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MQA TYPES
Type No. Inductance *DC Max.

MaB TYPES MQE TYPES

Inductance *DC Max. ! Inductance

mhy. - mhy. - mhy.
mhy. - 5 - mhy.
mhy. - § 3 - mhy.
mhy. - 5 , g mhy.

Mae CASE

Length ............ 3
Width ..

Height

Unit Weight

MaA-17 10
MaA-18 15
MOA-19 22

*This value of D.C. (MA) will drop the
coil inductance 5%. Values of D.C.
below this will show proportionately
{linear) less inductance drop. For ex-
ample, MQE-1 will drop 2% in L
with 13.5 MA,
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Here’s the versatile, regulated DC source
you’ve been looking for -

NOBATRON- Pa«yf/z/

=

turning

this knob
gives you. . .

100-300VDC at 1-10 amps
(model SR2)

5.135VDC at 1-10 amps
(model SR100)

5-30VDC at 3-30 amps
(model SR30)

with £0.25%

regulation accuracy!

The Sorensen Nobatron-Ranger is essentially an
adapration of the proved Nobatron circuit**, with the added feature of continuously adjustable output
voltage over a wide range. This makes the RANGER an exceptionally good investment for the many
laboratories and test installations where & multi-purpose DC source can be used to advantage.

ELECTRICAL CHARACTERISTICS

Input voltage range  95-130VAC, 14, 50-60 ~ for models SR30 and SR100
190-260VAC, 14, 50-60 ~ for model SR2

Output voltage and  5-30VDC at 3-30 amps in model SR30
load range 5-135VDC at 1-10 amps in model SR100
100-300VDC at 1-10 amps in model SR2

Regulation accuracy  +0.25% at any output voltage setting with an input between 105 and 125VAC.
The accuracy will be slightly less at the extreme value of the input.

Ripple 1% RMS max. of output setting

All RANGTRS are 22" wide by 174" deep by 4714" high. They are self contained in handsome cab-
inets, equipped with casters for easy mobility. Meters are furnished as standard equipment, and there is
adequate protection against overload, overvoltage, and tube filament failure.

Write for further information, and for your free copy of the new Sorensen general catalog,

to Sorensen & Co, Inc, 375 Fairfield Ave., Stamford, Conn. In Europe, please correspond directly with
Sorcnsen A.G., Gartenstrasse 26, Zurich 2, Switzerland.

375 FAIRFIELD AVENUE

SORENSEN } STAMFORD, CONNECTICUT

*Reg. U. S. Pat, Off./* *Model SR2 uses a circuit
device patented by Wm. J. Brown.

Want more information? Use post card on last page. February, 1954 — ELECTRONICS
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THE NEW
MUIRHEAD-WIGAN DECADE OSCILLATOR

TYPE D-650-A

HIS precision laboratory oscillator, which covers a range of I to III,I00c/s with an
overall frequency accuracy of +0.29% or +0.5c/s, employs the decade tuning system,
by means of which the frequency can be set quickly and accurately on four decade dials
and a range switch. This system of tuning ensures the highest possible frequency accuracy
and stability. It also enables a given frequency setting to be repeated exactly, and permits the
addition or subtraction of a fixed number of cycles per second, thus giving an incremental
accuracy of an extremely high order. No other type of oscillator possesses all these advantages.

FEATURES MAIL THIS

I
|
Frequency range: I-11,110¢/s and 10-111,100¢/s. i COUPON FOR
I
I
I

Frequency accuracy: +0.29 or +0.5¢/s. D E S C R ' PTI V E
BROCHURE

Hourly frequency stability: +0.02% over most of range.

Maximum output: 2W into 8000 ohms above 20¢/s.
50mW into 8000 ohms below 20c/s.

NAME i
Harmonic content: 19 at | W output. POSITION \\Jﬂ
COMPANY

Hum level: —80db relative to maximum output at 1000c/s.

Power SUPPIY' 95.125V 60C/S' 90W ADDRESS to which BROCHURE should be sent.

Dimensions: 7% in. wide x 101 in. high x 13 in. deep.

