohio.

P g 1 g
SR T

Radar gun sights are repaired in field by flying electronics laboratory shown
being loaded into C-124 Globemaster for transport to Korea.
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Broadcasters’ Remote

Operations On-Off

Engineer unions file objections
to relaxation of rules on opera-
tor requirements

WITH TV OPERATIONS requiring
skilled technicians, and facing de-
creasing a-m broadcast income,
station owners, through NARTB,
petitioned FCC for help. They re-
quested relaxation of operator re-
quirements and permission for
remote control of certain a-m, as
well as f-m stations (ELECTRONICS,
p 8, July 1952).

Effective March 6, 1953, FCC
ordered into force its proposal of
last June. TUnder these revised
rules persons holding restricted
radio-telephone operator permits or
higher are permitted to stand re-
quired regular transmitter watches
at a-m and f-m broadcast stations
employing nondirectional antennas
and operating with 10 kw or less
power. Remote control of such sta-
tions is also permitted.

» The Switcheroo—As of mid-Jan-
uary there were 17 f-m stations us-
ing remote control under special
grants, 5 more with permits and a
couple of a-m stations with permits
but not yet remotely operated. More
broadcasters were undoubtedly
planning to get going under the
blanket rule revision. One day be-
fore the effective date, FCC gave
notice it was staying the revision.

Reason for the delay was a re-
quest by the International Brother-
hood of Electrical Workers, assert-
ing it was about to file a petition for
reconsideration. It is expected that
the union will base its objection on
grounds of national security, having
contended before that unskilled
operators may be unable to shift
transmitter frequencies properly
for implementation of the ‘Conel-
rad’ plan.

» Other Beefs—Last-minute action
by FCC may have resulted partly
from other pressures. The National
Association of Broadcast Engineers
and Technicians, too, has addressed

(Continued on page 18)
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TV monitor
for the VHF and UHF bands

Channels 2 to 83

This instrument — the first UHF Monitor — is another example of the pioneer-
ing in engineering, design and workmanship which has characterized G-R monitoring
equipment since the beginning of broadcasting.

FEATURES

* Continuous indication of percentuge moaculation
and frequency deviation of aural und visua!l trans-
mitters — large illuminaled meter scales permit
reading al a glance
* High Stability
Visua! Monilor — =500 cycles
Aural Monitor — =1000 cycles

On all VHF channels, the above accuracy 1s guar-
anteed for al lecst thirty days — at the lower UHF
frequencies (chennel 14), the period is over sixteen
days — on chaunel 83, the period is ten days or
more
* High-fidelit? audio cutput for distortion and
noise-level measurements, and for audio monaitoring
— residual noise level is down 65 db or better for 25
kc deviation
* Overmodulation alarm for aural transmitter —
lamp flashes when modulation exceeds predelermined
level set by dial
* Sensiiivity for both Aural and Visual inputs

High Impedance Input (VHF) — 1wvoll or beller

Low Impedance (UIHF) — 500 mw or less
* Excellent signal-to-noise ratio through channel 83

* Separate heater inpuls allow direct connection of
crystal oven to slation standby power

* Pilot lamp indicates adequate r-f input level

* Terminals cre provided for connecting remole
center-frequency and modulation meters and over-
modulation indicators

* Counter-type discriminalor linear to beller than
0.1%, for =100 kc range, permilting accurate dis-
tortion measuremenis and center-frequency indica-
tions reliable even with heavy modulation

*  New cabinet arranged for maximum heat diss:-
pation and easy inslallation or removal for servicing

Large-scale illuminated meter continuously
indicates frequency deviation of aural trans-
mitter in terms of highly stable crystal oscil-
lator. Zero correction for crystal oscillator
easily accessible from panel, to compensate
for long-time drift.

The G-R Type 1183-T T-V Monitor
meets all requirements of the FCC, in-
cludir.g those established for offset
operazion. It not only provides com-
plete monitoring facilities for VHF and
UHTF stations in accordance with FCC
specif cations, it assures the quality of
everyday transmissions as well. Moni-
toring of distortion, noise, modulation
level, and video and audio carrier fre-
quencies, with the aid of this instru-
ment, results in the rapid detection of
substandard operation.

Conveniences for operating person-
nel are a major feature. The relatively
high stability of the VHF Monitor
makes frequency checks necessary only
once ¢ month. Stability, accuracy, ease
of maintenance and operation, depend-
ability and long life are optimum. The
G-R trademark guarantees trouble free
operation with a minimum of mainte-
nance.

Type 1183-T T-V Station Monitor
from $2830.00 to $2905.00
depending on frequency bands

by 0.5

mLccvc«_zsd“L‘& 7

DEVIATION
GENERAL RADIC CO.
v mv wenTom

Visual transmitter frequency devia-
tion is continuously indicated by
this large scale meter, in terms of
the same master crystal

60

80
W et Won
7 Soe T3y b, . o
=
MODULATION * #

GENERAL RADD COY
» F D g we

Modulation in both percentage and db is
indicated continuously on this meter. Panel
switch selects either peak, or indicates both
peaks simultaneously. Meter ballistics meet
FCC requirements.

Admittance Meters ¥x Coaxial Elements st Drcade Capacitors
Decade Inductors v Decade Resistors ¥r Distortion Meters
Frequency Meters ¥y Frequency Standards Yr-Geiger Counters
Impedance Bridges Yr Modulalion Meters ¥r Oscillators
Variacs Yr Light Meters v Megohmmeters ¢ Motor Controls
Noise Meters st Null Defectors ¥t Precision Capacilors
Pulse Generalors¥r Signal Generalors ¥r Vibration Meters ¥t Stroboscopes ¥r Wave Filters
U-H-F Measuring Equipment ¥t V-T Volimeters ¥« Wave Analyzers Yt Polariscopes

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Massachusetts, U..S. A.
90 West St. NEW YORK & 920 S. Michigan Aur. CHICAGO $ 1000 N. Seward St. LOS ANGELES 38,




INDUSTRY REPORT—Continued

a strong protest, to Senator Charles
W. Tobey, chairman of the potent
Senate Interstate Commerce Com-
mittee.

Strong pitch by the unions may
be the fact that FCC held no oral
hearing to discuss the problem.
Government action was based upon
a4 consideration of 2,000 written
comments from individuals (most
of them operators), unions and
trade schools as well as station man-
agers, networks and associations of
broadcasters.

Radio Controlled Light
May Save Half Million

AWAITING FCC APPROVAL is a plan
for turning New York City’s street
lights on or off at will by means
of a coded signal superimposed
upon the program from the city’s
municipally owned broadeast sta-
tion WNYC.

Developed by Broadway Mainte-
nance Corp.. the control unit com-
prises a radio receiver complete
with a short whip antenna. This
receiver, the size of a soup can, is
fastened directly above the light-
ing fixture. From the electronic
circuit imbedded within, four
wires lead from the base of the
can. Two wires are attached to
the lighting power line. The other
two are connected in series with
the lamp bulb.

» Remote Control—Each tiny re-
ceiver is designed to actuate the

Technician installs radio control unit
atop street light. Instant blackout of
New York City will be possible by
signal from station WNYC
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light switech when it receives a
coded break in the carrier signal
from station WNYC. In addition,
the power of the broadcast station
would be increased momentarily
during this coded period. A lis-
tener would presumably be unable
to detect this very momentary sig-
nal but, since a-m stations are not
licensed for such purposes, a spe-
cial grant is necessary from Fed-
eral Communications Commission.

» The Dollar Angle—At present,
some street lighting is controlled
by so-called astronomical time
clocks that automatically take into
account the changing seasons. It
has been estimated that eventual
replacement of 180,000 of these
clocks and elimination of their at-
tendant maintenance could save
New York City $500,000 a yvear.

» How Soon?—Those familiar with
the workings of FCC predict that
New York City will not get a quick
decision. Still pending is Chica-
¢0’s petition for radio control of
3,000 traffic signals, although use
of a broadcast transmitter is not
contemplated there. Greeley, Colo-
radc, is currently operating a sim-
ilar network under a develop-
mental grant, but uses a frequency
500 times higher than that pro-
posed for New York.

Electronic Eye
Invades Kitchen

SURFACE heating unit of one model
Westinghouse electric range cooks
fecod without burning, even if all
water is boiled away. Secret i3 the
‘Electronic Kyve’ shown in illustra-
tion, a thermistor which senses
excessive temperature and unbal-
ances a bridge circuit feeding an
amplifier and relay in the power
line.

Front of range has dial marked
in three cooking zones and addi-
tional intermediate points. Boil-
ing of potatoes calls for setting at
low boil for 25 minutes. Even if
the cook neglects them for 50

Thermistor at center of range surface-
heater coil senses pot heat

minutes or longer there is no
danger of food scorching because
of the controlled surface unit,
which was ten years in develop-
ment.

Financial Roundup

YEAR-END profit reports, stock fil-
ings and registrations and security
transactions were made on the
financial front of the electronic in-
dustry during the past month:

Net profits for 1952 of 5 im-
portant companies were up com-
pared to 1951 profits:

Net P'rofits

Companiy 1952 1851

Garrett* ..... .. 31,382,000 $1.137,000
GE ..o 151,719,905 135,116,527
Philco ....... .. 11,491,207 12,16%,046
RCLN:  w oy b HEE 32,325,394 31,192,732
Stewart-Warner. 4,234,000 4,105,000
Westinghouse .. 68,581,000 64,575,000

#* Six months report

» Stocks Filed—Audio and Video
Products filed with SEC covering
138,000 shares of common stock
(par 1 cent) to be offered at
market (about 35 cents a share)
for the account of certain selling
stcekholders.

Radar-Electronies filed with
SEC covering 5,996,000 shares of
commoen stock (par 1 cent) to be
oifered at 5 cents per share. Pro-
ceeds are to be used for working
capital.

Western Electric filed with SEC
covering 2,007 shares of common
stock (no par) at $40 per share on
the basis of one new share for each
10 shares held. Proceeds will be

(Continued on page 20)
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INDUSTRY REPORT— Continued

used for expansion and general
corporate purposes.

» Registrations—Cinerama regis-
tered with SEC covering $2 million
of 4 percent convertible deben-
tures due 1958 to be offered as a
speculation at 100 percent of their
principal amount. Proceeds to be
used for assembly and supply of
equipment for use in producing
and exhibiting Cinerama produc-
tions.

P. R. Mallory registered with
SEC covering 150,000 shares of
cumulative convertible preferred
stock, $50 par. Proceeds to be
used for general funds and general
corporate purposes.

Westinghouse registered with
SEC covering (1) 200,000 shares of
common stock, $12.50 par, to be
offered under employee Stock
Plan; (2) 598,735 shares of com-
mon stock, $12.50 par to be offered
under Restricted Stock Option
Plan to executive employees.

» Other Actions—Avco sold all
holdings of New York Shipbuild-
ing Corp. It marks the final step
in the transition of the organiza-
tion from a holding company into a
integrated manufacturing corpo-
ration.

Cornell-Dubilier increased its
authorized common shares from
0.5 million to 1 million shares to
have them available for further
acquisitions and possible stock
dividends.

Color Selector for Paint
Reduces Obsolesence

AUTOMATIC color “carousel” devel-
oped by Standard-Toch Chemicals
takes less than 90 seconds to squirt
a desired color paste into an open
can containing only the vehicle. A
selective mechanical and electronic
control system measures out the
kind and amount necessary to at-
tain the shade previously chosen
from a code-numbered color chip.
The can is magnetically held
against the dispenser and the size
of the can is automatically indi-
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Carousel contains basic colors that are mixed according to r_he setting of controls.
Using this electronic device, the merchant can avoid large inventories of seldom-
used colors

cated by a vertical row of snap
switches.

Color controls and operating
pushbuttons are easily manipulated
by salespeople. The control box is

located to the right of the color-
tank turntable. If the receiving can
is jostled out of position, all power
in the color selector is immediately
shut off.

Educational TV Goes Grass-Roots

June deadline for reserved
channels will produce many
applicants below state level

MINIMUM COSTS of plant at $300,000
and yearly operations at $200,000
(Joint Committee on Educational
Television figures) make the aver-
age taxpayer snort at the idea of
educational tv. But educators
never seem to tire of patient ex-
planations that school video isn’t
merely a matter of multiplying the
little red schoolhouse by the num-
ber of receiving antennas. They
speak persuasively of “increased
productivity” in education and try
to show that in a complex world,
education must, of necessity, be-
come more complex and efficient.

» Kick in the Teeth—Because tele-
vision finances are big business, it
was natural that New York State’s
Board of Regents should obtain
construction permits for seven sta-
tions, plan for three more and then
2o to the legislature for money to
build them.

A special commission appointed
by Gov. Dewey voted 10-to-5 to

turn down the plan. Nothing
daunted, smaller groups in New
York City and Rochester are work-
ing locally to obtain educational
stations for their cities. In this
regard, they are like other groups
in other parts of the country oper-
ating below the state level.

Outstanding as a pattern of
local activity is that of Detroit.
Here, seventeen educational and
cultural institutions in three coun-
ties are working out plans for
a joint educational-tv venture.
Emphasis, so far, has been upon
studio locations (three scattered
throughout the city) and program-
ming. Application for a transmit-
ter construction permit will come
later.

» Coming Deadline—FCC will hold
reserved channels until June 2.
After this date, the earmarked
bands may be thrown open for
commercial use. By mid-March
only 20 applications had been filed
for the 242 educational channels.
Of these, 14 construction permits
have been granted (including
those requested by the New York

(Continued on page 22)
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are Adlake Mercury Relays
particularly fitted to function?

In any installation that requires both
sensitivity and lasting dependability . . . from
traffic control systems to long range naviga-
tion equipment . . . ADLAKE Mercury Relays
will give superior service!

Here are just a few of ADLAKE'S many applications:

Radio transmission Incubators

Standard telephone circuits Production time controls

Precision control instruments Animated displays

X-ray control Duplicator controls

Air-conditioning and Communication equipment
refrigeration controls Remote controls

Voltage regulators Alarms

The same engineering skill... the same
high quality control standards . . . that have
insured dependability in these installations are
available for your relay problems. If you don’t
find the relay you need in the ADLAKE catalog,
it will be custom-built for you. Write for full
information today—The Adams & Westlake
Company, 1171 N. Michigan, Elkhart, Indiana.
In Canada write: Powerlite Devices, Limited,
of Toronto.

EVERY ADLAKE RELAY GIVES YOU THESE PLUS FEATURES:

HERMETICALLY SEALED—dust, dirt, moisture, oxidation and
temperature changes can't interfere with operation.

SILENT AND CHATTERLESS ¢ REQUIRES NO MAINTENANCE.

ABSOLUTELY SAFE ¢ MERCURY-TO-MERCURY CONTACT—
prevents burning, pitting and sticking.

—And every ADLAKE is tested—and guaranteed—
to meet specifications!
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INDUSTRY REPORT—Continued

State Regents). In addition, edu-
cational institutions have filed for
8 non-reserved (commercial) fre-
quencies and 4 CP’s have been
awarded.

Along with Detroit, some 20 or
30 more schools and colleges are
expected to make application
before deadline.

British TV Sales
Spurred by Coronation

TV set production rises to new
high despite tax as 1952 radio
sales show sharp drop-off

EXPECTED purchase-tax reduction
has caused some British subjects
to postpone buyving new tv sets—
but not many. Last year’s U. K.
tv production topped 800,000, an
increase of more than 90,000 over
1951. Radio sales dropped 44 per-
cent in the same two-year period.

Pre-coronation sales are ex-
pected to set new high for tv pur-
chases regardless of tax. Retail-
ers with large inventories are
anxiously awaiting Parliament
committee report that will clarify
position of traders holding unsold
goods on which customs and excise
duties have already been paid at
hicher rates.

FCC Cracks Down
On Diathermy

BY LOWERING THE BOOM on inter-
ference-radiating medical dia-
thermy equipment, Federal Com-
munications Commission may
create a market for new machines
that conform to modern specifica-
tions. Chief objection to older
equipment is that it has no control
of frequency and sends out strong
signals that wander among tele-
vision, aircraft and other bands as
the patient moves during treat-
ment.

» Crackdown—Last June, FCC
realized that a hardship would be
worked on doctors and hospitals if

22

new rules were clamped down too
hard too fast. It agreed to con-
sider individual requests for con-
tinued temporary use of old equip-
ment until it became possible to
obtain better machines.

But reports of interference keep
coming in. With few exceptions
the troubles are traced to equip-
ment manufactured prior to July
1947. Information available to the
Commission indicates that type-
approved, nonradiating machines
are now available for early de-
livery. Accordingly, says FCC,
there is no present intention to
hold off full enforcement of mod-
ern standards beyond June 30,
1953.

Electronic Fuel Gage
Extends Flight Range

OPERATING RANGE or load carried
by planes on long flights can be
increased by the use of a new elec-
tronic system for accurately meas-
uring the weight of fuel being con-
sumed. The increase is gained by
a reduction in the fuel-supply
safety factor required in flight
calculations.

In the usual method of measure-
ment, by a flowmeter indicating
consumption in gallons per hour,
variations in fuel volume caused
by temperature and altitude
changes make a large safety factor
necessary. The new system uses
a weight-measuring device to con-
tinuously measure the density of
the fuel and correct the output of
the flowmeter for any variations.
Consumption is indicated in
pounds per hour with an accuracy
of 1 per cent.

> Other Applications—The meas-
uring system, made by Gavco Di-
vision of General Aviation Corp.,
can also be applied to guided mis-
sile research, where the density
and flowmeter outputs can be used
for frequency modulation in a tele-
melering system.

For industrial use, particularly
in the chemical industry, the
weight-corrected output on the
flowmeter can be used to control
the flow of liquid ingredients.

Heating Equipment
Orders Rising
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Total induction and dielectric heating
equipment orders for 1952 were lower
than the 1951 high of $1/ million but
the trend for the industry is moving
upward, as shown in the chort. Ro-
toting induction equipment still con-
stitutes the bulk of the business but
the proportion of both rodio-frequency
induction and dielectric equipment is
increosing

Resistor Industry
Helps lts Own

SMOKE had hardly cleared away
from the $300,000 fire at Shallcross
Manufacturing’s plant in Colling-
dale, Pa. before competing re-
sistor manufacturers were offering
a helping hand. Several nearby
companies, such as International
Resistance and Mepco, offered use
of their facilities and even sup-
plied needed materials. Vendors
wasted no time in replacing dam-
aged supplies and equipment and
customers cooperated in readjust-
ing deliverv schedules.

In expressing the company’s ap-
preciation for these neighborly
actions, president John Shallcross
said: “It makes me proud to be
associated with an industry where
folks are willing to go so far out
of their way to help a fellow mem-

{Continued on page 24)
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INDUSTRY REPORT—Continuea

ber of the trade over a rough
spot.”

The fire occurred on Sunday,
March 8. Less than a week later
the company had resumed resistor

production on a limited scale and
expected to be back in full opera-
tion in the factory within a month
to six weeks from the date of the
fire.

U. S. Electronics Firms Enter Japan

INDICATION of activity of U.S.
manufacturers in Japan’s elec-
tronic industry is given in the
recently released official Japanese
record of foreign entry into the
industry of the country since 1950.

A total of 6 U. S. companies have
entered into Japanese electronic
manufacturing through a total of
13 technical assistance contracts
with Japanese companies. The six
firms and the number of contracts
each have is as follows: Bendix
Aviation, 1 contract; Hogen
Laboratories and Faximile, 1 con-
tract; International Standard
Electric, 2 contracts; RCA, 5 con-
tracts; Sperry, 2 contracts and
Westinghouse, 2 contracts.

Three U.S. manufacturers ac-
quired stocks in Japanese elec-
tronic companies. Westinghouse
acquired a 4-percent interest in
the Mitsubishi Electric Co.; Inter-
national Standard Electric ac-
quired a 6-percent interest in
Sumitomo Electric Ind., Ltd. and

Sperry acquired a 25-percent in-
terest in Tokyo Keiki Seizosho.,
Ltd.

» Contracts—The number of tech-
nical assistance contracts for elec-
tronics entered into by U. S. firms
has grown steadily since 1950. In
that year only one such contract
was signed but in 1951 5 were set
and last year 8 agreements were
made.

The type of equipment on which
technical assistance was given by
U. S. companies broke down as fol-
lows: 4 contracts were for elec-
tron tube manufacture, and tran-
sistors; 4 were for radar and
marine electronic equipment; 3 for
radio and communications equip-
ment; 1 for tv receivers and 1 con-
tract for facsimile equipment.

The Siemens und Halske A. G.
company from Germany was the
only other outside firm to enter
Japanese electronics since 1950,
according to the report.

CAA Uses Radar Simulator

Pilots seated at a multiple console fly in accordance with traffic controller’s
telephoned instructions from desk at center rear. White dots on chart at right
represent the craft. Simulated radar presentation on common screen is elec-
tronically controlled and viewed in mirrors above each position

24

Transparent Airframes
May Baffle Radar

AT THE RECENT annual session of
the Society of Plastics Industry in
New York, Wm. E. Braham of
Zenith Plastic announced it is pos-
sible to produce complete air-
frames made of a plastic that is
not only strong, easily molded and
temperature stable, but is also
nearly electronically transparent.

Carrying this development into
the aircraft power plant, Braham
said it might also be possible to
produce engines which use plastic
for all but the hot working sur-
faces—turbine blades, combustion
chambers, and so on.

» Small Target—The problem for
some electronics men is to figure
out radar’s potential limits. How
much can transmitter power be in-
creased to compensate for reduced
target size? What is the smallest
target an ideal radar can recog-
nize? How well could an enemy
missile whose only electronically
reflecting surfaces were the bomb
warheads be spotted high in the
skyv?

Canadian TV
Expansion Sought

PRIVATE BROADCASTERS in Canada
(as contrasted with government-
controlled Canadian Broadcasting
Corporation) have complained
long and loud about their lot in
Canadian radio. Now that many
of them are losing listeners to the
television programs from south of
the border, they have set up a
clamor for their own television
stations.

But CBC was anxious to get its
own television network going be-
fore allowing competition from
private initiative. So far, it is
transmitting programs from Mon-
treal and Toronto, plans an Ottawa
outlet for May. It has also blue-
printed stations for Vancouver,
Winnipeg and Halifax.

» What’s Left—Canada’s equiva-
lent of FCC is the Department of

(Continued on page 26)
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Transport, but broadcasters must
have their applications approved
by CBC in addition. For the pres-
ent, at least, CBC will accept
tv applications only for cities in
which it has no stations planned.

First applications with a ghost
of a chance are: Hamilton, London,
Sudbury and Windsor, Ont.; Que-
bec City, Que.; Saint John, New
Brunswick; and Sydney, Nova
Scotia.

Next Year's IRE
Show Location?

WHEN the Government Tax Bureau
announced it was taking over
Grand Central Palace in 1954, IRE
made arrangements to hold next
vear’s show in the Kingsbridge
Armory in the Bronx (New York
City). Then the newspapers an-
nounced that the Tax Bureau had
changed its mind and now consid-
ers the Palace ‘not desirable’.

» Who Says?—Tracking the story
to the General Service Administra-
tion, the agency that hires office
space for all Uncle Sam’s agencies,
ELECTRONICS learned from Walter
T. Downey, Regional Director, that
the policy reversal was not yet
official. Yes, the Treasury Depart-
ment had changed its mind, but
they are still awaiting permission
from Washington to stop Pualace
negotiations.

Meanwhile, IRE says “No com-
ment”.

Business Briefs

» Bathtubs and home telephones
are outnumbered by tv sets in
Chicago, according to Admiral
Corp. There are 1,360,000 tv sets
in use while bathtubs number
1,260,000 and home telephones
1,320,000.

» Costing more than $600,000, New
York Fire Department’s new two-
way f-m communications system
uses 8 adjacent radio channels.
Over 500 pieces of fire apparatus
are now equipped; there are 10
marine installations and a batch
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APRIL 8-10: AMA Spring Manu-
facturing Conference, Hotel
Statler, New York, N. Y.

APRIL 11: New England Radio
Fngineering Meeting (NE-
REM) of IRE, University of
Connecticut, Storrs, Conn.

APRIL 18: Seventh Annual
Spring Technical Conference,
Cincinnati IRE, Cincinnati,
Ohio.

APRIL 20-MAY 2: IATA Techni-
cal Conference, Caribe Hilton
Hotel. San Juan, Puerto Rico.

APrIL 21: Symposium on Ceram-
ic-To-Metal Seals sponsored
bv the Panel on Electron
Tubes of the Research and
Rescarch  and Development
Board, Rutgers University
School of Ceramics, New
Brunswick. N. J.

APRIL 23-24: International Sym-
nosium on Non-Linear Circuit
Anlayvsis sponsored bv Brook-
Ivn  Polyvtechnic  Institute,
IRE, Office of Naval Research,
Air  Research and Signal
Corps. Engincering Societies
Blde. Auditorium, New York,
N. Y.

ArriL 23, 30, MAY 7, 14: Lecture
Series on the general theory
of semiconductors by H. K.
Henisch of the University of

Reading, England, Brooklyn
Polytechnie Institute, Brook-
lyn, N. Y.

APpRIL 27-30: Spring Meeting of
USA National Committee of
URSI-IRE professional
Group on Antennas and Pron-
agation, Nat‘onal Bureau Of
Standards, Washington, D. C.

APRIL 27-MAY 8: British Indus-
tries Fair, Birmingham &
London, England.

ArriL 28-MAy 1: Seventh An-
nual NARTB Broadcast En-
egincering Conference, Bur-

MEETINGS

dette  Hall, Philharmonic
Auditorium, Los Angeles.

APRIL 29-May 1: 1953 IRE-
AIEE Electronic Components
Symposium, Shakespeare
Club, Pasadena, Calif.

May 11-13: IRE National Con-
ference on Airborne Electron-
ics, Dayton, Ohio.

May 18-21: 1953 Electronic
Parts Show, Conrad Hilton
Hotel, Chicago, Il

May 18-23: Third International
Conegress On  Electroheat,
Paris, France.

May 24-29: NAED, 45th Annual
Convention, Conrad Hilton
Hotel. Chicacgo, Ill.

May 24-28: Scientific Apparatus
Makers Association Annual
Meeting. The Greenbrier,
White Sulphur Springs, W.
Va.

Junk 9-11: International Avia-
tion Trade Show, Hotel Stat-
ler, New York, N. Y.

JUNE 15-19: Exposition of Basic
Materials for Industry, Grand
Central Palace, New York,
N. Y.

JUNE 16-24: International Elec-
tro-acoustics Congress, The
Netherlands.

JunEe 20-OcT. 11: German Com-
munication and Transport Ex-
hibition, Munich, Germany.

AUuG. 19-21: IRE Western Elec-
tronic Show & Convention,
Municipal Auditorium, San
Francisco, Calif.

Avuc. 29-SEpT. 6: West German
Radio and Television Exhibi-
tion, Duesseldorf, Germany.

SEPT. 1-3: International Sight
and Sound Exposition, Palmer
House, Chicago, Ill.

SEpT. 21-25: Eighth National
Instrument Exhibit, Sherman
Hotel, Chicago, Il

of walkie-talkies. Motorola’s share
of the contract came to $586,000.

» India plans to spend $2.1 million
on an expanded network of radio
transmitters including three high-
power shortwave transmitters,
seven high-power medium-wave,
five medium-power medium-wave
and five low-power medium-wave
transmitters.

» Nuisance Tax of $2.50 yearly
on Canadian broadcast receivers
has been abolished. Henceforth
government-controlled Canadian
Broadecasting Corp. operations will
be supported by 15-percent excise

tax on radio and tv sets, tubes
and components. Yield of $12 mil-
lion yearly is expected.

» Ship-to-shore tv trials in Eng-
land resulted in clear tv reception
from a point 16 miles distant and
100 feet under the sea. Experi-
mental Pye transmitter used had
an output of 250 watts.

» Experimental radar station will
be constructed at Rensselaer Poly-
technic Institute in Troy, N. Y.
Three airborne units may be in
operation by June for the study of
the effects of weather conditions
on range and clarity of image.
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VARIAN X-BAND RADAR K

Voo éu fell frrrod

guaranteed specifications — quantity prices — assured delivery

Rugged local oscillator for mobile radar.
Highly non-microphonic. Shaft tuner; no
chatter or backlash; excellent for motor-
tuned systems. Reflex, 8.5-10.0 kmc, re-
placing Varian V-50.

For radar, beacen or low-power transmit-
ter operation under severe mechanical
punishment. Lock-nut tuner holds the tube
on frequency even under shocks of sev-
eral hundred g. Reflex, 8.5-10.0 kmc, re-
placing Varian V-51.

For high altitude or high humidity applica-
tions. Silicone-rubber-potted base and re-
flector connections instead of conventional

bcse and reflector cap. Electrically identi-
cal with V-260 and V-280.

Reflex tube for test and measurement work
at x-band. Intecral tuner covers the full
frequency range, 8.2-12.4 kmc. Typical
power output is 150 mw over the band,
500 mw at center frequency.

VARIAN associates

990 YARIAN STREET -  SAN CARLOS , CALIFORNIA

TRADZ MARK représentatives in principal cities
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PHICLI’S popai, recognizing the advantages of

round Formar maznet wire, became the
leader in replecing cnanel, fabric and paper-
covered wires. —oday, roand Formvar 1s used ex-
tensively in mozors, transfermers aad cotls, with
resultant overa. cost recuctions and quality 1m-
provements in the insulazion system.

Where greater spacirg or additional safcty
factors are ind ca_ed, fasrics such as cotton or

FORMVAR has become

FILM WIRE QUALITY!

paper can be added. For higher tempcerature
operation Phelps Dodge Formvar, with a wrap of
fiberglass, has been widely used.

For some applications a thin sheath of Nvlon
has been applied over the Formvar and identified
as Phelps Dodge Nyform magnet wire.

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

///

’

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA

Want more information? Use post card on last page.
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Facts behind the S-1 TIMER’S extraordinary

#12 and #14 fasten to cenler shoft (/13) /
All ather parts slip an shaft.
S E c.

\
accuracy oo

Formula S-1: Expensive high torque, ball bearing motor, low inertia L \
of moving parts, high proportion of precision and ground Gen”emeﬂ R Lel’ me gwe You

parts, no thrust bearings as found in ordinary clutches. h f I f di
® High torque (2 inch-ounce at 100 RPM) industrial grade motor 128 S D i G e
(#1) with no internal gear train so small changes in load due to final accuracy of .005 sec. obtained

binds or hand acceleration cause no phase shift between rotor

and rotating field ... runs continuously to eliminate starting error. \év“»h our D_C clufch s_] Timer.“
I\

@ Precision cut gears (#2, #3). Any eccentricity or inaccuracies in

gearing reflect directly in timer reading. \

® Slip clutch composed of hardened steel spring (#4) riding a A
V-grooved graphited (for long wear) collet, applies.6 inch-ounces : \ “% e
of torque to aluminum (for low inertia) control disc (#5) with over )3 IS 'f) P o
314 tiny teeth in its periphery. O ‘;}’ s
® To hold control disc (#5) at rest, 2 hardened steel brake shoes ‘ j;y[ ar B
(#6), ground to square knife edges, grip periphery of control disc ; Y o
in 4 places ... control disc position to under Y2 of a degree \ : { -~
(1/720 second).
® Electro magnet (#8) pulls brake shoes away from control disc
through armatures (#7). Air gaps kept to minimum for speed. f

Precision made fulcrums prevent stickiness or unequal movement
of armatures.

® Adjusting screw (#11) adjusts tension of armature spring (#10)
so that time between energizing magnet coil and starting of
control disc is same as time between de-energizing magnet coil
and stopping of control disc. This compensates for starting and
stopping errors.

@ Second friction clutch (#2) transfers control disc motion to center
staff (#13); allows hands to be reset when control disc is held
stationary.

To Split the Split Second with ACCURACY, Take a Minute Now and
Write Us for Engineering Data

SINCE 1884

The STANDARD E[ECTHEC TIME COMPANY

97 LOGAN STREET - SPRINGFIELD 2, MASSACHUSETTS

PRECISION TIMERS ® CHRONO-TACHOMETERS ® LABORATORY PANELS o PIPELINE NETWORK ANALYZERS

30 Want morc information? Use post card on last page. April, 1953 — ELECTRONICS



‘A "N ‘@$ndDIAS “piDg $31U01J3R[3 ‘Ll UOHISS 0 3141393 [DIFUDD) [Bj11M DIDP SHY} jO Ade> piod afyy 831} D 104 ® il £ MmN 2T ACL- M6 oz ‘ASZ 0+ M S0 (19) ¥ONL
0s 001 [34] (34 (319) £9N1
YW G S1 W) JuazInd 3dUD|0QUn paY ddp 2p AL+ ©1 0 AL JIWILDONIW D AQ PaPIULOI SIPOID 1| 0s 001 34 o coNL
PUD 10551522 30 dD§ 19jURd SYI PUD pIddDI-IILID SWYO 000°01 Aq paiunys s1 s3poip 4o Jiod Y203 ‘{|3ys agny v sIpo1p oy 0L ILON ‘AGZL— @) 002 G
. Aot m oot 00 tom
D 2ADY (D 40 GG Z POUIIOW 3D $POIP "AOL — JY "9HS'Z VIditm PIYDIDW $IIUDIISHI PIOMIOS Yitm [|2YS 2qny U S3poIp 0038 ILON M “”u “HM AEL- D ST ez Mm ASTO+ @ 50 vONL (sl
‘QIWW S AQ pasunys swyo 0O LS YBAOIY: DY OLE 5t indino wo ‘puB J14s0| 04 Indur dy 05 ‘SWY A L0 UM PisaL 4 IION — G = DiiSTLOFNY
EOTN (T G152 o5 001 szl o £9NL
“AGT'0 b Wiy 501G PIDMIO) 3-p PUD [943] ‘O] MW L0 UM W 006 IO PIINSDIW G| S S50| UOISISAUCY WAUNYOW 9 ILON A0OL — ) 009 3 001 ozl o.v e ~ (s)vBSNL
‘QIWW § AQ pajuys swyo 009E YBNOIY DV 0OL St indino wa ‘BB * ) 45D} 04 ndur dw ¥y ‘SWH A L0 Uim Paisal i§  ILON S 001 szl o¥ £9NI
CHNNESEES S 009 ERuRacaE{O0N o 10, Il ‘A001 — ) 008 001 ozi or Sl asN,
00/ ¥ 55090 403d-01-409d "AB" | St ndin0 wowluw '$81243 Q0¥ D P3tDjapow 9407 W OF 40 Indur Wy "AB' L Wim passaL iy ILON oSl 0L <8 (34 ZENI ,
oW C1 4D PZNI 4O} SWUO £§ PUD /N JOf SWUO Z WUiim PIYIDW DD YD JO SIIUDISISIS PIDMIOS OW G| 4D ‘ASL— ) 00§ o8 [ oy (W) £SNL
§2NL 10} SWYO L | PUB £ZN| 40} SWHO £'9 Wi PAYIIDW SAFUDISISIS PIDMIOY ||9Ys 2Gn) p{0DS A)jOIWIIY Ul S3POIP n0] i€ JION ‘AOL— ) 05 068 0P 193 0g 69N
“SWYO € UIYNM PaAYDIDW "AOE — @ 00€ or 0§ 0¢lL (3) VOSNL
51od YyID2 JO $IOUDISISSI PIDMIOS “AG |-+ 4D 46T+ Uyim PIIUDIOG SSIUDISISII PIDMIO WM [|34S aqnt v sopoip 1noj i ILON ‘AOL— ) 0S 0s8 09 (3 oS S9N
“Al4 10 G50 Uyiim PIYIIDW SEIUDISAS PIDMIOY 1 ILION A0S — B 00€ or og oSt {3's) 96N1
[ 001 szl o €ONL
Josisupy 3o} v11o ‘A0S 1L — D) 00§ 051 0s1 or (s} ¥SSNL
Jojs1sups| ) (39} 115 A 05 001 s21 sz SING
0oy 0001 139} ¥6NIL | ‘A0S L~ @ 008 ) )
ssayoay 00¢ 0001 (391 £6N1 A0CL— @) 00E 051 021 o¢ (48} SENL
uolsun( PosNQ 00Z 0001 391 Z6N1 * . osi 0L <8 014 ot
oL 0001 39) 1681 .>2H.MWN ool re S¢ o,n (s} yrSNL
oW Aausnbelg ¢— ® 008 s AS+ ® 80 V%) e 4] os8 = = Pt e
T G flisivExD [ 8 f— On. - mo._ T
- — .3 \4 N
9 eioN 295 $'— @ 008 AS+ D8O \Z42] =
5:&“_:3 2 Z8N1 4991 Ly 0$ [ %4 39) ISNL
AOL— ® 01 or o5 ot @l lan1_| £es 0s s8 o (39) 8YNL
oot oL <8 oy ZENL ‘AOL— D) ST 00% 001 s o€ 0sN|
A0y — @ 0§T s¢ _ sz AGZE B 1T et | AE- DY oLy St oe Aml LPNL
05 001 szl sz SINI [ 0c <8 o 8N
'A00Z— B 008 00Z (14 0z () 212D o261 09 o€ Aml 9¥NL
£ 3ON 235 'pPonD ‘AOL- ® 0S [ AL+ © S €N 0sz 0c <8 X SONL
01 BION 295 'POND (13 08 o) oo | oLy s¢ oe Am} S¥NL
9 sioN 955 Vo | AOL— @ ST 00¢ 001 34 oe OLNI
& 20N 975 A9 - @ 00Z S oL AsO+ D € Mol 0001 siy 0t (Im} PPNL
£ 8IoN 935 ‘pord ‘AOL— © 0§ L AN+ D oSt €4NL ‘AOL - @) 0§ 058 09 S¢L os 69NL
8 2ioN 205 'POND) 09 {4} 60200 CAS - @) 02 0s8 09 05 (3m) £PNL
89N| 50 WD (4) 80D € 20N 235 ‘PONO ‘AOL— B) 0§ s¢ A D usl €2N1
051 0s 58 oy Zsnt ) AQOL- @ §29 o )
‘AC— D8 Py na o1 g (3] 025 T 90N 235 'POND AE—- D9 0§ ozt AS I+ D §LTL [HRAL
§ ©JON ¢35 AT @ ST 0z ‘ASTO+ D 50 PONL - ] (RN
£ @oN 995 ‘AOL— ) 007 ov oS () 90230 € 9joN 235 *ponD ‘AOL— B 0§ s¢ AL+ B 081 €LN1L
99N 50 swDg (8) S0Z%> ||_T 2ION 225 ‘PO ‘AOL— D) OF 34 (Y2 ASI+ DY §rTL (s) 07N
o 001 szl [ (39) sZNL — 0 ool sl se SINL
£ 910N 995 'PorD ‘A0L— D 0§ SL ‘ALt B OSH (39) vLNL Rk » . .
- L —— AQ0L — B 002 00
£ 310N 235 'pPOAD A0 ® 0 (Y2 AL ®OSH (39) £4N1 2 o5 oow mmw M.h R DisVleel .
g 9 9ION 395 ‘AS — © 008 s ‘AS+ D80 39) Z4NL “AQOL — @ 006
o) 2uoN () 1£Nt AE- DS 001 ozt oy () VBENL
‘A0 © ST 00€ 00 14} ot 39) 04NL AOL— B ST 00g 001 szl 0¢ 0N
‘AOL— ® 0 0s8 09 s¢ os (39) 69NL ‘AD0L— © §29
0s 001 A € [ AE- D9 001 ozt o€ (N'S) BENL
"A00L — @ §T9 001 14 o () 89NL { 210N 3§ 051 0z s8 oy V8o
[ 001 s71 o¥ €ONL | tsaod paestow 01— B 01 oS SZ SL (XS} SENL
AS- DS <3 08 001 oy (4) Z9NL * 051 0L 58 o ZoNt
€8 0L $3 Gy VN1 01— ® ot 00§ 09 94 o (S) ¥PENL
ADL— @) 0§ 008 (44 0L 0s (4) 99N1L ) £E8 93 <3 (5% grNL
- 0s¢ 0L s8 x4 (39} s9NL ‘AQL— @ 0¢ ‘008 09 ¥4 [ _(¥s)reENL
SHUYWIB ¥3IHI0 ‘A0S — © (S110A} (S110A} {vW) 'AiI+ ®  INIWIDV143d ‘4w SHIVWIY ¥IHIO TAOS— D {s110A) (SL1OA) {9W) A+ ®  INIWIDVId3Y YW
(ow) “yn> 3S¥IAIY OVIIOA  3IOVIIOA  '¥ND AUVMAOL E) % 3dAL (0W) “¥ND ISHIAY 39VII0A  3OVII0AN  ETD GAVMAINR 7o ® 3dAL
WAWIXYW 25UIATY 3S¥IANI WAWINIW WNWIXYW 35¥IATY SS¥IANI LINWINW
‘INOD Avid INOD Wvad

(81

LUVHD ALITIGVAONVHIYILNI

1dO01a WNINYW¥E3ID

31

Want morc information? Usc post card on last page.