Dl T | S—

Weight: 83 Ib. L = s AR
MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND
ELECTRONICS — February, 1954 Want more information? Use post card on last page, 3
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1948 1949 1950 195§ 1952 1953
Year Previous Latest Year Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.)  Nov. 52 Oct. '53 Nov. ‘53
(Source: RETMA) Nov. ‘52 Oct. '53 Nov. ‘53 Sets in Use—total . . 19,751,200 25,690,000 26,364,000
Television sets . ...... 780,486 680,433 560,197
Home sets .. ....... 421,853-r 370,178 457,151
Clock Radios ........ 202,438-r 189,230 171,356 BROADCAST STATIONS
Portable sets ........ 180,753-r 135,009 127,316 (Source: FCC) Dec.'52 Nov. ‘53 Dec. '53
Auto sets .......... 232,820-r 358,076 309,962 TV Stations on Air. . .. 129 334 356
TV Stns CPs—not on air 144 216 211
TV Stns—Applications 812 236 178
AM Stations on Air. .. 2,391 2,509 2,521
RECEIVER SALES AM Stns CPs—not on air 133 113 115
(Source: RETMA) Nov. ‘52 Oct.'53 Nov. '53 AM Stns—Applications 251 185 172
Television sets, units. . . 803,327 621,768 678,295 FM Stations on Air. . 616 561 560
Radio sets (except auto) 486,800 385,229 697,062 FM Stns CPs—not on air 14 20 20
FM Stns—Applications 12 5 4
RECEIVING TUBE SALES COMMUNICATION AUTHORIZATIONS
(Source: RETMA) Nov. ‘52 Oct. '53 Nov. '53 (Source: FCC) Nov. ‘52 Oct. '53 Nov. ‘53
Receiv. tubes, total units 36,942,664 34,928,108 31,606,971 Aeronautical . ....... 34,187 42,974 42,667
Receiving tubes, new sets 25,898,849 23,028,120 20,761,999 Marine . ... ....... 38,166 43,292 43,455
Rec. tubes, replacement. 8,568,037 9,509,908 9,008,578 Pelice, fire, etc. ..... 11,956 14,315 14,478
Receiving tubes, gov't. 1,712,080 439,691 435,227 Industrial .. ....... 15,347 19,287 19,564
Receiving tubes, export. . 763,698 1,950,389 1,401,167 Land Transportation .. 5,427 6,287 6,380
Picture tubes, to mfrs... 876,712 719,055 520,981 Amateur . .. ....... 117,069 114,275 114,665
Citizens Radio . ...... 1,803 4,026 4,070
Disaster .. .. ........ 87 254 254
Experimental . ....... 503 480 495
SEMICONDUCTOR SALES Common carrier ... ... 1,020 1,374 1,392
(Source: RETMA) Nov. '52 Oct. '53 Nov. ‘53
Germanium Diodes .... ...... 772,381 733,029 EMPLOYMENT AND PAYROLLS
(Source: Bur. Labor Statistics)  Oct. 52 Sept. ‘53 Oct.’53
,———Quarterly Figures ——— Prod. workers, comm. equip. ~ 308.5 410.9 408.3
3 . Av. wkly. earnings, comm. . . $68.18 $67.80-r $66.97
ear revious Latest Av. wkly. earnings, radio. .. $63.79 $65.76-r $65.84
INDUSTRIAL Ago Quorter Quarter Av. wkly. hours, comm. . . . . 41.8 40.6 -r 40.1
TUBE SALES Av. wkly. hours, radio . . . . . 41.1 40.1 39.9
(Source: NEMA) 2nd ‘52 1st ’'53 2nd ‘53
Vacuum (non-receiving)  $12,110,000  $11,340,000 $10,400,000 STOCK PRICE AVERAGES
Gas or vapor . ....... $3,150,000 $3,140,000 $3,300,000 ) . , i
B s o o $480,000 $930.000 700,000 (Sourc.e. Standard and P_oor s) Dec. '52 Nov. '53 Dec. '53
Magnetrons and velocity Radio—TV & Electronics 322.7 261.8 268.1
modulation tubes .. $9 830,000  $10,070,000 $10,500,000 Radio Broadcasters. . .. 304.4 261.1 274.1
Gaps and T/R boxes . ..  $2,140,000 $2,050,000 $1,700,000 p—provisional; r—revised

TOTALS FOR THE FIRST ELEVEN MONTHS

FIGURES OF THE YEAR

) 1952 Total

Television set production 6,096,279
Radio set production 10,934,872
Television set sales 6,144,990
Radio set sales (except auto) 6,878,547
Receiving tube sales 368,519,243
Cathode-ray tube sales 6,120,292

1952 1953 Percent Change
5,175,193 6,765,000 +30.7
9,436,614 12,267,441 +30.0
5,095,220 5,600,423 +09.9
5,363,859 5,608,477 +04.6

324,512,611 413,687,529 +30.2
4,736,823 7,168,838 +51.3

February, 1954 — ELECTRONICS



INDUSTRY REPORT

Single-Gun Color

Manufacturers intrigued by
shortcuts inherent in phosphor-
strip type

SEVERAL television receiver makers
are studying with renewed in-
terest tricolor picture tubes of
the Chroematron type (p 29, Dec.
1951) employing a single electron
gun, phosphor strips and switch-
ing at wire grids near the screen.