ELECTRONICS — April, 1953

www americanradiohistorv com



I¥’s VERSATILITY that sells
SANBORN in the field of
Industrial Recording

As indicated by references
at the right, you may
have a choice of five

different instruments (A)

DC CONVERTER —for low level DC record-
ing such as thermocouple output.

for quick and convenient
standard rack mounting
in the system at A,

PLUS a choice of up to four » ] )
TRIPLEXER —when coupled to a DC ampli-
fier permits the recording of three events

in one channel.

of any of the three
different type amplifiers (B)

or any combination

of these amplifiers

THRESHOLD MONITOR provides means
for the control of voitage levels or rate of
change.

with the

SANBORN

FOUR-CHANNEL

OSCILLOGRAPH
RECORDING
SYSTEM

(MODEL 67)

SERVO MONITCR AMPLIFIER—a phase
discriminating AC amplifier used in servo
s shown in the diagram, removing or interchanging any of the am- design and testing.

A plifiers or other instruments is simply a matter of sliding the unit in

or out of the mounting rack where contact is made automatically by
plug-in connectors. Screws at the four corners ol the panel hold the
instrument in place.

SANBORN
Other features of this system which add to Sanborn VERSATILITY
are the choice of eight paper speeds — 50, 25, 10, 5, 2.5, 1.0, 0.5 and 0.25 1-, AND 2-CHANNEL
mim/sec, and the use of either 4-, 2-, or l-channel 1ecording paper. RECORDING
And, of course there are these popular Sanborn advantages: a high -
SYSTEMS

torque movement (200,000 dyne cms per cm deflection), direct inkless
recording in true rectangular coordinates, and provision for code and
time markings.

Sanborn Recording Systems may be nsed to record any one or more
of a wide variety of phenomena whose characteristics range from static
to 100 cycles per second. If your record-
ing problem is not one which can be
solved by standard Sanborn equipment, )

Sanborn recording

our engineers will be glad to suggest SA“ BOR" i iy
ways in which modifications of it may “l V]‘"f“‘é“l’ w ch'll'n.
- 3 0 t changeabilit
suit your requireiments. :r“a;'l')‘“;':r; :":d (wm’;
coM A" I Model 60) preamplificrs.
A complete catalog of Sanborn Indus- C )
AMBRIDGE 39, MASS.

trial Recording Equipment will be sent
gladly on your request,

One channel Model
128/141 above and two-
channel Model 60 at

right both incerporate

32 Want more information? Use post card on last page. April, 1953 — ELECTRONICS



New G-E Subminiature Metul-clad Capacitors with
Permafil dielectric and silicone end seals provide excep-
tional ruggedness and service reliability.

77 S
57 7 S
1878 5 1952

57

S PROGRESS

-\

G.E. ANNOUNCES a new line of
subminiature metal-cdad capacitors

with silicone end seals and a solid dielectric for

operation from —55 C to

This new line of General Electric subminiature metal-
clad capacitors offers the designer and user of electronic
equipment the utmost reliability under the severe oper-
ating conditions required of military equipment. G-E
metal-clad capacitors are rugged units that provide
the essential advantages of small size, no liquid leakage,
and high insulation resistance. They also will withstand
extreme temperature and humidity conditions.

While these capacitors have been designed for applica-
tion in the temperature range from —55 C to +125 C
without derating, they can, with proper derating, be
operated up to +150 C.

G-E subminiature metal-clad capacitors offer two im-
portant, exclusive features that insure outstanding per-
formance:

e Solid dielectric—G .E.’s Permafil —rto provide ex-
cellent electrical characteristics and to eltminate
the possibility of leakage.

4+125 C without derating

e Silicone end seal for high shock resistance both
thermal and physical.

G-E subminiature metal-clad capacitors meet all require-
ments of JAN-C-25 and the proposed MIL-C-25. They
can be supplied in both rab and exposed foil designs
depending upon vour application requirements.

Need Wax Replacement? |f you are caught in the squeeze
because of the recent elimination of characteristic J (wax) from
the proposed MIL-C-25 specifications, you need notgoto a larger
capacitor {or continue to use an unacceptable product). See back
page of this advertisement for information about a new line of
G-E liquid-filled metal-clad capacitors. They're as smail as the
wax units, yet have superior life characteristics which make them
a “natural’’ for military equipment.

’—\

GENERAL ELECTRIC

See next page for informative data on these new G-E capacitors B

ol ol 4

@&/ COMm

.
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New G-E Pyranol* Metal-clad Capacitor avcrages
20% smaller in size than a comparable oil-tilled unit.
It is as small as the subminiature wax unit, yet has
superior life characteristics.

ANNOUNCING also ... a new line of G-E
Pyranol liquid-filled metal-clad capacitors

subminiature in size—inexpensive—for operation to 485 C

This new line of G-E subminiature mecal-clad capacitors
with Pyranol dielectric equals 1ts 125 C Permafil cousin
for reliabtlity and ruggedness. Tris designed for operation
from —355C to +85 C without derating.

Pyranol, long noted for 1ts high diclectric strength
and exceptional stability, has been used in G-E capaci-
tors for more than 20 vears with excellent success. Now
recently improved, Pyranol makes possible a small-size
capacitor with extremely good life characteristics.

This G-E mctal-clad line also incorporates che silicone
end scal tor maximum reststance to shocks  both
thermal and physical and thus permits soldering right
up to the bushing without danger of damaging the seal.

G-E Pyranol metal-clad capacitors can be supplied in
either tab or exposed foil designs in ratings from .001 to
1.0 muf in voltages of 100, 200, 400, and 600 voles d-¢
working.

Delivery of G-E Subminiature Capacitors. While manv
sizes and voleage ratings of both the 125 C Permafil and
the 85 C Pyranol metal-clad capacitors are available for
immediate shipment, not all muf and voltage ratings arc

in stock. However, the tull line of cach type of G-E
metal-clad capacitor will be in “stock  shipment”
shortly. If vour requirements demand the highest pet-
formance standa-ds for submintature capacitors, check
with your nearest G-E Apparatus Sales Othee for exact
delivery informarion. Or write to Section 442-4, General
Electric Company, Schencctady 5, New York.

*Reg trademark of General Eleetric Company
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Capacitance vs. Temperature is shown by this typical curve. G-E
Pyranol subminiature metal-clad capacitars have only a small
capacitance change through the entire range from —55 Cto -+85 C.

204 can ot you co%éém i

GENERAL

ELECTRIC

For a remarkable demonstration of the ruggedness and relidbility of these mew G-E capacitors,
visit 1he General Flectric Booth at the 1953 Inititute of Rodio Engiveers Show i New Yok City.



TYPE

. . . with a rheostat or other resistance

1 o ACTUAL SIZE

POWERSTAT type 10 is rated:

type controls. You will find POWER- INPUT:e 120 Volhs, €6 Gpeleg,
STAT type 10 the ideal source of vari- OUTPUT: 0.120 Volts, 0.13: Volts,

able a-c voltage control of 50-100-150

watt loads.

® EFFICIENCY

® CONSTRUCTION
® ADAPTABILITY

® RATING

® MOUNTING

& OPERATION
® PRICE

A comparison of POWERSTAT type 10 with a
rheostat or otker resistance type controls re-
veals that it is the logical answer tc any vari-
able a-c voltage control problem involving

loads up to 150 watts.

Amperes

POWERSTAT type 10 weighs on ¢ 1 POUND,

13 OUNCES.

of type 10 is high . . . does not control by dissipating power in the wasteful
form of heat as does a resistance type control.

SPACE REQUIREMENT of tyse 10 is only 2% by 3% inches. Not only is it compact 3ul since

it does not produce heat there is no ventilation problem.
of type 10 s rugged for long life and dependable service.

of type 10 1o any load within its rating is possible wi‘hout tailor ag as is
necessary with a resistance type control.

of type 10 is conservative with the rated output current available at any
brush setting.

of type 10 is simple by means of a single hole in the panel. It is bocked in
position by a keying arrangement,

of type 10 is smooth, stepless and silent.

of type 10 is low . . . comparable to any other type of a-c voltag: control
apparatus of equal capacity and characteristics.

POWERSTAT type 10 is a small, comg 3¢t auto-
transformer of toroidal core design with a
movable brush-tap. Rotction of the tcp de-
livers any output voltage from ze-o to, or
above, line voltage. It is tapped 1o allow
compensation for a 10 per cent drap in line

Additional information on POWER. 3 g - voltage.
STAT type 10 is cvailable by writing

204 Mae Avenue, Bristol, Conn.

ELECTRONICS — April, 1953

e SUPERIOR ELECTRIC co.

BRISTOL, CONNECTICET

Waat more information? Use post card on last page.
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1.2 Amperes, 15€/165 Volt.
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TIMING

" SYNCHRONOUS
TIMING MOTOR

GIVES YOU UP TO

S5 TIMES THE TORQUE

This “mighty midget” SX motor provides
the power for a wide variety of timing de-
vices, recording instruments, signal systems,
traffic controls, and other similar control
devices that require dependable perform-
ance at constant speed. Available in many
output speeds ranging from one revolu-
tion per second to one revolution per day,
the SX provides up to five times the power
of most hysteresis clock motors of equiva-
lent size.

ov \
e

T ‘ Write for Cramer Timing Device
\ Catalog or specify Bulletin No.
10A for complete information
on the Model SX Motor.

/ "l'FléSE OUTSTANDING FEATURES

30-Inch - Ounces Torque at 1
R.P.M. .. . extra margin of power
for cdverse operating conditions.

Instantanecus Response . . . to |
synchrorious speed within 2 cycles
of applied voltage; dead stop ;

~within 1 cvde.

Runs Only at Synchronous Speed
. no slip- or sub-synchronous

'speed sossible.

Runs Equally Well in Any Posi-
tion. r

Controlled Rotation . . . clock-
wise or: caunterclockwise, as de-
sired,

Dual ~Rotation . . . oscillating
motion also! possible an ‘motors 4
R.P.M. or faster by limiting travel of
output member with positive stops.

Replaceable Coils . . . simplify
servicing or changing voltages in

-the fielc.

One or Two-Way Friction . . .

_-permiis output shaft to be turned
‘manyally, independent of gear
‘train and: motor. j

s PECI A LI ST S | M E C O N TR O L
~ = - by = 3 4
& 3 Fi i "
_ : | A
e | 35
-y 4
Interval Time Delay Time Cycle Running Time Fulee Hermetically Sealed Synchronous
Timers Relays Totalizers Timers Meters Timers Military Timers Timing Motors

e R. W. CRAMER COMPANY, inc.

BOX 3, CENTERBROOK, CONNECTICUT

7CrB3
34 Want more information? Use post card on last page.
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RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:-

ELECTRONICS — April, 1953 Want more information? Use post cord on last poge.
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WHICH PILOT LIGHT

DO YOU NEED?

e

m

THE BIG ONE

This Pilot Light Assembly was first
made to accommodate the S-11 lamp
and was intended for use in the
cabs of great diesel locomotives.

ACTUAL SIZE

Cat. #613529-211

\ This BIG one
Dialco HAS THE COMPLETE LINE OF
INDICATOR and PANEL LIGHTS "

\ this LITTLE one

THE LITTLE ONE

The miniaturization program on defense products required the
development of this sub-miniature light. It is used
on communication equipment and aircraft.
Midget flanged base bulbs to fit are rated 1.3, 6, 12, and 28 volts.

W@ to suit your own special conditions and
requirements will be sent promptly

/- and without cost. Just outline your needs.
Let our engineering department assist

in selecting the right lamp and the best
pilot light for YOU.

\‘Nrite for the Dialco HANDBOOK of PILOT LIGHTS

Foremost Manufacturer of Pilot Lights

DIALIGHT CORPORATION

60 STEWART AVE,, BROOKLYN 37, N. Y. HYACINTH 7-7600

ii' © 1852 j
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Formed pieces of tough, National Vuleanized
Fibre, with exceptionally high dielectric strength,
are used to make this universal coil form. It is
expandable to conform to cores ol various sizes.

1 Al

.;.I ": I'.. f—'" V.NI “]"‘ _rl"' I'i':1 =

: ) @ E-q_f; =l contributes to an
— ﬁlT‘.

M T

National Laminated Plastics

improved product=in universal

nationally known —nationally accepted

coil forms for Cutler-Hammer, Inc.

This prectical use of National Vulcanized Fibre by Cutler-
Hammer, Inc. in their wire spools is typical of the countless con-
tributions National Vulcanized Fibra—the material of a million
wses—makes to business and industry.

In the electrical field National Vu canized Fibre has been the
standard instlation for years. It has high dielectric strength and,
when subjected to hot electrical arcing, it evolves neutral gas
which extinguishes arc without “tracking.” Many electric appli-
ances find Netional Vulcanized Fibre to be the one best material
for one cr more of their parts.

National Vulcanized Fibre applications, both mechanical and
electrical, are varied and extensive. In mechanical applications
it is desirable because il possesses exceptional tensile and crush-
ing strength, toughness, density and resistance to wear—coupled
with ease of fabrication. It actually improves with age; for many
mechanical yurposes it is better, more durable than metal.

Available in various grades and colors; and in sheets, rods,
tubes and spacial shapes. Write for detailed literature and engi-
neering service information

NATIONAL VULCANIZED FIBRE CO.

Wilmington Delawaore

Oftices in

Principal Cities

Since 1873




Here is Plug-in Unit Construction

Everything you need to mount, house, fasten, connect,

monitor your equipment.

2n

mount your circuitry,

Prepunched Terminal
Mounting Cards come
in all sizes needed for
Packages: miniature
7-pin and 9-pin units,
or 1l-pin and 20-pin
plug-in units. Card is
natural phenolic 14"

Here's a beautiful
minimum of space
Miniaturization contracts. Staked in Alden Pre- thick prepunched on

new little Terminal
and material. Ratchet holds leads firmly for solder-
punched Terminal Cards, allow patterns for any /4" ecenters with (1017

Ist start with
ALDEN MINIATURE
that really puts sol-
dering on a produc-
ing, no wrap-around or pliering necessary. Unique
punch press configuration gives rapid heat transfer,
circuit. holes for taking the
Miniature Terminals.

Held

Take Pre-punched Terminal Mount-
ing Card ready-
Stake in Alden Miniature Terminals to

3 Attach Miniature Terminals,
[ 1 BUNERS Card-mounting Tube
Sockets and Mounting Brackets, which
mount in the prepunched holes.

cut to size you require.

Mounting
Brackets stake
to the Pre-
punched Card,
mount Card to
Package Base
and Lid.

2

Alden Card - mounting
Tube Sockets for mini-
ature 7, miniature 9
and octal tubes, are
complete with studs
and eyelets for easy
mounting on Pre-
punched Cards.

FOR YOUR SMALLER UNITS .

for soldering

Snap in

TERMINALS
tion basis; taking a
taking less time and solder. Designed for Govt.

No pliers—No twisting

lengths up to 3",

‘Wires—Buss bars easily accessible

Ratchet holds ready made Chassis sizes.

leads firmly

=2y

Both sides can be used

Snip off loops desired to by-pass.

QOO /D000

Stake under Terminals for common circuits. Loops
match prepunched holes in Terminal Cards. Snip
off loops desired to by-pass.

JUMPER
STRIP

TO OBTAIN CO

Tiny Sensing Elements specifically designed to spot
trouble instantly in any unit,

Here are tiny components to isolate trouble instantly by providing
visual tell-tales for ecach unit.

““PAN-i-LITE” MIN. INDICATOR LIGHT

So compact you can use it in places never before possible.
Glows like a red-hot poker. Push-mounts in .348” drill hole.
Bulbs replace from front. Tiny spares are unbreakable, easily
kept available, taped in recess of equipment. Alden #86L,
ruby, sapphire, pearl, emerald.

MINIATURE TEST POINT JACK

Here are tiny insulated Test Point Jacks that make possible
checking critical plate or circuit voltages from the front of your
equipment panel—without pulling out equipment or digging
into the chassis. Takes a minimum of space, has low capaci-
tance to ground, long life beryllium copper contacts. Available
in black, red, blue, green, tan and brown phenolic conforming
to MIL-P 14B- CGF; also nylon in black, red, orange, blue,
yellow, white, green. Alden #110BCS.

ALDEN "'FUSE-LITE”

Fuse Blows — Lite Glows.
Signals immediately blown fuse. Lite visible from any angle.
To replace fuse simply unscrew the 1-pe. Lite-lens unit. Mounts
easily by standard production techniques, in absolute minimum
of space. 110V Alden #410-4FH. 28V #440-6FH.

Free Samples Sent Upon Request

2 dLay out circuitry with Prepunched
” Terminal Mounting Card in

READY MADE to fit various

Organize circuitry in compact vertical
planes. Use both sides of Prepunched
Card to stake in Alden Miniature Ter-
minals to your circuitry layout. Vertical
position gives ready accessibility; there
is no “underneath’’ in Alden design.

Attach Miniature Terminals,
Card-mounting Tube Sockets

and Mounting Brackets, which
fit any of the prepunched holes.

3rd

Alden Card-.
mounting Tube
Sockets, ready-
made in variety
of sizes, com-
plete with studs
and eyelets for
easy mounting
on Prepunched
Cards.

MPLETE DETAILS

Get one point of check of all incoming and outgoing
leads thru ALDEN BACK CONNECTORS

462-2

SINGLE CHECK POINT

Here for the first time is a slide-in connector that brings all incoming and outgoing
leads to a central check point in orderly rows, every lead equally accessible and
color coded,

Generous
a & bell-mouthing

Avoid conventional
rats nest wiring

ne [

o A, N N\
\pr\g/“ £ Permit direct
= efficient wiring

STRAIGHT-THROUGH CIRCUITRY
Wiring is kept in orderly planes, avoid-
ing rat’s nest of conventional back plate
wiring. Connections between Terminal
Mounting Cards are through Back Con-
nectors so that all circuitry is controlled
at this central point. Incompatible volt<
ages safely isolated and separated.

uncongested
solder terminals

Floating
clip action

EASY INSERTION AND REMOVAL
Mating tolerances permit easy insertion
and removal without demanding crit-
ical alignment tolerances. Assure proper
contact, with safety shielding of dan-
gerous voltages. Leads can be attached
above, below or out of the back for
most direct and efficient interconnects.

Ready-made Alden Back Conncctors meet all conceivable needs, for
slide-in chassis replaceable i 30 seconds with spare.

w0 ALDEN PRODUCTS COMPANY

"

LARGER UNITS .

[
i




READY-MADE for your Electronic Equipment

All designed — all tooled — production immediately available
— no procurement problems. Apply ALDEN Standards wholly or in part. '

ALDEN

ALDEN

LB PLUG-IN PACKAGEs PLUG-IN PACKAGES
; Using standard Alden Plug-in Pack- HOUSE PLUG-IN UNITS IN
After mounting your circuits aging Componcr?ts you can mount a ALDEN BASIC UNI-RACKS
t on Terminal Cards, use Alden tremendous variety of circuits on
Standard Plug-in Bases, Housings, chassis or in racks.
Bails for packaging. f_\\ Mokl -5 e oo @
Alden ‘20’ Rack K-S o m o e -
Min. 7 & 9-pin Mounting Socket r [d PUE °e°°f
BASES availe with extended ears e 8 17
able, also 1le that mount side by 4
pin & 20-pin! side and in multiple
BAILS & rows on U-Chan‘;xels — FOUR SIZES
HOUSINGS or that accommodate = = = [|s OF CHASSIS
LIDS to match, 50 Alden ‘20’ e o~
¢ Plug-in Units illus- 2 1.2 . |[ls mounr
trated, in 10%5 x piel ¢ It 1|8 IN ANY
] 19”7 rack mounting - o ° P
\/ | \_ panel, e - -0 e COMBINATION
;0 -aoo’,,-" IN ALDEN
UNI-RACKS
b SLIDE-IN BACK CONNECTORS
@ See description STACKED

on opposite page.

4t Fit Prepunched Cards

carrying completed cir-
cuitry into Standard Alden Basic
Chassis Body.

Prepunched to your specs.
accessibility at sides,
front for completing wiring.

=y
SERV-A-UNIT LOCK

pulls in or ejects chassis.

with spares provides 30-second servic-
ing for your unitized circuitry.

Mounting all equipment in
Alden Uni-Racks provides a
uniform system easy to handle
and ship. Can be installed
and interconnected as fast as
unloaded.

ALDEN UNIT CABLE

interconnects between Uni-
racks or other major cir-
cuitry divisions. Quick,
sure, coded means of iso-
lating and restoring (with
spare) inter-division.
circuits,

BASIC CHASSIS

«. SEND FOR FREE “"ALDEN HANDBOOK"”

Your design and producfioh men have always wanted
these advantages:

Experimental circuitry can be set up with production components, cutting
down debugging time,

2

Allows technicians, rather than engineer, to debug, by taking out unit.

3

Given the circuitry, nothing further to design—make up from standard Alden
components,

4
5
6
7

Optimum circuit layout using standard terminal card.

Absolute minimum requirements of labor, materials,. space.

The various sub-assemblies can be built concurrently on separate assembly lines.

No tooling costs—no delays—no procurement headaches.

8. Fewer prints—smaller parts inventory.

9

Can subcontract assemblies.

Your customers and sales force will welcome these
advantages:

The big objection to electronic equipment—from the user’s point of view—is
that if it goes out of order he feels helpless. But you have a perfect answer when
your equipment is made to Alden Standards of Plug-in Unit Construction because
they assure DEPENDABLE OPERATION, as follows—
30-SECOND REPLACEMENT OF INOPERATIVE UNITS by plugging in avails
able coded spares.

TROUBLE INSTANTLY INDICATED AND LOCATED by monitoring elements’
assigned to each functional unit.

TECHNICAL PERSONNEL NOT REQUIRED to maintain in operation, due to
obvious color coding and fool-proof non-interchangeability of mating components.
TOOLESS MAINTENANCE made possible by patented Alden fasteners and pluge
in locking and ejecting devices.

AIRMAIL SERVICE—

Compact functional units practical to send airmail to factory for needed overhaul.
UNI-RACK FIELD HANDLING UNIT—groups functional units into stacking
cabinets not exceeding one- or two-man handling capacity—go easily through
windows, doors,

CONNECT AS FAST AS UNLOADED, by coded non-interchangeable unit cables
plugged in between Uni-racks.

 SEND FOR FREE 226-PAGE HANDBOOK

This 226-page Handbook describes fully the Alden System of Plug-in Unit Construction and the
hundreds of components ready-made and completely tooled to meet your every requirement.
It’s a gold-mine for those designing electronic control equipment that is practical in manu-
facture; dependable in operation.

REQUEST YOUR COPY TODAY — SENT FREE!




COMPLETE
CIVILIAN LINE

Exceptionally good delivery cycle on

civilian orders due to tremendous

mass production facilities.

TYPE C2-45

TYPE €2-35 =1

Tyves.

compaition resistor.

TYPE €C2-252 ™o

TYPE €45-7¢C

NEW H!GH QUALITY MINIATURIZED
“DIME-SIZE” CIVILIAN CONTROL—
Peaformance Fully Equals Lerger

TYPE 20, 3/4” diameter varible
Watiage
rading. .3 wott for resistances
througla 10,000 ohms, .2 watt with
350 wolts moximum ocross end
terminols for resistonces over
10,000 ohms. Also avoiloble in
concendric shoft tondem construe-
tion Cd5-70 as shown above.

TYPE C2-25

TYPE GC-45, 15/16" diameter variable
tomposition resistor. Wottage rating:
1/2 watt for resistances through
10,000 ohms, 1/3 watt for resistunces
over 10,000 ohms through 100,000
ohms, 1/4 watt with 500 volts faxi-
mum across end terminals for resist-
ances over 100,000 ohms. Ava lable
with or without illustroted atteched
switch and in concentric shaft tandem
construction C2-45 as shown above,

TYPE GC-35, 1 1/8"* diometer variable
composition resistor. Wattage roting:
3/4 watt for resistances through
10,000 ohms, 2/3 watt for resistances
over 10,000 ohms through 25,000
ohms, 1/2 watt with 500 volts moxi-
mum across end terminals for resist-
ances aver 25,000 ohms. Avoilable
with or without illustrated ottached
switch and In concentric shaft tandem
construction C2-35 as shown gbove.

TYPE GC-252, ¥ wxtt, 1 17/64” diam-
eter varigble wirmwouad resistor.
Available with or without illustrated
aftached swisch and in concentric
shaft tandem comtruction €2-252
as shown agbave.

TYPE GC-25, 4 watt, 1 17/32" diom-
oter voriable wireweund resister.
Available with or without illustrated
attached switch and in cencentric
shaft tandem constryctior €2-25 a3
shown above.

Fypical concentric shaft tandem with ponel ond
rsar sections operating separately from
concentric shafts (TYPE C45-70 ILLUSTRATED),
Similor construction available for all

nilitary resistors.

'REPRESENTATIVES.
Henry E. Sandens
McClaichy Bidg.

69th & Market Si.

Upper Darby. Penra.
Phone: Flanders 2-442)

IN CANADA
. C. C. Meredith & Co:
Sireetyville, Ontatia

SOHTH AMERICA

Jose Il gig Pontet

. . Buenos Aires, Argenting

W. S. Harmop Company Montévideo, Uruguay
1638.So. La Cienega Blve. Riv oe 1aneiro. Branl

Los Angeles 35, California 0 Pavlo, Brazil

Phione: Bradshaw 2-3321
OTHER EXPORT

Sylvam Gipsbuty
8 West 40th Street
New York 18, N, Y.

John A. Green Company
Oriole Drive
Dallas 9. Texas




'R COMPLETE
i MILITARY LINE

Immediate delivery from stock on 189
types including JAN-R-94 and JAN-R-19
types of vdriable resistors.

Describes Electrical and Mecdhanical characteristics,
Speciol Features and Contirsctions of o

complete iine of variable resistors for military
and civilion use. Includes dimensional drowings
of each rasistor. Write today for your topy.

TYPE 45, (JAN-R-94, Type RV2.
1/4 wott, 15/16" diameter vori-
able composition resistor.
Also avciloble with othet
speciol military fealures no
covered by JAN-R-94 includ-
ing concentric shaft tanden:
construction, Attoched switch
can be supplied.

TYPE 65, (Miniaturized)
1/2 wott 70°C, 3/4" diameter minic-
turized varioble camposition resistor.

TYPE 35, UAN-R-94, Type RY T}
1/2 watt, 1 1/8" diameter vori-
oble composition resistor.
Also availoble with othes
special military features nct
covered 5y JAN-R-94 includ-
ing concentric shaft tander
construct on. Attached switcy
can be wpplied.

TYPE 90

1 wott 70°C, 15/16” diameter vari-
able composition resistor. Attached
switch con be supplied. Also avail-
able in concentric shaft tandem
consiruction,

TYPE 252, JAN-R-19, Type RATO)
2 watt, 1 17/64" diameter
varigble wirewound resisto:
Also availoble with other
special military features nct
covered by JAN-R-19 incluc-
ing concentric shaft tandem
construction. Attached switch
can be wpplied.

: Specially designed for military communt-
. cations equipment subject to extreme
temperature and humidity ranges.
~55°Cto 4 150°C...aridity to saturation.

bl & i
A
ﬁf‘
&
TYPE 95, (JAN-R-94, Type RV4)
2 wott 70°C, 11/8” diameter variable
camposition resistor. Also available
with other special military features
not covered by JAN-R-94 including
concentric shaft tandem construction.
Attached switch can be supplied.

TYPE 25, JAN-R-19, Type RAZ0)
(Maoy olse be wsed s Type RAZS)
4 watt, 117732’ diometar
variable wirewound resistor.
Also availoble with other
special military features not
covered by JAN-R-19 includ-
ing concentric shaft tandem
canstruc-ion. Attached switch
can be supplied.

Burton Browne Advertising

CHICAGO TELEPHONE SUPPLY
(6)0//11/ raleon

ELKHARY « "MDIANA



MEPCO'S NEW SEALEI

Precision

Resistors STOP Humidity Failures

Over 2 years of laboratory development and testing

were required to achieve a sealed resistor design up
to Mepco’s standard of quality. No sacrifice of our
standard time-proven features have been made in
order to perfect this sealed resistor.

SPECIFICATIONS: Meets all requirements of MIL-R-93A and JAN-
R-93.

SEALING: Completely encapsulated and bonded.

OPERATING TEMPERATURE: —65°C. to 4 125°C.

WINDINGS: Reversed and balanced Pl-windings for low induc-
tance with use of only the finest ‘‘certified’ resistance alloys.

EXCLUSIVE INTERNAL FEATURES: Internal section’s cross-over wire
insulated from winding by 2000 v. insulation {patented) .
Special metal molded connecting feature, which bonds end
of winding and terminal in a non-corrosive and mechanically
secure manner — no solder or flux used.

TERMINALS: Rigid hot solder coated brass terminals for easier and
more secure soldering.

NOMINAL RESISTANCE NO SUPERSEDES
TYPE ATTAG ; -R-
“:um:c[ MIN MAX. SECTIONS JA:‘Y:EQJ
RB15 25 0.1 ohm| 185 meg.
(M15) | .50 [0.1ohm| 6 meg| 2 RBTO
RB16 .35 10.1 ohm .3 meg.
(M16) | 1.00 [01ohm]| 1.5 meg| 2 RB1
RB17 .50 [0.1 ohm .3 meg.
(M17) | 1.00 [0.1 ohm| 2.0 meg| 4 RENEZ
RB18 .50 (0.1 ohm .75 meg.
(M18) | 1.00 (0.1 ohm| 4.0 meg| 4 RIS
RB19 1.00 [0.1 ohm| 4.0 meg.
(M19) | 2.00 [0.1 ohm[150 meg| 8 REI
RB52 .25 0.1 ohm .1 meg.
(M52) | .50 [0.1ohm| 5 meg| 2 RES)
MIL-R - 93A
WATTAGE & RESISTANCE TOLERANCE
TOLERANCE RESISTANCE PERCENT OF
SYMBOL TOLERANCE NOMINAL WATTAGE
B 0.10 % 50 %
e 0.25 % 50 %
D 0.50 % 75 %
F 1.00 % 100 %
MIL-R - 93A
TEMPERATURE COEFFICIENT
{REFERRED TO 25°C)
SYMBOL EXPRESSED IN PERCENT PER DEGREE C.
NEGATIVE, MAX. l POSITIVE, MAX.
E 0.0022 0.0022
J 0.0040 0.0155
K 0.0050 0.0255

42

SPECIAL REQUIREMENTS

Variations of the above ratings, tolerances, temperature
coefficient, etc. can be supplied to special order.

CO, 1Ne,

Want more information? Use post card on last page.

o
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t
MIL RB1S -4 MEPCO M15
MIL RB16 =i MEPCO M16
il
Mil RB17 “oat MEPCO M17
MIL RB18 i MEPCO M18
ll
”
I — 1))
Tt T
- 2g——— L — —
MIL RB19 MEPCO M19
[——-2—»<—§ﬁ-—2-—~]
— —/— :t: Q
3
16

MIL RB52 (PROPOSED) MEPCO M52

MORRISTOWN,

NEW JERSEY
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(Fo Model.)

No. 375,962,

UNITED

M. C. STONE.
ARTIFICIAL STRAW.

™

StATES PATENT OFFICE.

Patented Jan. 3, 1888.

e Y

N

{No. 3 of a series)
The Historical Bockground of
STONE PAPER TUBE CO

4
‘NGrom VT

ELECTRONICS — April, 1953

... by winding a paper strip

into tubular form...’

HESE vords by Marvin C. Stone were
contained in this artificial drinking

straw patent granted him January 3, 1588,
a patent which marked the entry of Stone
into the spiral wound paper tube held.

During the next forty years, the use of
Stone’s Drinking Straws became world-
wide and the products of the Tube Division
of Stone Straw Corporation were finding
an important place in industry.

To belter serve the expanding needs of
the electrical and electronics industries, the
Stone Pap=r Tube Company was organized
early in 1928 and since that time has be-
come one of the largest manufacturers of
small diameter paper tubes in the country.

Today, millions of Stone custom-made
items pour {rom batteries of Stone de-
signed and manufactured machines . . .
machines whose unique construction fea-
tures are a closely guarded trade secret.

Magnet.c switch insulation for automo-
tive accessories, armature shaft insulation

Want more information? Use post card on last page.

for fractional HP electric motors, coil
winding bobbins for time control motors,
and Stonized spiral phenolic coil forms for
radio and television are just a few of the
many uses hundreds of America’s leading
manufacturers make of our product.

Maude-to-order quality items can be {ur-
nished in diameters as small as 3/64” ID,
various wall thicknesses and lengths, and
of many materials including high-dielectric
kraft, ish paper, and plastic film. They are,
of course, made to extremely close toler-
ances . . . are low in cost . . . and your
order is handled with unsurpassed service.

Chances are there are many applications
in which you could put Stone products to
profitable and practical use in your busi-
ness. Write us for a more complete story
of what we have to offer you.

Sales representatives are located in
principal cities for your convenience.

STONE PAPER TUBE CO.
INCORPORATED
Washington 17, D, C.

43



You know he’ll never lose you...

YOUR GUIDE... you know he'll take you where
you want to go, by the quickest, easiest route.
That’s exactly what Bristol Brass aims to do . ..
to get your order to you the same way. And
that takes experience and character...both in
the company and in its product.

Matter of fact, that’s why so many people
keep standing orders with Bristol Brass . . . be-
cause they know those orders will never get lost.

They’ll be where they’re supposed to be, right
on time, and right according to specifications
. .. be it sheet, rod or wire.

The BrisToL Brass CORPORATION, makers of
Brass since 1850 in Bristol, Conn. Offices or
warehouses in Boston, Chicago, Cleveland, Day-
ton, Detroit, Los Angeles, Milwaukee, New York,
Philadelphia, Pitisburgh, Providence, Rochester.

it Tion - Bross dl e Besh™

Want more information? Use post card on last page.

www americanradiohistorv com
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REGULATES
AND CONTROLS

HIGH-VOLTAGE

DC

LOW-CURRENT

SORENSEN’S EXPANDED LINE OF B-SUPPLYS
NOW INCLUDES THIS NEW MULTI-RANGE DUAL SUPPLY.

Many users of Sorensen Ncbatrons and AC Regulators
are unaware that the standard Sorensen line includes a
wide range of “B-Nobatrons” — high voltage, low-current
DC sources.

Are you familiar with the number of units in the line?
Two of them — models 360BB and 520BB — are low-cost
units for those not requiring outputs adjustable down to
zero, but which can be paralleled for higher current re-
quirements. The other models are highly flexible, all-
purpose lcboratory instruments. All of them provide volt-
age and current well in excess of the specifications given
below (these “plus values” are shown graphically in the
new Sorensen DC catalog).

You owe it to yourself to get acquainted with these 2.
Sorensen B-NOBATRCNS. You'll find they are reasonably

MODEL 350-B SPECIFICATIONS

105 - 125 VAC, 50-60 —~, 18.
175-350 VDC @ 0-60 Ma simul-
taneously from twe independently
adjustable outlets,

175-350 VDC @ 0-120 Ma from
one outlet.

3. 0-175 VDC @ 0-60 Ma from one

INPUT
OUTPUT 1.

priced — surprisingly so — yet in all ways live up to the
Sorensen -eputation for sound engineering, quality con-
struction, dependable operation. Write for information.

*Reg. U.S. Pat. Off. by Sorensen & Co., Inc.

outlet,

4, 6.3 VAC @ 3.5 omps, C.T, un-

regulated.
OUTPUT REGULATION +1.0%
RIPPLE 10 mv

SIZE

13" x 7% x 8"

100088
MODEL NO. 32588 36088 52088 56088 5088 100088:
Output voltage 0-325 175-360 200-500 0-500 0-500 200-1000
Quiput current 0-125 Ma 0:120 Ma 0-200 Ma 0-200 Ma 0-300 Ma 0-500 Ma
Output voltage, bias 0-150 0-150 0-150
Outpul current, bias 0-5Ma 0-5 Ma 0-5 Ma
Ripple 10 mv 10 mv 10 my 10 mv 10 mv 20 mv
Low AC voltage 6.3at 10amp. 6.3at 10amp. 6.3at10amp. 6.3 at 10 amp. 6.3 at 10 amp.
(center tapped,
unregulated)
Regulation accuracy: =0.5% (*1% in 36088 and 52088)
Input: 105-125 volts AC, 50-60 cycles, single phase.
Models 32588, 56088, 5008B and 1000BB are metered.
Units are normally seil-contained. All can be provided with a front panel for rack mounting.

For Complete Information Write
SORENSEN & COMPANY, INC.

375 Fairfield Avenue Stamford, 1 Conn.
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i,j.'_;:ANbTHlER milestone in brada@ctim techniques

AUTOMATIC BUTTON STEM MACHINE

@ Kahle Engineering Company has added cne more outstard-
_ing piece of equipment to their constantly growing list of
= procuction equipment. : i

@ A new 24 head Button Stem Machine No. 2179 for making
gre inch button stems with 8 wires and tubulation for
T-9 fube sires.

® Maghinedrcurporates automatic lead wire feed, automatic
tubudation feed, automatic glass bead feed, automatic
unload. These, combined with automatic rejection and
head cleanout in case any compecnent fails to feed, make
this machine uniqus. N

® Such a machine js ideal for other similar stems such as
cathode ray stems with 6, 8 or 10 wires.

Want more information? Use post card on last page.

ANOTHER instance of

“built-in know-how”

This is not just another stem machine.
It is a completely automatic stem
machine with 24 heads and precision
high speed index. The machine illus-
trated embodies all the improved tech-
niques and mechanisms that Kahle
engineers could find from their own
and their customers’ experience.

This problem involved glass tubulated
stems for radio tubes. However, Kahle
has solved many other problems
neither associated with glass or con-
nected with electronics.

If your problem requires special tech-
niques or processes; if you need cus-
tom machinery; or, if you need relief
from expansion projects, Kahle engi-
neers will work with you to achieve
“customer satisfaction” from “Built-n
Know-How."”

April, 1953 — ELECTRONICS
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Polarad's Model LSA Spectrum Analyzer is the result =
of years of research and development. It provides o5
a simple and direct means of rapid and accurate I3

measurement and spectral display of an r.f. signal.

a2

i I'i.l!/"'

f N

| e
kullllh.;l””“llM ’;I””“Ih.nll|lh. ) e Y

‘ - Continuous tuning.

+ Frequency marker for
+ One tuning control. measuring frequency dif-
‘ . & . ferences 0-25 MCS.

+ Resolution is 5KC when Iv four tuni S
dispersion is 5MC per inch * Only four tuning units re.
per sec. quired to cover entire

v‘ o .
| ° 250 KC to 25 MCS display o

at all frequencies. « Microwave

components
. . use latest design non-
* Tuning dial frequency contacting shorts for long
accuracy 19, mechanical life.
‘ + No Klystron modes to set.

¢« Maximum frequency
* Broadband attenuators coverage per dollar in-

supplied with equipment vested.
from 1 to 12 KJMC. + 5 inch CRT display.

Where Used:

‘ Model LSA Spectrum Analyzer is a laboratory instrument used to
provide a visual indication of the frequency of distribution of
‘ energy in an r.f. signal in the range 10 to 21,000 MCS.
Other uses are:
L

Observe and measure sidebands associated with amplitude and
‘ frequency modulated signals.
2,

THE
THE FOLLOWING UNITS:
! Mode!l LTU—1
Determine the presence and accurately measure the frequency
‘ of radio and/or radar signals.
3.

INSTRUMENT CONSISTS OF

RF Tuning Unit—10 to 1300 MCS.
Model LTU—~2 RF Touning Unit—940 to 4500 MCS
Model Hﬂ—j RE Tuning Unit—4450 1 16,526 MZS,
Check the spectrum cf magnetron oscillators. Pe i Cnealotey
‘ 4. Measures noise spectra.

15,000 to 21,000 MC3,
Model LDU—1 Spectrum Displey Unit,
5. Check and observe tracking of r.f. components of a radar system. m‘;:‘;: tf(:_: Power Unit.
‘ 6. Check two r.f. signals differing by a small frequency separation.

Klystron Power Unit,

Write for Complete Details

100 METROPOLITAN AVE.
BROOKLYN 11, N. Y.

Export Dept.: 13 East 40 Street, New York 16, N. Y,
Cable Address: "ARLAB"
ELECTRONICS — April, 1953

Want more information? Use post card on last page.
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For multiple contact connectors, Ucinite offers
its molded miniaturized connector in low-loss
material and banana plugs and jacks for adapt-
ability to special requirements.

Molded assemblies are available in standard 12
and 14 pin connectors. Banana plugs and jacks
can readily be made in asserablies for specific
application.

Ucinite banana pins have one-piece beryllium

ELECTRICAL ASSEMBLIES

Want more information? Use post card on last page.

copper springs to insure proper alignment and
firm contact under the most adverse conditions.
Mounting ends can be made up in practically
unlimited variety for staked or threaded mount-
ing. Springs and mating jacks are available in
several sizes.

Ucinite engineers are ready to design and manu-
facture single and multiple contact connectors
to solve your special problems.

Specialists in

www._americanradiohistorv.com

ELECTRICAL ASSEMRBLIES,

RADIO AND AUTOMOTIVE

April, 1953 — ELECTRONICS
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Turn your special fastening problems over to United-Carr
and free your own design staff for full-time work on finished-
product engineering.

United-Carr’s engineering department 1s constantly at
work, improving current DOT fasteners and designing entirely new
fasteners to meet the changing needs of industry.

Experience gained through working with the leading manufacturers of
automobiles, aircraft, appliances and furniture as well as electronic appa-
ratus . . . enables us to bring an unusually wide variety of abilities and
techniques to bear on your particular fastening problems. And, with
complete facilities for volume production of metal fastencrs and the
assembly of metal to plastic and ceramic components, we are in a position
to supply practically any fastening neced.

The fasteners and assemblies illustrated here are typical of thousands
of special devices designed and manufactured by United-Carr and its
subsidiaries.

We urge you to call in your nearest United-Carr field engineer before your
new designs crystallize. It s at this all-important planning stage that you can
make most effective use of our special services.

UNITED-CARR

MAKERS OF FASTENERS

UNITED-CARR FASTENER CORPORATION, CAMBRIDGE 42, MASSACHUSETTS

VWant more information? Use post card on last page.

www._americanradiohistorv com
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...with outstanding STABILITY and RELIABILITY

for application in radar, missile control, and

similar guided systems!

AMP CAPITRON* Capacitors and Pulse Forming Networks are
particularly svited for radar and guided systems not only because
of their remarkable size and weight characteristics, but also be-
cause of their outstanding stability and reliability :in operation.
AMP Pulse Forming Networks are fabricated with AMPLIFILM,*
startling new synthetic dielectric, chemically similar to mica, which
imparts its unique combination of extremely high dielectric strength,
stability over wide temperature ranges, low power factor, and
good dielectric constant to these products.

For this reason CAPITRON* High Voltage Capacitors and Pulse
Forming Networks are designed and fabricated for either A-C or
D-C use in applications where the mechanical, electrical or thermal
requirements are such that standard or catalog capacitors made
with mica, paper or plastic dielectrics would be inadequate. These
Capacitors and Networks are not made in a standard line of
types or models.

They are designed in each instance for the specific requirements
as to size, shcpe, working or test voltage, capacitance, life or other
operating corditions of the equipment in which they are to be used.
Inquiries are invited.

AMP is also nationally recognized leader in
the field of solderless terminals, simplified wiring
devices and, automatic wire termination.

Write for our *'Quality Control’’ brochure.

AMP Trade-Mark Reg. V. 8, Pot, ON, ‘

® Trode-Mark
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AIRCRAFT-MARINE PRODUCTS, INC.
CHEMICALS AND DIELECTRICS DIVISION
0000000000 Street, Harrisburg, Pa.
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all spelled

sure ways to improve equipment-

-B-E-R-G-

There’s no substitute for proven performance
—and for more than 15 years Owens-Corning
Fiberglas materials have been helping to make
good electrical equipment perform even better.
Five such materials are shown below and on
the facing page. All are proven. .. all are uni-
versally available . . . most are priced no

*Fiberglas is the trade mark
(Reg. U. S. Pat. Off.) of
Ouwens-Corning Fiberglas Corporation
for a variety of products made of
or with fibers of glass.

higher than ordinary organic products. . .

... and all are spelled F-I-B-E-R-G-L-A-S. ..
as in Owens-Corning Fiberglas, originators of
glass in fiber form! For further details on any
of these five sure ways to improve equipment
—and names of suppliers nearest you—be
sure to send in the coupon today.

“if it’s Fiberglas, it’s Owens-Corning!”’

OWENS-CORNING FIBERGLAS CORPORATION « TEXTILE PRODUCTS DIVISION « 16 EAST 56TH STREET, NEW YORK 22, NEW YORK

o N

5
e(lectrical laminates }

|

|

Fiberglas yarns absorb energy without per-
manent set—give Fiberglas glass-base lam-
inates maximum impact resistance. Retain
their shape—can't shrink or swell—and
punch clean, handle well. Available impreg-
nated with phenolic, polyester, melamine,
silicone resins.

Want more information? Use post card on last page.

o

PR

eeving and tubing

Sleeving and tubing made with Fiberglas
yarns offer unsurpassed strength, flexibility
and resistance to moisture, oils, most acids.
Won't bumn during soldering work and is
easier to slip over conductors because it is
round and smooth inside.

April, 1953 — ELECTRONICS
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yqrnished cloth

 ass can't burn; cloth: woven of Fiberglas
varns thus offer unparalleled fire safety.
Pzrmit operation of equipment at higher
ambient temperatures for longer time with
‘ewer breakdowns. D'ssipate heat faster,
tos— provide greater overload insurance,

ngnet wire

Fiberglas yarns used in magnet wire are
thinner than organic textiles, yet withstand
higher temperatures. Makes possible the
dzsign of smaller, lighter, higher-rated
equipment—with corresponding savings in
metals and other expensive materials.

ELECTRONICS — April, 1953

~ electrical tapes

Exceptional tensile strength and smaller

diameter of Fiberglas yarns means thinner,

stronger tapes—less bulky wrappings, sav-

ings in space. Fewer equipment breakdowns,
~ too, because Fiberglas yarns cannot stretch
or shrink . .. won't burn. .. and are resistant
to moisture and most acids.

Clip the coupon below and mail today
for your copies of these booklets!

Owens-Corning Fiberglas Corporation
Electrical Sales Division, Dept. 860
16 E. 56th Street, New York 22, N. Y.

Please send me the following booklets:

] Sleeving & Tubing
[] Magnet Wire
[ Electrical Laminates

[] Electrical Tape
] Varnished Cloth
[] Sources of Supply

OWENS-CORNING

FIBERGLAS

1a 150 ub eat 000

Wont mor: infermation? Use post card on last page. 53



VOLTAGE REGULATED
POWER SUPPLIES

For Industrial and Research Use

REGU-
VOLTS CURRENT  [LATION | RIPPLE

. 0-1500 0-200 Ma. | 05% | 20 Mv.

0-1200 0-20Ma. | 0.1% | 10Mv.
- 0-1000 0-500 Ma. | 0.5% | 20 Mv.
7200-1000 | 0-500 Ma. | 0.5% | 20 Mv.
0-1000 0-50 Ma. | 0.1% [ 10 Mv.
10-600 0-3Amp. | 0.5% | 10Mv. 80 DC POWER

0-600 0-2.25 Amp.| 0.5% | 10 Mv. SUPPLY

‘ 0-600 0-1.5 Amp. | 0.5% | 10 Mv.
Voltage Regulated 0600 0750 Mo, | 05% |10 750 SPECIFICATIONS

H 0-600 0-300 Ma. | 0.59, 5 Mv. N REGULATION:
Power Supplies are 0150 Bios | 0.5 o S [l _
As shown in

conservativel 0-600 0-300 Ma. | 0.5% | 5Mv.
y : L table for both line

. #1 0600 |0200Ma. | 0.5% | SMv. .
rated. The regulation #2 0600 | 0-200Mo. | 0.5% | 5Mv. : fluctuations from 105-

speciﬁed for each unit 0-600 0-200 Ma. | 0.5 | SMv. . 125 volts and load varia-

) h . 0-150 Bios | 0-5 Ma. 5 Mv. tion from minimum to maxi-
LG CET G TR I #1 200-500 | 0-200 Ma. | 0.5% | 5 Mv. o cusrenl
#2200-500 | 0-200 Ma. | 0.5% | 5Mv. "

und IOOd condiﬂons 0-200 Ma. | 0.5% | 5Mv. *Regulation Bias Supplies: 10 milli-

within the range of - 0-150 Ma. | 05% | 5 Mv. : volts for line 105-125 volts. ;%

he i 0-5 Ma. 5 Mv. for load at 150 volts.
the instrument. -400 0-150 Ma. | 05% | SMv. : FAIl AC Voltages are unreguiated.

0-150 Ma. | 0.019%( 1 Mv.

o 0-3 Amp. 0.5% | 10 Mv.
ete

Write for compil A 0-2.25 Amp.| 0.5% | 10 Mv.

specifications. 0-1.5 Amp. | 0.5% | 10 Mv. All units are designed for

0-750 Ma. 0.5% | 10 Mv. relay rack mounting

0-150Ma. | 0.5% | SMv. I or bench use.
0-5 Ma. : 5 Mv.

0-150Ma. | 0.5% | SMv.
0-5 Ma. * 5 Mv.

0-50 Ma. 0.5% | SMv.
0-30 Amp. | 0.5% | 0.1%

0-10 Amp. | 0.5% | 10 Mv.
0-100 Ma. | S Mv. 1 Mv.

All units are metered except |
Models 131, 315 and 3100.

WORKMANSHIP

Workmanship is of a quality with the highest exist- . =
ing production standards and best instrument elec- '
tronic practices consistent with the intended use of 3 : g
the item as a continwous duty voltage requlated .
W LABORATORIES

power supply. Oil filled poper condensers and re-
sistor-board construction are included in the design.
131-38 SANFORD AVENUE . FLUSHING 55, NEW YORK

54 Want more information? Use post card on last page. April, 1953 — ELECTRONICS



High Frequency Impulse Relay will

follow 2500 cycles per second with

life measured in hillions of operations!

= RSy

View of Clare
Type T

Iigh Frequency
Impulse Rela
u‘ilﬁ dust coveyr Ixterior view of relay

removed ready for mounting

specifications . . . .

MECHANICAL

Originally designed for use in an analog computer, the new
Crare Type T High Frequency Impulse Relay is now available for
other applications which require a highly sensitive relay completely

free from contact bounce and capable of a prodigious number of

SIZE: 1-15/16 in. diameter x 2-3 /16 in. overall.
WEIGHT: 5 ounces. operations at extremely high speeds.
MOUNTING: Equipped with mica-flled bakelite plug, Its pull-in time of 120 microseconds and drop-out time of 100
to fit o standard 8-pin octal socket. . )
COVER: Removable dust-tight cover microseconds enable this relay to follow up to 2500 cycles per
CONTACTS: second; aperiodic to 1000 cycles per second.
Type: Form A (s.p.s.t. . . . . 5
Myt:,t:rial- P‘l)c::i‘num(-?r?dsiunll sty e In a typical application, it has a life expectancy, following a
Gap: 0.0005 inch run-in period of 1 x 106 operations, of 5 x 10? operations with a
Pressure: 30 grams, min. (Coil #nergized with L 2 . .
50 ampere-turns) 0.75 ma contact load over a 6-month period without readjustment.
ColL: - 2 . .
e Sl idivg, BebEremd I'o achieve its high-speed, no-bounce, and other unusual charac-
Wire: Heavy formex teristics, this relay is built to extremely close tolerances, with a

ELECTRICAL

COIL DISSIPATION: 0.5 watt (estimated mox.)
CONTACT RATING: 0.05 amp., max. 50 volts ac,

non-inductive. {estimated)

CONTACT BOUNCE: None

OPERATION:

Pull-in time

Pull-in ¢ 15 amgere-turns
Drop-out ® 12 ompere-turns
¢ 120 microseconds

Drop-out time ® 100 microseconds
RATE: Will follow 2500 cycles per second; operiodic
to 1000 cycles per second.
LIFE EXPECTANCY: 5 x 107 operations with zero

contact current.

DIELECTRIC STRENGTH: 500 volts. rms.

TYPICAL APPLICATIONS

high degree of precision, under conditions of utmost cleanliness.
This necessitated the development of techniques never hefore em-
ployed in the manufacture of relays.

Even before this first public announcement of the availability of
this truly remarkable relay, its fame has spread. Already dozens of
inquiries and sample orders have been received from laboratories
and development organizations which had learned of its existence
through the manufacturer who first applied it in a well-known
computer. It may provide the answer to one of your problems.

For full information on this new relay or for consultation on any
relay problem, we invite you to contact your nearest CLARE sales
enginecr or write to C. P. Clare & Co., 4719 West Sunnyside Avenue,
Chicago 30, Illinois. In Canada: Canadian Line Materials Ltd.,
Toronto 13, Ontario. Cable address: CLARELAY.

Coil inductonce ¢ 0.3 hry (contocts open)

Coil inductance ® 0.35 hy (contacts closed) WRITE FOR BULLETIN 117
Coil resistance ¢ 135 shms

Pull-in current ¢ 10 tc 12 mo. ——
Drop-out current ¢ 8 to 10 ma.
Normal coil current ¢ 40 mo. o D
Contact current ¢ 0,073 ma.
LIFE EXPECTANCY: Following a 1 = 10% opera- s gy e " = o SF ; LWl

e oy nem | FIRST INL THE INDUSTRIAL FIELD

i ltal

period without readjustment.



To meet the strictest requirements of both
Government and Industry, specify

BETECTOR CIRCUIT

i
L
i
Precision made, easy to handle, easy to assemble — the : IN69
tapered shape shows polarity at a glance! Make Radio : IN70
Receptor Germanium Diodes your first choice in the large 1
variety of electronic circuits where JAN types are a must, : IN81
I
{ }-1 TYPICAL USES
COMPUTOR CIRCUITS MODULATORS
T CLAMPING CIRCUITS NOISE ELIMINATORS
RF DETECTORS CLIPPERS
CONTROL CIRCUITS LEVEL SETTERS
DISCRIMINATORS RESTORER CIRCUITS

JAN TYPES - ALL VALUES MEASURED AT 25°C.

CLAMPING CIRCUIT

-
]

008606006065 0000600606c0ecIr000

(ODE NO. | Min. Forward Max. Reverse *Average | TMinimum | Max. Cont.
Current at Current Rectified Reverse Reverse
1 Volt {MA) (Micro-Amperes) Current Volts Operating
(MA Max.) Yolts
1N69 5.0 50 @—10V 40 75 60
850 @-50v
Rectification efficiency: 35%, minimum in 100 MC test circuit.
IN70 3.0 25 @-10v 30 125 100
300 (w—50v
IN81 3.0 10 @-10V 30 50 40

* Average half wave rectified current at 60 CPS and 25°C. Consult

i

§i

heas _}

© us for ratings at other conditions.
tFor zero dynamic resistance.

©

° +

COUNTING RATE -CIRCUIT

P
E“_?’. s
e

S

Radio Receptor Germanium Diodes may held the answer
to many of your problems. Our engineers will be glad
to study your requirements and submit their recommen-
dations. Many other types, both standard and special,
a are available . . . Write us!

Seletron - RADIO RECEPTOR COMPANY, INC.

and Germanium

Division

(@ Since 1922 in Radio and Electronics @

§ SALES DEPT: 251 West 19th Street, New York 11, N. Y. « FACTORY: 84 North 9th Street, Brooklyn 11, N. Y.
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Terminals made by
Sealectra Corp.,
New Rochelle, N. Y.

REG. y, 5 pat OFF.

BETTER THINGS FOR BETTER LIVING
... THROUGH CHEMISTRY

Polychemicals

DEPARTMENT

PLASTICS « CHEMICALS

Dielectric properties
remain constant over
wide temperature range

Standoff and feed-thru insulator terminals often fail in
service due to high-temperature breakdown. Cracking
frequently occurs during degreasing operations. And
breakage may occur during manufacture. Today’s
equipment and operating conditions require terminals
that eliminate these failures and provide improved,
lasting performance.

In designing such improved terminals, Sealectro Cor-
poration sought an insulating material that had good
dielectric properties, resistance to high operating tem-
peratures and chemical attack, and the toughness and
resiliency to eliminate breakage and cracking. And it
had to provide for simple, positive installations.

They chose Du Pont “Teflon”* tetrafluoroethylene
resin. “Teflon’” is an excellent insulator. Its dielectric
constant (2.0) and loss factor (0.0005) are unaffected in
temperatures from —80°F. to 400°F. Du Pont “Teflon”
is inert to all chemicals except molten alkali metals and
fluorine. It is tough, durable . . . will not crack or arc.
And the one-piece terminals assure simple, tight, last-
ing installations.

Du Pont “Teflon” serves many uses in electrical
equipment—coaxial spacers, insulation for wire, cables
and motor windings, and other parts where high tem-
peratures, service, diclectric strength and durability are
required. Perhaps it-can help you improve or develop a
product. For full information, write E. I. du Pout de
Nemours & Co. (Inc.), Polychemicals Department,
Room 224T, Du Pont Bldg., Wilmington 98, Dclaware.

*REG. U.s PAT. OFF.
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TO KEEP GUNS STABILIZED
over rough terrain

keepthe gun ~ —
aimed

Over open uwrea a tank pitches and heaves like a rocking

chair .. but regardless of the bumps . .. ditches . .. hills
... the gins Keep pointing at the turget while the tank is
moving. Ford Tnstrinnent Company plaved a vital role in
designing and manutacturing w stabilizer unit for the tank’s

aun fire control system.

You can see why a job with Ford Instrument Company
offers a challenge to young engineers. If you qualify,
there may be o spot for you in automatic control |
development at Ford. Write for brochure about products I

or job opportunities. State your preference.

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

This is typical of the problems that Ford has solved since
1915, For from the vast engincering and production facilities
of the Ford Instrument Compauy, come the mechanicul
hydraulic electro-mechanical magnetic and electronic instru-
nients that bring us our “tomorrow” toduy. Control problems

of both Industry and the Military are Ford specialties.

© FORD INSTRUMENT COMPANY

DIVISION OF THE SPERRY CORPORATION
31-10 Thomson Avenue, Long Island City 1, N. Y.

April, 1953 — ELECTRONICS



A NEW IRVINGTON CLASS “B’" INSULATION...

By bonding a range of thicknesses of Quinterra ashestos to various
thicknesses of Mylar—a tough, strong polyester film with the highest
dielectric strength known—Irvington now brings you a line of Class
“B* insulation that balances cost and properties to mect your necds.
The Mylar gives IRV-O-BESTOS its high tensile, tear and dielectric LEBRRID
strength. The Quinterra makes for ease of gripping—gives added IRVINGTON

for Insulation Leadership
INSULATING VARNISHES
VARNISHED CAMBRIC

VARNISHED PAPER
Tar {1 = o . . ‘nati .
Mylar from .0005” to .007”, a very large number of combinations are VRN SHEG 1A P RO LS

heat stability and added thickness at moderate cost.

Since Quinterra is available in thicknesses from .003” to .015”, and

available—in duplex constructions or in triplex, with either the INSULATING TUBING
Quinterra or the Mylar on the outside. Whether your requirements L C L 0
are for high dielectric strength, or for added thickness at low cost,

IRV-0-BESTOS will fill your needs. {

w0 0 Tu
Lot ! o,
»

Mail the coupon for technical data and samples of this outstanding new Class “B* insulation.
*Johns-Monville Corp. trademark **dy Pont trademark
[emmmmmmmmeemom-sssmmmmeemsscecoosoosossseceoe

Irvington Varnish & Insulator Company e

Send this convenient coupon now
11 Argyle Terrace, Irvington 11, N. J.

reingion

VARNISH & INSULATOR COMPANY
10 Argyle Terrace, Irvington 11, New Jersey

Gentlemen:

Please send me technical data sheet and samples
of your new IRV.O-BESTOS Class “B” insulation.

INAIIC. oo Tide

COMPANY. o

Street

Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Ontario, Canada

ELECTRONICS — April, 1953 Want morc information? Use post card on last page. 59
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B OGART

MANUFACTURING CORPORATION

Producers of Microwave Equipment Since 1942

TRAIN ROTATING JOINT

The itlustrated S-Band Rotary Joint is a waveguide to coaxial to
waveguide structure employing doorknob transitions.

The use of choke terminations for the inner conductor of the coaxial section,
as well as doorknob transitions, ensures satisfactory operation at

high powers without breakdown. This joint is characterized

. by a low VSWR (less than 1.04 over a 2% bandwidth) and freedom from

resonances throughout its rotation of 360°. Similar rotary

joints for elevation and cross-level purposes are

available in various sizes of waveguide.

Inquiries are cordially invited

write to DEPT. R1

CENCAN AV Y manvufacturing corporation

— 315 SIEGEL STREET BROOKLYN 6, NEW YORK

SERVING THE ELECTRONIC INDUSTRY DESIGN ° DEVELOPMENT L] PRODUCTION

60 Want morc information? Use post card on last page. April, 1953 — ELECTRONICS



- Bradley Rectifiers are doing
many different types of johs

HERE IS A PARTIAL CHECKLIST OF HOW THEY ARE
HELPING TO IMPROVE CIRCUIT PERFORMANCE

e
f

"] MAGNETIC AMPLIFIERS [T] VOLTAGE REGULATORS
/ [] MODULATORS [] b. c. vALvEs ,
—_—— e —— —— [] CURRENT LIMITERS [] BIAS SUPPLIES A
i .
; [] INSTRUMENT PROTECTION [T] BATTERY CHARGERS . £
[[] TEMPERATURE COMPENSATORS [} ARC SUPPRESSORS (*

i .
. v
) . i g
G g )
e it 1)

CHECK THIS LIST to see if you might be overlooking a simplified

way to solve a circuit problem or better circuit operation. New

£ developments have widened rectifier application. Bradley engineers
can help you realize these new possibilities for your product.
In either conventional or special applications, Bradley rectifiers
— offer maximum stability and long life under usual or unusual
c 0 P P E R 0 X I D E temperature conditions. Laboratory conditions of manufacture,
M 0 DUL AT 0 R engineer inspection, and our exclusive vacuum process assure top
B quality, prompt delivery and lowest unit cost.
Bradl id . . )
m:):m:fyo:oiz,?i;.;:?eri 3 Write or call us for further information.
low voltage threshhold <
application features low g
noise level, good tem- )
perature characteristics, E
and long-term stability. g
No moving parts to get & | SELENIUM AND COPPER OXIDE RECTIFIERS Ry Acyym PROCESSED for PERFORMANCE AS RATED
out of order as in £
mechanical modulator; .4%‘ SELF-GENERATING PHOTOELECTRIC CELLS
much longer life than _';
vacvum tube. s

The complete selenium rectifier line — from microamperes to thousands of amperes

&

BRADLEY LABORATORIES, INC., 168 Columbus Avenue, New Haven 11, Conn,

ELECTRONICS — April, 1953 Want more information? Use post card on last page. 61



UG-569-/U UG-572/U

UG-571 /U C Series Connecters are a greatly im-
proved mechanical and electrical type
of co-axial connector. They are con-
stant impedance and are designed
for use with 50 ohm, middle size RF
cables.

UG-643/U

The C Series like every co-axial con-
nector made by Kings is the result of
constant research and development.
Engineering ingenuity and precision
manufacture have put “Connectors by
Kings” in the front-line of communica-

UG-564,/U tions equipment for industry and the
armed services.

UG-573/U

°
.
°
]
°
]
]
[}
]
]
]
]
.
°
[
[
]
»

® 0 v 00GBDOOOOGOOEOSEOSOEOLEOEOEOOSIOEEOEOEESE

If you have a connector problem con-
sult Kings. You'll be glad you called
on Kings first.

@}(KI NGS glecﬂamia CO..INC.

30 MARBLEDALE ROAD, TUCKAMOE, N. Y.

UG-565/U UG-567/U

Want more information? Use post card on last page. April, 1953 — ELECTRONICS
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For further information, write to Dept. E

heard the latest...
IN BACKGROUND MUSIC?

An atmosphere to relax and enjoy —or
the stimulation to work, to think, to
play or buy — these are the benefits
of background music. And background
music is now practical anywhere, even
beyond the reach of present wired
services.

With the announcement of the new
AMPEX 450, magnetic tape, musical
wonder of a coming era, has become
the ideal medium for background mu-
sic. Hourly cost drops to a new low;
quality rises to an all-time high. A wide
variety of music for every purpose is
now available on pre-recorded tape
(see your Ampex distributor). Tape
recordings eliminate needle scratch
and their fidelity is permanent. They
last for any conceivable number of
plays.

On the AMPEX 450, up to eight hours
of unrepeated music is available from
one 14-inch reel of tape, and fully
automatic repetition is available. The
troubles and complexities of record
changers are eliminated. And the
AMPEX requires no standby attention
from an operator.

AMTEX background music has a place in your business.

THE NEW AMPEX 450
® 8 hours of uninterrupted music
{rest periods as desired)
* Usable on land, sea or air
* No standby operator required
* Lowest cost per hour /

ELECTRONICS — April, 1953

MAGNETIC RECORDERS

AMPEX ELECTRIC CORPORATION
934 CHARTER STREET + REDWOOD CITY, CALIF.

Want more information? Use post cerd on last page. 63



[ PRODUCTS |

JK STABILIZED H-17 CRYSTAL

CRYSTALS FOR THE CRITICAL

The 'K H-17 Crystal meets rigid airline re-
quirements for compacmness, light weight,
rugged depemdability.. A Military type, it is
hermeti:ally sealed—dust and moisture proof
— plated, quartz plate is shock mounted. One
of many JK Crystals made to serve every need.

% Loo.. WM 100%

“'Pea soup” over the field . . . and stll the gianis cf

am travel come in "on the beam’. When visibil ty &

poor, commercial pilots must rely on radic-sadcr

equipment 1t bring their ship in scfe'y. JX Crystab

plkay an iimporiant role in this evety day drama c&f
"

keeping airlines communications '‘on the beam’ ia

twe air and on the ground.

THE JAMES KNIGHTS COMPANY

SANDWICH ILLINOIS
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Miniature Tube Socket
Eliminates Ambient

Temperature Interference

This new socket, overcomes two im-
portant obstacles to dependable tube
performance—interference from high
and low ambient temperatures, and
erratic output at high frequencies due
to insulation leaks—through the use
of Kel-F trifluorochloroethylene pol-
yiners as the insulation. The preasion
molded insulation resists  buckling,
cracking or chipping due to sudden
rises in temperature. The unique prop-
erties of the plastic allows the imjec-
tion molded part to remain tough but
resilient at temperatures of from below
zero Lo well above 300° F. The high
dieleetrie strength and low dissipation
factor of Kel-F assures consistent,
reproducible output even at high fre-
quencies.

United States Gasket Company of
Camden, N. J.. produces this injeetion
molded tube socket for a major elee-
tronic componenl manufacturer. Des-
jgnating it as the “Chemelee”** series
socket, U8, Gasket is currently pro-
ducing 7- and 9-pin Lypes for a variety

of military and industrial applications.

The resistance of Kel-F to embrittie-
ment under constant vibration, or me-
chanical failure due to physical abuse,
make it particularly suited to military
uses. Its broad range of application
also mcludes installations where high
humidity is  encountered—the zero
water absorption, non-wetting charac-
teristies of Kel-1* allow it to main-
Lain a high level of dielectricity through
climination of surface leakage due to
moistureor fungus films. Additional flex-
ibility in specifyving this tube socket is
possible beecause Kel-F is also resistant
to attack or degradation by chemicals,
oils and most organic solvents.

** Trade mark of the United States Gaskei Co.
Refer to Report E-107

Terminals with KEL-F* Plastic Insulation Feature
10° Megohm Insulation Resistance...and
Minus 94°F. to 390° F. Range!

With true hermetic seal characteristies
these terminals will bear rough produc-
tion handling and still pass a 7 pound
terminal pull test and a 10 inch ounce
torque Lest on the central conductor,
Combine this with the high insulation
resistance, broad temperature utility
and mechanical strength of Kel-F in
the body, and vou have a solder-seal
type terminal that stands out among
all others.

Muanufactured by the International
Resistance Company of Philadelphia.
Pa., this “Type HS-1"" terminal (pic-
tured at right) achieves its high rating
through the use of insulation injection
molded of Kel-F and a special process
developed by this company to obtain
a plastic-to-metal bond of remarkable
strength. Employing highly diclectrie
and inert Kel-F polymers as the insula-
tion in this terminal, International has
overcome limitations associated with
similar type terminals: low corona
breakdown voltage, electrolysis under
high DC voltage, failure under thermal
shock.

The molded Kel-F is inert to acids,
alkalis. woils, vapors and most or-
ganic solvents—thereby extending its
usefulness to many processes and In-
dustries. Cousistent, dependable, per-

I N
h #e e en y

[ormance 15 as-
sured m humid in-
stallations — msu-
lation molded of
Kel-F has  2ero
water absorption,
sheds water, pre-
cludes formation
of fungns.
International Resistance Company
molds and extrudes Kel-F polymer in
many forms to serve many phases of
the eleetrical and eleetronie industry.
The main illustration includes several
of the current applications, as well as
others in lhe testing stage, among
them press-fit insulated terminals . ..
resistors with bodies molded of
Kel-F .. _similar items in which the
Kel-F is loaded with mica and silica
Cminiature insulated feed-through
terminals . . . injection molded multiple
header for hermetic seal use. .. selenium
rectifier employing parts of Kel-F.
Work is also continuing on develop-
ment of unusual types of eleetrical
materials which take advantage of
the unique eleetrical and physical
properties of Kel-¥ alone, or in com-
bination with other materials.

Refer 10 Report E-104
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“Spaghetti’’, Flexible in Sub-sub-zero Temp.,
Protects Against Oils, Chemicals and Moisture!

This smooth extruded “spaghetti”
sleeving for aireraft wiring made of
Kel-F' polvmer, is in a class by itself.
Not only does it have a high dielectric
strength of from 2500 to 5000 volts per
mil, and excellent are resistance, hut it
will stay pliable and resist cracking and
sphitting even after prolonged use at
temiperatures from minus 90° to 300° F.
The unique physical and chemical
properties of this fluoro-chloro-carhon
plastic permits the lightweight but
tough sleeving to remain unaffected
under constant exposure to chemicals.
oils, or aireraft fuels. Having a zero
water absorption rating, it will shed
water and prevent accumulations of
troublesome fungus.

New Technical Bulletin
on Properties Issued... |

Kel-F Technical Bulletin #1-12-49,
has just been revised and reissued
as #1-3-53. The new edition of the
bulletin contains expanded dati on
physical propertiesincluding a table
of Chemical Resistance tomore than
| 100 specific chemical substances. ..
two new tables on Permeability
[ ... also new data on Light Trans-
mission in both the visible and
ultra-violet spectrums.
If you have not received your
copy, just drop a card or note to
Technical Service.

X F e M. W

Significant advantages are gained in
using this sleeving to protect aireraft
wiring. The high heat resistance of
Kel-F and its non-flammability make it
particularly valuable in enclosed or
tight installations—also lighter sleev-

g can be used while still maintaining”

superior protection. The overall result
is a significant reduction in the weight
and bulk of an assembly.

Preliminary mvestigations also show
that sleeving, made from unplasticized
grades of Kel-F polymers withstands
nuclear radiations without significant
cffects on its electrical or mechanical
properties.

Resistotlex Corporation of Belleville,
N.J., manufactures several grades of
“spaghetti” and rigid sleeving, made
from Kel-F polvmers, under the name
Fluoroflex “C”**. Flexible spaghetti,
ranging in size from #22 wire up to 33”
I.D. is extruded in continuous lengths
from Kel-F polymer. Larger sizes, up
to 114" 1.D., are available in 12’
lengths.

The activities of this company in
applying Kel-F to corrosion, tempera-
ture and eleetrical problems are wide-
spread. It has developed extruded
(reinforced steel braid) aireraft hose
for handling corrosive oxidants, sheets
for gaskets and pump diaphragms, pre-
cision machined fittings and instrument
parts of Kel-F to close tolerances.

** Trade mark of Resistoflex Corporation

Refer to Report E-1035

ny’s trifluorochloroethylene polymers

in fabrication of materials and parts made

of Kel-F . .. each month this column will
spotlight several of these companies with |
their principal services and products.

American Phenolic Corporation |
Chicago, Il

Kel-F Coated Wire, Cable,
Injection Molding

I g . -
| Leading molders and extruders specialize

| Crane Equipment & Supply
Company, Inc.
Waterbury, Conn.
Kel-F Dispersion Coatings

Flek Corporation
| Los Angeles, Cal.

| Injection, Compression and
Extrusion Molding
I Electronic Seoling of Film
Dispersion Coating
f

Insulating Fabricators of
New England, inc.
| Watertown, Mass.

Fabrication of Parts From Sheet, Rod,
Tubing

Mochining, Engraving, Stamping,
Punching, Polishing of Parts

Linear, Incorporated
Philadelphia, Pa.
Compression Molding
"O" Rings, "U" and "V Packings, |
Goskets, etc. 1
The Polymer Corporation
of Pennsylvania
Reading, Pa.

Extruded Tape, Strip
Molded Rods, Beading
Extruded Rods

S —_—

For complete information regarding any item
mentioned in DESIGN AND PRODUCTION NEWS,
ask for detailed APPLICATION REPORTS, write

CHEMICAL
MANFACTURING
DIVISION

M. W. KELLOGG




® Zero Maintenance

® No warm-up time

® Absolute reliability
® Fast response

® Miniaturized and
Hermetically Sealed.

{llustrated at the left is the 434-B Servo
Amplifier, designed to drive the MKI4, MK7
and MK8 BuOrd Servo Motors from synchro data.
No power supply or stabilization tachometers are
required. There are only six connections to the
unit: 2 inputs, 2 outpuis, and 2 for 117 volts,
400 eps.

ANSISTOR - MAGNETIC

SERVO AMPLIFIERS

With the transitor as a preamplifier, there results a combin-
ation with the power output capacity of the magnetic
amplifier and the sensitivity and speed of response of the
transistor. Hermetic sealing is feasible because of the
practically unlimited life and the low internal temperature
rise. This radically new amplifier, developed and manufac-
tured by the Industrial Control Company, will revolutionize
the application of automatic control systems and servo-

The Enginecring Stafl of the
Industrial Control Company
is continually engaged in mechanisms in . . .
long range development, de-
signed to bring lo our cus-
tomers a variely of new
techniques and equipments

in this field.

® [ndustrial Controls
Military Equipment

Atomic Energy Installations.

,  INDUSTRIAL CONTROL COMPANY

Wyandanch Long Island, New York

PHONE: MIDLAND 3-7548

ELECTRONICS — AP’”: 1953 Want more information? Use post card on last page. 65



TRANSISTOR AMPLIFIER
equipped with Bradleyunit Fixed Resistors

in LUCITE

Bradleyunit Fixed Resistors—V2, 1, and 2 watt units

CERAMIC CAPACITORS
from 0.00047 to 0.01 mf

After long research
Allen-Bradley has de-
veloped a high qual-
ity line of ceramic
capacitors. Every step,
from making the
ceramic discs to the
final impregnation
! and testing of the fin-

ished capacitor, is

done in the Allen-
| Bradiey plant.

A-B capacitors are
approved by the larg-
est manufacturers and
research laboratories.
Samples for testing
furnished on request.

66

Courtesy of Bell Telephone Laboratories, Inc.

BUILD SUPERIOR PERFORMANCE

INTO YOUR ELECTRONIC EQUIPMENT
WITH ALLEN-BRADLEY QUALITY COMPONENTS

If you want to be sure of getting
consistently fine and dependable per-
formance from your electronic circuits
over a long period of time, just follow
the example of leading laboratories...
and use Allen-Bradlzy solid molded
resistors.

Bradleyunit resistors have perma-
nent characteristics, because they are
rated to operate continuously at 70C
ambient temperature . . . not 40C.

Bradleyunits withstand extremes of
temperature, pressure, and humidity
without deterioration. They are solid-
molded with high mechanical strength.

The A-B honeycomb carton prevents
tangling of leads and saves time in
production, Leads are differentially
tempered to prevent sharp bends near
the resistor body.

Let us send you an A-B resistor chart.

Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis.

ab

ALLE@I -BRADLEY

RESISTORS & CAPACITORS
%>/uunuw\

Sold exclusively to monufacturers

Want more information? Use post card on last page.

of radio and electronic equipment

April, 1953 — ELECTRONICS



3 Waldes Truarc Rings Replace 19 Paris |
...Save $6.75 Per Unit...Cut Weight by Nearly 16%

OLD WAY 2 Threaded nuts locked bearings in
place. 8 screws and washers positioned bearing and
shaft assemblies. This fastening method required expen-
sive tapping and threading. Assembly was slow and
costly.

Airborne Accessories Corporation, Hillside, New
Jersey, uses Waldes Truarc Retaining Rings to take
all thrust load from right angle bevel gears in their
ANGlgear*. Truarc Rings make ANGLgear* more
compact—save approximately % ' at each end of
housing. By providing a choice of 3 mounting
possibilities — instead of 1 — Truarc Rings make
ANGLlgear* adaptable to many different assem-
blies. New design increases load capacity . . . elim-
inates machining of thread:s.

Redesign with Truarc Rings and you, too, will

® Trade Mork of Airborne Accessories Corp.

TRUARC WAY Two Truarc inverted rings (Series
5008) provide uniform shoulder to lock bearings in
place, position bearing and shaft assemblies. Addi-
tional Truarc Ring (Series 5100) locates ball bearing
...eliminates 1 sleeve type spacer.

cut costs. Wherever you use machined shoulders,
bolts, snap rings, cotter pins, there’s a Waldes
Truarc Retaining Ring designed to do a better job
of holding parts together.

Woaldes Truarc Rings are precision-engineered
.. . quick and easy fo assemble and disassemble.
Always circular to give a never-failing grip. They
can be used over and over again.

Find out what Truarc Rings can do for you. Send
your blueprints to Waldes Truarc engineers for
individual attention, without obligation.

e, ZTm e -

SEND FOR NEW CATALOG ’ Waldes Kohinoor, Inc., 47-16 Austel Place, L I. C. 1, N. Y. :

Please send me the new Waldes Truarc Retaining Ring |

WALDES catalog. £-0a5 |

/| (Please print) |

’ - : NOME oo l

__LY) [ T eeopsimammamass ittt e s e et s e l
— 10 L~ l

REG.U.§. PAT.OFF. I COMPANY i i o et I

| I

RETAININGRINGS | Business Address.. ... |

WALDES KOHINOOR, INC.,, LONG ISLAND CITY 1, NEW YORK | i

WALDES YTRUARC RETA/NING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING City i LoOne o State '
U.S. PATENTS: 2,382,947, 2.382.948. 2.416.852 2.42D.921; 2.428.341; 2 439, 785; 2,441 846; 2. 455,165 I

2.483.380: 2,483,383 2,487.802: 2.487 B03: 2.49%.306: 2.509.08% AND OTHER PATENTS PENOING. I_ ______ —_-———_—.—.—————-‘
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02 INDIANA

ALNICO « cunire

Permanent magnets last forever . . . a reliable

;,/,,'_;) source of permanent potential energy. Indiana
» ¥ s Permanent Magnets supply a constant, uniform
/V/;) magnetic field, indefinitely. A
Py -~ {
.‘e[":\:i*;“? y Research Leadership — Constant research at Pars
e INDIANA has produced new and better perma- 24 A'V‘fg,‘_
nent magnets. In countless different products, this N oo\

-

versalile “packaged energy” improves performance, permils new uses or —
applications, saves space and money. INDIANA engincers, backed by
years of experience gained in the development of over 30,000 magnct
applications, are exceptionally well qualified to help you. They will
properly design the magnet and select the best permanent magnet mate-
rial for your product.

Quality in Mass-produced Magnets—
Look to INDIANA for quality permanent
magnets—{or unsurpassed skill in manufac-
ture—f{or cost-cutting engineering aid. Rigid
supervision in every step of production is
your guarantce of magnels with precise elec-
trical characteristics and exact physical
dimensions,

To meet your mass production needs, INDI-
ANA gives you the advanlages of the largest
facilities in the world for the manufacture of
permanent magnets and complete permanent
magnet subassemblies. Futhermore, INDIANA
makes no end products, has no subsidiaries;
therefore, you ecan discuss your confidéntial
prolilems freely with us. Take advantage of this
wealth of extensive experience; “know-how”;
top engineering; and prompt, reliable delivery
of magnels on a regular production schedule. To help vou in your design
and production problems, consult The Indiana Steel Products Company,
today,

PES

o ALLSHA
. . er
L MATF-R‘ALS 's largest exclusive ‘]);\(3:\1\00%
Al N world's CAST: Alnico, Indatloys

t nu\gé‘{,:;;é\m\): Alnico, 0L DAY,

o Cuni fe,
3 . co,
Cunico: “OGOTILE .’(‘,8‘»}"3:, Tungsten-

The Indiana Steel Products Co.

APPUCA“oNS o Loud-

FOR ALl etrons o VALPARAISO
) Rada Magn€t! 70 fpstrume
' (gl ones: N e Meters nelos INDIANA
!' T . \)\\O“Ogrm‘hscyeneru\ors o Mag
gpeakel bo\s o Motor® ® Selectors:
M W
MANUFACTURER

SALES OFFICES FROM COAST TO COAST—BOSTON + CHICAGO +« CLEVELAND



PERMANENT MAGNETS

CUNICO ¢ CHROME, COBALT and TUNGSTEN STEEL

Write for This Permanent Mognet Design Hanabook
Crmyplete, authoritative reference manual on theory of magnetism, per-
manent magnet design orinciples, energy curves, formulae, design steps,
and constructive data Write for Manual No. 4 - A4, today.

OF PERMANENT MAGNETS

NEW YORK » PHILADELPHIA + ROCHESTER * LOS ANGELES



Top and Sub-
mount Octal
Sockets, G. P. or
Mica Phenolic,
151" or 1"
mounting centers.

™ Molded
Tube Sockets

for High Production
—— v
Appllcuilons

“J Lock”™ Type
Miniature and
Noval Socket and
Shield Base Com-
bination, G. P,
Mica Phenolic or
Ceramic Insula-
tors,

Top and Sub-
Mount Miniatuyre
and Noval Sock-
ets, G. P., Mica
Phenolic, Ceramic
Insulators,

“Snap-in” Type
Miniature and
Noval Sockets and
" Shield Base Com-
\ bination, G. P. or
Direct Mica Phenolic.
omund /

chos‘ is

Miniature
**Crimp-in"" Sock-
ets, G. P, Pheno-
lic, with and with-
out center shield.

® Lominated wafer tube sockets
® Military tube and crystal sockets

Other METHODE PRODUCTS include: s Panel Connectors

® Printed circuit sockets
® Tube shields

METHODE Manufacturing Corp.

2021 West Churchill Street = Chicago 47, lHinois

SubminiatureTube
Sockets, 4,5, 6,7
and 8 pin sizes,
Mica Phenolic,

Geared to produce Plastic and Metal Electronic Components We invite your inquiries

70 Want more information? Usc post card on last page. April, 1953 — ELECTRONICS
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"~ PYRAMID

subminiature
“GLASSEAL”
CAPACITORS

For the most demanding applications,

where top-quality and minimum-size
considerations are the most vital fac- |
tors, Pyramid "Glasseal” capacitors
are the popular choice.

Power Factor vs. Temperature Curve

This attractive new catalog PG3, incorporating
complete engineering data, styles, sizes, and
capacitance and voltage ranges iz now available.

POWER FACTOR « PER CENT

% Capacitance Change vs. Temperature

These graphs show typical performance characteristics
of the Pyramid “Glasseal X type, which is designed
for 125°C. operation. Full information on all “Glasseal”
capacitors is provided in new catalog PG-3.

.0 van

Eiog Visit Booth 2- 310 I.R.E. Convention

Fer your free copy, please address letterhead request to Department T1

PYRMAMID ELECTRIC COMPANY

144% HUDSON BOULEVARD ) NORTH BERGEN, N. J.

IVE-Yaara'




@ AUDI

New! Completely redesigned!
Highest quality throughout
Lighter weight, smaller size

New wider frequency range
Time-tested RC circuits

No zero set. High stability
Constant output, low distortion -

COMPACT, EASY TO USE BASIC INSTRUMENTS
FOR LABORATORY OR PRODUCTION TESTS

Hewierr-Packard RC oscillators have long been basic tools
for making electrical and electronic measurements of pre-
cise accuracy. Now these world-famous test instruments
are redesigned to give you the most compact, dependable,
accurate and easy-to-use commercial oscillators available.

New convenience for laboratory,

New -hp- 200 series oscillators have highest stability and

field or prod uction measurements precisely accurate, casily resettable tuning circuits. Low
= . - impedance operating levels together with superior in-
in SUb-OUdIO, OUdIO, telephony, sulation guarantee peak performance throughout years
! . of trouble-free service. New models have wider f4re-
carrier current, super-sonic, tele- quency range. Operation is simplified—just three front
. . . panel controls. Size is different, too—the instrume:nts are
metering and rf OppllCOflonS- more compact, lighterin weight and enclosed in ari easy-to-

handle aluminum case with carrying strap. Miniraumbench
space is required. (Rack mounting available ©n request.)

Complete Coverage! HEWI.ETT-PA 1

72 Want more information? Use post card on last page. April, ;1953 — ELECTRONICS




~The total coverage of just two of the new - ,p oscilla-
tors is materially greater than that offered by four previ-
ous -hp- instruments. For example, new Model 200AB,
for general audio tests, offers a wider frequency range of
20 cps to 40 kc and a full watt output. New -5p- 200CD,
for wide-range measurements at lower power, provides
constant voltage output from 5 cps to 600 kc.

In addition to these new instruments, -hp- continues to
offer Model 200H for carrier current work up to 600 kc,2nd
Model 202D for low frequency and vibration studies down
to 2 cps. These instruments retain their time-tested design.

Components, insulation and other electrical and mechan-
ical features are of the highest possible quality. The in-
struments are carefully adjusted and calibrated to meet
exact frequency and performance specifications. An out-
put amplifier provides complete isolation of the load, and
changes in the output load cannot change the perform-
ance of the oscillator. Frequency stability is better than
+2% including warmup, and hum voltage is less than
0.1% of rated output.

-hp- 202A
Low Frequency
Function Generator

This instrument is a
compact, convenient
and versatile source
of transient-free test )
voltages between 1,000 and 0.01 cps. It provides virtually
distortion-free signals for vibration studies, servo applica-
tion, medical and geophysical work and other subsonic
and audio problems. The equipment generates 3 wave
forms—sine, square and triangular. Output is 30 volts
cak-to-peak for all wave forms. The output system is
fully floating with resépect to ground and may be used
balanced or single-ended. The instrument will deliver
10 volts RMS to a 2,500 ohm load; internal impedance,
however, is only 40 ohms. There are no coupling capa-
citors in the output system, and a high degree of dc
balance is achieved by a special circuit. Price, $450.

BRIEF SPECIFICATIONS —200 SERIES OSCILLATORS

ELECTRONICS — April, 1953

-hp- FREQUENCY FREQUENCY POWER LOAD RTION POWER PRINCIPAL PRICE
MODEL RANGE BANDS RESPONSE ouTPUT IMPEDANCE DISTORTIO CONSUMPTION APPLICATIONS
20 cps to 4 1 db 1 wott or 600 3 60 Audio
20026 40 ke ranges Ref 1 ko 24 5v ohms 1% wotts Tests $120.00
160 — 6 h
o ofees 5 1db S L 75 Audic, Ulira- o
600 ke ranges Ref. 1 ke 20 volts open circuit® M watts sonic, tests
60 10 1%, 100- Carrier
s 4 1db’ e 100 100,000 cps s Current &
2008 © decades Ref. 1 ke or ohms 3%, 60- watts Telephone $350700
600 ke Ty 600,000 cps Tests
1
2020 2P 5 “ 1 db L 1,000 . 80 Low Frequency w2
70 ke ranges Ref. 1 ke 10 v ohms ° watts Measurement
Interpolation
6 1db 100
2001 o g Ref o RS0 s s Frez::ncy $225.00
6 ke ranges 400 cps 10v ohms -6,000 cps watts Mo
{"Internol impedance 600 ohms.) Data subject to change without notice. Prices f.0.b. foctory.
., Field Engineers in Principal Cities

2523A PAGE MILL ROAD

PALO ALTO,

CALIFORNIA

@ INSTRUMENTS - Complete Coverage!

Want more information? Use post card on last page
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Westem Flectric installer in an aircraft plant connecting telephone equipment with a G-E so]deung iron.

Western Electric Uses G-E Soldering Irons
to Speed Vital Telephone Installations

For efficient soldering of millions of connections during the
installation of telephone equipment, Wesiern Electric uses G-E
industrial soldering irons. Repeat orders testify to this com-
pany’s satisfaction with G-E irons.

No matter what your soldering operation—intermitient or
high-speed repetitive work—General Electric has the iron to
meet your particular requirements. You’ll find that G-E irons,
cquipped with the famous long-life Calrod* heating element,
give you lower maintenance costs. You can choose durable,
interchangeable calorized copper lips or, for even longer mainte-
nance-free tip life, sturdy Ironclad copper tips. Ratings range
from 25 to 1250 waits, tip sizes from lg-inch to two inches.

Give G-E industrial soldering irons a chance 1o prove their
lower over-all costs to you. Buy a few through your nearest G-I
Sales Office or Apparaius Distributor, and keep cost comparison
records on their performance. You will see for yoursell thal
these irons will save you money. General Electric Company,
Schenectady 5. N. Y. *Reg. Trade-mark of General Electric Compony

?@a car /&zz/ /om co;/z/}éﬂce 7
GENERAL @B ELECTRIC

You can often replace heavy irons with this 120-volt,
€0-watt lightweight iron for commuuications soldering.

74 Want more information? Use post card on last page. April, 1953 — ELECTRONICS
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VOLJME PRODUCT'ON is available for
your extruded ceramics at AMERICAN
LAVA CCRPORATION. Several batteries of presses from
10-ton to 100-ton capacity assure the right press for the job.
Ceramics of uniform cross section up to 8% " diameter can
be extruded, sawed and machined to intriccte shapes.
These pictures show part of our extrusion equipment and
typicel AlSiMag ceramics made from extruded material.
Send us your klue prints or sample: let us show you what
we can do for ycu.

S 0ET Y EAR OF CERAMIC LEADERSHIP

AMERICAN LAVA CORPORATION

el .« CHATTANOOGA 5, TENNESSEE

cLEVEU*ND'

OFFICES: METROPOLITAN AREA: 671 Brood S1., Mewark, N. 1., Mitchell 2.8159 « SYRACUSE, N. Y.
PHILADELPH!IA, 1649 N. Brood St., Stevenson 4.2823 » CLEVELAND, 5012 Euclid Ave ., Express 1-6685
CHICAGO, 228 N. LcSalle St., Central 6-1721 + ST LOUIS, 1123 Washington Ave., Gorfield 4957
SOUTHWEST: John A. Green Co., 6815 Oriole Dr., Dollos 2, Dixon $918 + NEW ENGLAND, 1374
Mass. Ave., Cambridge, Moss.. Kirkland 7-4498 « LOS ANGELES, 5603 N. Huntington D-., Copital 1-9114

WWW._americanradiohistorv.com
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PROBLEM:

Obtain higher electrical conductivity without increasing
the cross-sectional area of spring blades

SOLUTION:

General Plate provided the solution with BRONCO . ..
a composite metal

PHOSPHOR
BRONZE

COPPER

PHOSPHOR
BRONZE

- a time switch was recently required by a
manufacturer of demand meters. Operating requisites were
high conductivity, excellent spring properties and small
cross-sectional area.

General Plate provided the solution with BRONCO, phos-
phor bronze double-clad on copper. The phosphor bronze
makes an excellent spring member; the copper gives increased
conductivity. BRONCO 25/50/25 provides an electrical con-
ductivity of 55% compared with solid copper.

BRONCO permits miniaturization. It permits you to
make smaller units because you can reduce spring size with-
out sacrificing conductivity.

No matter what your problem, it will pay you to consult
with General Plate. Their vast experience in bonding any
combination of malleable metals can overcome your prob-
lems . . . often reduce costs.

General Plate products include . . . precious metals clad
to base metals, base metals clad to base metals, thin-gauge
rolling, composite contacts, buttons and rivets, Truflex® ther-
mostat metals, Alcuplate®, platinum fabrication and refining,
#720 manganese age-hardenable alloy. Write for complete
information and Catalog PR700 today.

Want more information? Use post card on last pags.

Increased conductivity of spring blades in

S

You can profit by using
General Plate Composite Metals!

0 Mt

METALS & CONTROLS COGRPORATION
GENERAL PLATE DIVISION

34 FOREST STREET, ATTLEBCRC, MASS.

April, 1953 — ELECTRONICS
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THEY cUT
THEIR OWN THREADS!

~
SHAKEPROOF°THREAD-CUTTING SCREWS
Qave time ... Gave toole ... Jive youa tighter,stronger fastening!

The shank slot does it! % Type 1 is designed for the

hardzr metals. ‘Q@ Type 23 with a wider slot works well in die

casTings. (K% Type 25 with a spaced thread is ideal for plastics.
/

Frstericre ' Q%ea(/(/ua/l/em

DIVISION OF ILLINOIS TOOL WORKS
St. Charles Road, Elgin, lllinois ¢ Offices in principal cities
In Canada: Canada lllinois Tools Limited, Toronto, Ontario

America's Great Resources Plus A Free Economy Made This Business Possible!

.. contains SHAKEPROOF Thread-Cutting Screws/
in a variety of sizes and head styles. Try them on o,
your product now . . . ask for Kit No. 22 for metals
or Kit No. 10 for die castings or plastics.

£, TESTING SAMPLE KIT »
s/k £y
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counf on

veryone Can

REPORTER AT LARGE ... that’s your imagination do with these few
what you might call this new Veeder- facts? For the fuli facts, write:

Root Reset Magnetic Counter . .. adapt-

able to remote counting from mthrnes e I

or processes to central boards or instru- HARTFORD 2, CONNECTICUT

ment-clusters, wherever you want to Chicogo 6, IIL.
put them. NOW ... what can

VEEDER-ROOT INCORPORATED

« New York 19, N. Y. « Greenville, S. C.
Montreal 2, Canada + Dundee, Scotland
Offices and Agents in Principal Cities

“ﬁmfsﬂzﬁyz@%zg ambnth
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FINE
RHEOSTATS
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Announcing 3 new sizes
now in production

We have added to our new H-30 rheostat, an-
nounced a few months ago—the new H-75, H-100
and H-150 models. These higher wattage rheo-
stats incorporate all the new improved features
that have made the H-50 so successful.

® Unequalled perfection in brush con- 150 watts
trol, which automatically adjusts ten-
sion to complete, continuous contact.

DTN

® Positive, smoothly-controlled spring
action which eliminates all strains
tending to bind shaft in the hushing.

A
A

® Greater flexibility—no risk of back-
lash.

All models are of course completely bonded with our .
new high-temperature-enamel ; — thermo-shock-proof; fb
more resistant to heat; increased safety factor; higher

terminal strength. H-100

100 waitls

And all are designed to comply with current standards of:
(a) Military Specifications JAN-R-22.
(b) Underwriters’ Laboratories.
(¢) RT.M.A.
(d) N.EM.A.

Send today for our new bulletin, containing additional
information.

H-95

75 waits
HARDWICK.HINDLE. INC.
Rheostats and Resistors
Subsidiary of

THE NATIONAL LOCK WASHER COMPANY _

Established 1836 Newark 5, N. J., U. S. A, @ d
L [' .
The mark of quality for more than a quarter of a century “ - 5 0
S0 waitte
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New line of G-E voltage stabilizers features flexibility

Now, to help you iron out voltage ups and
downs, General Electric offers a new line of
standard automatic voltage stabilizers that
offers greater design flexibility at no extra
cost. These compact, lightweight units can
be a key feature in your design of sensitive
electronic equipment where precision per-
formance depends on accurate voltage
stabilization.

Output ratings of 1000, 2000, 3000 and
5000 volt-amperes are available, with 115
and 230 volts on both input and output, to
give you a wide variety of operating com-
binations. Fluctuations between 95 and
130, or 190 and 260 volts are corrected to a
stable 115 or 230 volts within =1 per cent
~—in less than two cycles. Single-core con-
struction completely isolates input circuit
from output circuit. For more information

G-E STABILIZER LINE has output ratings from 15- to 5000-va. see Bulletin GEA-5754,

Miniature selenium rectifiers resist severe operating conditions

Two types of totally enclosed casings are
available: Textolite* tubes for normal oper-
ating conditions; hermetically sealed, metal-
clad casings to meet severe government
specifications.

These small-size selenium cell assemblies
have long life, high reverse resistance, good
regulation and low theat rise. Their am.
bient temperature range is broad— from
—55C to +4100C. Lead mounting is
standard, but they may also be bracket.
mounted.

This new G-E line of rectifiers may be
used for blocking, electronic computer,
signal, magnetic amplifier, communication
or control circuits; for operating small
relays, solenoids, precipitators. Cell sizes
range from 3/32 in. to 15/32 in. diameter,
d-c current ratings 0.050 milliamperes to
25 milliamperes. For further information,
write for Bulletin GEA-5935.

*Reg. Trade-mark of General Electric Co.

.
—
e et S—
r._./"’"—‘ o, " =T

FOR COMPACTNESS, washers between cells have been eliminated

2&{4 cere /&zzf /om co%/aéﬁcc 272 .

GENERAL
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TIMELY HIGHLIGHTS
ON G-E COMPONENTS

Switchettes are versatile, have | =

i high current rating f

A wide range of design problems can
be solved by G-E general-purpose
switchettes. They are corrosion-proof,
vibration-resistant, small, lightweight.
Efficient at sea level or at 50,000 feet,
in ambient temperatures from 200F
to —70F. Ratings up to 230 volts,
25 amp. a-c; 250 volts, 25 amp. d-c.
See Bulletin GEC-796.

Inductrols—for automatic or

manual voltage regulation

Compact design of G-E inductrols
lets you fit them into any location.
They offer micrometer-fine control,
autotransformer efficiency. Hand-
operated and automatically operated
models are available for indoor serv-
ice 600 v and below on circuits 3 to
520 kva. Bulletin GEC-795 covers
single-phase inductrols; GEA-5824,
3-phase models.

COMPLETE LINE includes 11 sizes

G-E cast-permafil* transformers
designed to meet MIL-T-27 specs

The small, light design of General Electric’s new
line of cast-permafil transformers makes possible
greater flexibility in many electronic designs.
Sealing these solventless-resin-type transformers
for life has eliminated the need for metal enclo-
sures and fungus-proof coatings. Construction is
simple—terminals are anchored directly in the

New iron weighs only 82 oz.

The new 120-v, 60-w G-E lightweight
iron is designed for high-speed, pro-
duction-line soldering on electronic,
instrument, and communications
equipment. Thin, 5/16-inch diameter
shank gets the l4-inch tip into places
a regular iron can’t reach. Balanced
design allcws the soldering of more
joints per minute. Long-lasting Iron-
clad tip nceds no filing or dressing.

tough, solid, shatter-resistant permafil mixture
to cut size and weight by 20 per cent. Machined
and punched parts have been kept at a minimum
for lower cost.

Cast-permafil transformers have an expected
life of 1000 hours or more at 130 C ultimate. The
complete line of 11 sizes is available in various
terminal arrangements, and is designed to meet
MIL-T-27 (Grade 1) performance requirements.
For more information, write General Electric Co.,

See Bulletin GED-1583. Sect. 667-25, Schenectady 5, N. Y.

e e s l
! |

| General Electric Company, Section A667-25 AT

> (A
EQUIPMENT FOR | Schenectady 5, New York 777 TTTT {
ELECTRONICS MANUFACTURERS | Please send me the following bulletins: 77777 ‘57575 1953 v‘\-‘;
: I 4/ for reference \15;_\ YEARS OF E1ECTRICAI LLI" !
| X for immediate project An . PROGRESS /L [
Fractional-hp motor prel S L5
ion - O
Components - P s fDevelopme'n' | O cEea-5824 Three-phase Inductrols AAALL |
T TER TR.:::;ers and PTod"'"m" I [0 GEA-5935 Miniature Rectifiers - |
r struments i »
D:n:r:'o': . v indicaring lights Equipment | [0 GEC-795 Single-phase Inductrols i
Copoacitor Control switches Soldering irons | Bl EHCHAT Siichetes AR I
s i Generators ) ) [] GEA-5754 Voltage Stabilizers "
: . Resistance-welding | [0 GED-1583 Soldering iron 1
Pulse-forring networks  Selsyns control ‘

Deloy lines Reloys Current-limited high- I
Reactors Amplidynes pctential tester | Name. e — l
Thyrite® Amplistats Insulation testers l [
Motaor-getetator sets Terminai boards v o5 et I Gompa |
Inductrols Push buttons CIETLIRHLIG REIMTAE pany === -~ l
Resistors | Photovoltaic cells Photoelectric recorders ‘ [
Voltoge stabilizers Glass bushings Demagnetizers | Ci'y_ State l
*Reg. Trode-mark of General Electric Co. I [l
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ONLY THE LFE 401 OSCILLOSCOPE

Offers all these

Important Features |-~

HIGH SENSITIVITY AND WIDE FREQUENCY
RESPONSE OF Y-AXIS AMPLIFIER

The vertical amplifier of the 401 has been
designed to provide uniform response and

high sensitivity from D-C. The
accompanying amplifier response
curve shows the output down 3 db.
at 10 Mc. and 12 db. at 20 Mc. Align-
ment of the amplifier is for best
transient response, resulting in no
overshoot for pulses of short dura-
tion and fast rise time. Coupled with
this wide band characteristic is a
high deflection sensitivity of 15
Myv./em. peak to peak at both D-C
and A-C.

75 Mv., 0.2sec width, Lusec sweep full scate

TRIGGER GENERATOR with variable repetition rate
from 500 to 5000 cps.

POSITIVE & NEGATIVE UNDELAYED TRIGGERS and a
POSITIVE DELAYED TRIGGER are externally available.

LINEARITY OF VERTICAL

DEFLECTION The vertical amplifier
provides up to 2.5 inches positive or
negative uni-polar deflection without
serious compression; at 3 inches, the
compression is approximately 15%.
The accompanying photographs il-
lustrate transient response and line-
arity of deflection.

SWEEP DELAY The accurately
calibrated delay of the 401 provides
means for measuring pulse widths,
time intervals between pulses, accu-
rately calibrating sweeps and other
useful applications wherein accurate
time measurements are required.

The absolute value of delay is accu-
rate to within 19, of the full scale
calibration.The incremental accuracy
is good to within 0.1, of full scale
calibration.

Additional Features:

An INPUT TERMINATION SWITCH for terminat.
ing transmission lines at the oscilloscope.

A FOLDING STAND for convenient viewing.

FUNCTIONALLY COLORED KNOBS for easier
location of controls.

yans: T .....
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O T 1 T
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SPECIFICATIONS

Y-Axis_
Deflection Sens.—15 Mv./cm, p-p
Frequency Response —DC to 10 Mc¢
Transient Response — Rise Time
(10%,-90%) 0.035 u sec
Signal Delay—0.25 u sec
Input line terminations — 52, 72 or
93 ohms, or no termination
Input Imp.— Direct —1 megohm,
30 uuf
Probe—10 megohms,
OQunpf

X-Axis
Sweep Range —0.01 sec/cm to 0.1
u sec/cm
Delay Sweep Range —5-5000 u sec
in three adjustable ranges.
Triggers — Internal or External,
+ and —, trigger generator,
or 60 cycles, undelayed or
delayed triggers maybe used.
Built-in trigger generator with repe-
tition rate from 500-5000 cps.

General

Low Capacity probe
Functionally colored control knobs

Folding stand for better viewing

Adjustable scale lighting

Facilities for mounting cameras

PRICE: $895.00

Designed and built for electronic engineers, the 401,
with its high gain and wide band characteristics, and
its versatility, satisfies the ever-increasing require-
ments of the rapidly growing electronics industry for
the ideal medium priced oscilloscope.

Write for Comp!ete Information

-

I.ABORA'I'ORY for ELEC‘I‘RONICS, INC.

75 PITTS STREET o

BOSTON 14, MASS.

PRECISION ELECTRONIC EQUIPMENT o OSCILLOSCOPES o MAGNETOMETERS o COMPUTERS o MICROWAVE OSCILLATORS o MERCURY DELAY LINES

82
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PRESTO introduces a precision-engineered tape recorder
with a radical new type of construction!

Featuring a self-contained capstan drive unit, the PRESTO
RC-11 provides durability, flexibility and rapid maintenance
heretofore unheard of in tape equipment. Motor, fly wheel,
capstan shaft, pressure pulley and solenoid are all pre-mounted on
a cast aluminum sub-assembly . . . a complete working unit

quickly removable for service or replacement.

A heavy, ribbed, cast aluminum panel designed for rack or case mounting supports all

The ‘‘unitized’’

construction aof the
Presto RC-11

... allows a complete flexi-
bility in the manufacture
of various types of instru-

ments. By the simple recr-
rangement of components
the RC-11 becomes a high
fidelity recorder, a dual

track. bi-directional record-

er or reproducer or a long-
playing reproducer with
auvtomatic tape reversal.

Canadian Division:

WORLD'S LARGEST MANUFACTURER OF PRE

www. americanradiohi

other components. Overall durable construction gives additional reinforcement

and protection during shipping and adds years to the life of the machine.

In terms of performance and operational ease, the RC-11 also steps

out front. This new recorder, with complete push button operation,
automatic microswitch in case of tape breakage and a reel capacity of
10'% inches, is an engineer’s delight.

The combination of advanced design and engineering in the RC-11
puts ordinary tape recorders in the shade . . . makes this instrument
an investment, not an expenditure. Ask your PRESTO distributor for full

information on this important development in tape recorder
design . . . the all new RC-11.

)
I RECORDING CORPORATION

PARAMUS, NEW JERSEY

25 Warren Street, New York 7, N. Y.

Export Division:
Walter P. Downs, Ltd., Dominion Square Bidg., Montreal

N RECORDING EQUIPMENT AND DISCS



DP-DT and TP-DT
types with
spring return

Small, 3-pesition
slide type

4P-DT with
spring
return

Money-S:;vﬁer Switches
ar—

Boost Product Efficiency

SP-ST; SP-DT; DP-DT

andDP-STslidetypes The right type—at the right price—
FOR INSTRUMENTS, RADIOS, APPLIANCES,

TOYS, SMALL MOTORS and dozens of other uses.

SP-DT with
spring return

Push type,
momentary contact

4P-DT with or

Triple-pole,
without indent action

double-pole type

‘ 8 4-gang SP-DT or %\J
DP-DT plunger ; 5, ' s 4-gang SP-ST o <J

SP-DT spring
switch with latch

return plunger
switch

ZapS
FRACTIONAL H.P. MOTORS
3-ampere types—SP-ST or SP-DT

Write for
Stackpole
Catalog
RC8

Electronic Components Division

FIXED AND VARIABLE RESISTORS e SPECIAL
RESISTORS ¢ CERAMAG® (ferrite) CORES ¢ IRON
CCRES ¢ CHOKE FORMS ¢ GA "GIMMICK” CAPACITORS, etc.
84
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AND MODULATION METER

Measures both carrier frequency displacement and square wave
modulation with direct reading on 2-range 3%2" meter

Here isa quality FM Communications instrument with
features that are wnmatched in the industry! The ST-13A
is engincered to give you hairline accuracy . . . lowest
possible cost . . . plus full provision with oven acces-
sories for future split-channel adjustments. This unit
meets today’s demand for accuracy and economy and
provides for tomorrow’s more stringent needs. Two
RT outputs for receiver testing and alignment. New
case design is durable and good looking.

£ MODEL ST-2A

and general labo-
ve been held to 2
f quality G-E con-
high sensitivity
features include
apt the equipment tO
Deflection pattern
tube diameter.

G-E OSCILLOSCOP

Here's the ideal scope for sh(;p
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77/ G-E FREQUENCY

ELECTRONICS RESEARCH \

Accessories include: External antenno mount
{above), adaptor cable, and crystal ovens,

SPECIFICATIONS —= MODEL ST-13A

FREQUENCY RANGES

One or two specified frequencies in the following ranges
25 MC to 50 MC. 72 MC to 76 MC. 148 MC to 174 MC
Quartz crystal operating range: 4 MC to 6 MC

REFERENCE OSCILLATOR ACCURACY

.001% from 32°F to 122°F

Greater accuracy will be obtained over a more limited temperature range.
External connection. internal wiring and a socket are provided for 6 V oven
operation where wider temperature range with greater accuracy ts available,

MODULATION ACCURACY

+ (5% 4+ 200 cycles) .
On sinusoidal or square wave modulation (complete timiting)

METER RANGES

0 to 10 KC and 0 to 20 KC. These scates are calibrated in terms of carrier fre-
quency displacement from the internal reference osciilator and deviation due to
square wave modulation. Sinusoidal modulation is 1.57 times this vatue. A
conversion curve appears in the cover.

INPUTS
Eighteen-inch collapsible whip antenna.
Fifty-ohm BNC connector. This mput can handle only limited power as it is
followed by a molded carbon potentiometer attenuator.
OUTPUTS
Low RF output--adjustable around 1 microvolt.
High RF output--adjustabie from about 100 to several thousand microvolts,
depending on frequency.
Both outputs come out on 50-ohm BNC connectors.
POWER—INTERNAL BATTERIES
2--45 volt batteries; 2- 1.5 volt flash light cells, 2 1.5 volt pen fight cells,

TUBE COMPLEMENT
2—1L4, 2 1U4

i\ PROGRESS prz>" |
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General Electric Company. Section 443
Flectronics Park, Syracuse. N. Y

Plcase send me a copy of the following bulletins:
{1 ST-13A (ECL-15) O ST-2A (ECL-9)

INAME .0 ¢ 0w «ogome « oo P <05 hene - o st £ g oo
I COMPANY . ... ...
e ADDRESS. .............. |
S l GRS . ., wad it
_,—;‘i/ a7 1953 \\h?‘“v‘ e
L. YEARS OF ELECTRICAL , o2

GENERAL ¢

n? Use post card on last page. 85
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- ERIE

WGH VOLTAGE
DISC CERAMI/

SPECIFICATIONS

Capacitance . . . Within stated tolerance at 1 KC, 1to 5
volts RMS, and 25°C.

Standard Capacitance Tolerances ... + 5%, +10%,
+209%, guaranteed minimum valve. (+5%, and in
some cases +109%, not available on Hi-K items.)

Standard Voltage Ratings, D. €. Working . . . 1000,
1500, 2000, 3000, 5000, 4000.

Dielectric Strength Test . . . Two times rated working
voltage, with megohm series resistance.

Life Test . . . 1.5 times rated working voltage at 85°C.
for 1000 hours.

Insulation Resistance . . . 10,000 megohms minimum,

Temperature Characteristic and Power Factor . . .
One of four, depending on capacitance value and rating.

R
LN Pl

Maximum
Characteristic Power Factor — . Erie GPI
xact conformance per Erie
P100 thru N1400 0.1% Ceramicons, Bulletin 312.
HE'K_]2A 2% Exact conformance per Erie Disc
H!'K*35 2% Ceramicons, Bulletin'438,
Hi-K—70 2%

I

ERIE Disc Ceramicons have proven to be an are marked with nominal capacitance and

ideal adaptation for high voltage application. rated voltage.
Inherent construction simplicity means greatest Rated D.C. Voltage Capacitance Range, MMF
economy yet for comparable voltage and 1000 6 —10 OO(I)
capacitance values. 1500 5 6'400
They are amazingly easy to install in small 2000 L
spaces . . . they simplify soldering and wiring 3000 5 — 3250
operations, and speed up the assembly line. 5000 6 _ 1520
Erie Disc Ceramicons consist of round flat 6000 5 — 340

dielectrics with fired on silver plates and
leads of No. 22 tinned copper wire firmly Write for Bulletin 440. Erie Standard 500

soldered to silver electrodes. volt By-pass and Coupling Disc Ceramicons
The Ceramicons are phenolic dipped and are described in Bulletin 438. For Tempera-
vacuum wax impregnated for moisture seal. ture Compensating Disc Ceramicons see Erie

They are identified by the Erie trademark and  Bulletin 439.

ERIE components are stocked by leading electronic distributors everywhere.
‘ ERIE RESISTOR CORPORATION . . . ELECTRONICS DIVISION

Main Offices: ERIE, PA.

Sales Offices: Cliffside, N.J. « Philadelphia, Pa. « Buffalo, N. Y. « Chicago, .
Detroit, Mich. « Cincinnati, Ohio » Los Angeles, Calif.

Factories: ERIE, PA. « LONDON, ENGLAND - TORONTO, CANADA
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Case History: Hastings needed accessibility

Mobile relay stations are a part of this nation’s A lot of equipment has to go into a very small
defense network. Hastings Instrument Co., Inc., space. Yet the very nature of the problem requires
manufactures much of the equipment installed in that the operating components he accessible for

these rugged trailers. maintenance and servicing.

Grant Industrial Slides were used. With them, A full 90° tilt brings the wiring under the chassis
units may be withdrawn and locked in a fully into {ull view for repair. Unit locks at this and
exiended position in a matter of seconds, with other angles, and may continue to operate in any
no more effort than opening a filing cabinet. of these positions.
R } Grant Industrial Slides provide built-in
K A - : accessibility, without effort, without

costly loss of operaling time. Bring

W

G o Zidises your equipment mechanically up to
: 3 your high electronics standards. What-
o : ever the problem, call upon Grant, the
\ : Mk foremost name in sliding devices.
° RS 3
i grant industrial slides
Grant No. 363 Slide is just one of an unlimited a product of the engineering design department of
variety available. Load requirements from 25 to Grant Pulley and Hardware Company
500 lbs. Locking in closed, open or pivoted 31.75 Whitestone Parkiway, Flushing, New York.
positions, angles up to 180°. Write for information . .. consult on any problem
ELECTRONICS — April, 1953 Want more information? Use post card on last page. 87
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LAPP GAS-FILLED CONDENSERS

For duty at high voltage and high currer:, Lapp
Gas-filled Condensers offer thz advantages o7 =x-
treme compactness . . . low loss . . . hig: safety
factors . .. puncture-proof design . .. constar: capac-
itance under temperature variztion . . . grouaZed
tuning shaft . . . complete reliability—electrically
and mechanically. Models for capacitancer up to
60,00 mmf; current ratings tc 525 amps at 1 mg;
voltages to 100 kv peak.

Write for description and specifications.

Radio Specizl:ies Division. Lzpp

Insulator Co., Inc., Le Roy, N. .

Want mere information? Use post card on last page. April, 1953 — ELECTRONICS




this is your “trademark”

j" zf

ELECTRONICS — April, 1953

this is your prod

but

M%m customers sce the outside of your product a lot
‘more than they see its inner mechanisms. Does it have
the appearance of a precision instrument? Does it look
the part?

In other words, do vou gel the same perfection in
your cabinets that your enginecrs build inside?
Smooth flawless welded seams? Perfectly fitled doors
and panels...exactly the finish you specily...and, above
all, absolule uniformity hetween all cabinets?

Karp customers do—and they know that this pains-
taking sheet metal fabrication doesn’t mean high prices.

They know that our vasl assortment of available dies

_

Above: Perkin-Elmer infrared spectrometer
—in its Karp-built cabinet, below.

eliminates the need for much costly tooling. They know
that our plant—the length of three cily blocks—with
its modern facilities, offers custom production at prices
that are surprisingly low.

You’ll find, as others have, that we can produce to
exacling tolerances precisely the type of cabinet you
require.

In large quantity or small. Steel or aluminum. Any
type of welding. Painstaking hand finishing. Prompt
shipment.

Visit our plant and see these things for yourself if
vou wish. We welcome your visit. Write for our bulletin.

KARP METAL PRODUCTS CO., INC.
215 63rd ST., BROOKLYN 20, N. Y.

MOST COMPLETE FACILITIES FOR LARGE AND SMALL RUNS OF
ENGINEERED SHEET METAL FABRICATION

-KARP

Want more information? Use post card on last page 89



Motorola uses
- 1039A's

In the First 460 Mc
Type-Approved Equipment
For Operation in the

Class-A, "Citizen's Band”

a‘ A — : -» ; Motorola’s 18-20 watt RF power
..‘ :P:\/! oy 3 il transmitter uses two Eimac 2C39A’s
¢
Al ﬁ o -

Nt
; Motorola’s new 460 mc equipment—the first 460 mc
equipment type-approved for operation in the Class-A,
“Citizen's Band"’ employs Eimac 2C39A’s as tripler-
FOR INFORMATICN ABOUT THE drivers and power amplifiers in its mobile and base
2C39A WRITE EIMAC’'S APPLICATION station transmitters. In the Eimac 2C39A, Motorola
ENGINEERING DEPARTMENT utilizes a highly efficient, domestically available tube

that has been JAN accepted and proved in rugged
and exacting military service. Motorola, through the
use of Eimac 2C39A’s and other late electronic de-
velopments, makes available a UHF two-way radio
FOLLOW THE LEADERS TO system designed to meet the demands of individuals,
industry and emergency services.

EITEL-McCULLOUGH, INC.

S AN B RUNDO, CALIFORNIA

Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California
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Pre-check with
Consolidated Instrumentation

WHAT happens (o structural members and car-body com-
ponents when freight cars are subjected to the shock impacts
and bufleting of hump-yard switching?

To determine stress distribution and to evaluate the cllec-
tiveness of shock protection devices, the Pullman-Standard
Car Manuiacturing Company sclected a Consolidated 5-114
Recording Oscillograph, System D Amplifiers, and Bridge
Balance as basic recording instruments.

Freight cars, loaded with sand and stecl blocks at gross
weights ranging from 46,400 pounds (empty) to 164,000
pounds (fully loaded) crashed together 185 times at speeds
up to 10 miles per hour.

In this way the dynamics of simultaneous shocks, some as
bricf as one five-thousandth of a second, were permanently
recorded in visual form. From such data will come design
changes, giving protection against shock and vibration dam-
age. Thus an improved product is achieved.

Consolidated Engineering

CORPORATION
300 North sierra Madre Villa; Pasadena 15, California

Dynamic Recording Systems

analytlcal such as the one shown here are designed and manu-

instruments factured by Consolidated. Variations in the arrange-

ment of the cquipment are infinite. Applications are

] . ] widely varied throughout industry and the sciences.

Sales and Servic (’”/lzmugh CEC INSTRUMENTS, INC., d . d A typical recording system includc)s‘, pickups, amplifiers

« subsidiary with offices in: Pasadena, New York, Chicago, and <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>