Among the potential advantages
of such tubes are simplification of
the color registry problem and
good light efficiency. Among the
initial disadvantages are relative
picture coarseness and the neces-
sity for fairly large amounts of
switching power, with attendent
radiation difficulties.

» Hazeltine Helps—Current inter-
est is due in large measure to ex-
perimental work recently done bv
the Hazeltine Corporation, an
organization which contributed

electronics—FEBRUARY ¢ 1954

heavily to the development of
NTSC standards and is respon-
sible for a number of circuits that
are proving valuable in the opera-
tion of phosphor-dot shadow-mask
picture tubes.

Working independently of tube
and set manufacturers, this la-
boratory has

(1) Demonstrated that it is pos-
sible to directly translate color
signals transmitted simultane-
ously into signals that can be de-
coded essentially by the Chroma-
tron itself for sequential display.

(2) Indicated that redesign of
the framework holding the tube’s
grid wires, plus reasonable shield-
ing and circuit refinements can
materially reduce radiation at the
color subcarrier frequency.

> More Work Ahead—At least
three tube makers are working
toward further refinement of de-
sign, with emphasis upon reduec-
tion of picture coarseness, re-

Tubes Studied By Industry

moval of support structures which
cast some electronic shadows,
selection of phosphors providing
warmer tones when receiving
monochrome programs and
greater precision of parts place-
ment in production models.

At least two set makers have
made progress in the direction of
circuits that minimize color-
switching power requirements
and, particularly, in the develop-
ment of circuits that simplify
factory adjustment of color
balance or grey scales and reduce
the need for subsequent adjust-
ment in the field.

Experiments with single-gun
tubes of the phosphor-dot shadow-
mask variety have in the past in-
dicated that the color registry
problem is not unlike that en-
countered in connection with
three-gun types. The experiments
are no doubt continuing but re-
sults of recent work have not been
publicly divulged.

OUTPUT VS STOCK PRICES
ELECTRONIC STOCK PRICE INDEX
3201 1935-39:100 ’ |
300}
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& 220
a |
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Output Is Up, But

Buyers of stock are cautious
about electronic stocks despite
industry’s solid output

ELECTRONIC stocks reached their
high point in December of 1952.
Since then, according to Standard
& Poor’s electronic stock index,
they have declined steadily by 54.4
points from 3227 in Dec 1952 to
268.3 in December, 1953.

The index for 90 stocks, repre-

Stocks Drop

senting all industries, fell to 197.7
in December, 1953 from 204.7 in
December of 1952, a decline of
only 6.8 points. Electronic stocks
dropped more and faster than the
market in general.

Despite the decline, the output
of the electronics industry as re-
flected in ELECTRONICS output
index has shown only a slight re-
adjustment. In December of 1952,
the output index stood at 245.5 and



INDUSTRY REPORT—Continued

in November of 1953, a month
when cutbacks in emplovees and
output took place, the index stood
at 246.0, a slight increase for the
industry during the period.

» Why—Financial observers see
several factors as the cause of the
decline in electronic stock prices
despite the continuing high output
of the industry. They point to the
declining ratio of net profits to
sales, the apparent slowing of
black-and-white sales in the final
quarter of 1953, dim prospects of
substantial color sales in 1954,
tough. competitive selling for the
industry in 1954, higher inven-
tories. a possible decline in de-
fense business for 1954, and the
possible drag on black-and-white
tv sales in 1954 due to color.

» Industry—Some electronics in-
dustry leaders are not inclined to
agree with all the possible de-
terrents that security buyers fore-
see. Theyv point out that excess
profits tax relief will help raise
the ratio of net profits to sales,
that black-and-white sales slowed
only temporarily in the fourth
quarter and actually spurted in
the final weeks of the vear. They
feel that color sales mayv be more
substantial in 1954 than estimates
indicate and forecast that as many
as 200.000 color sets may be sold.
But, manv electroniec manufactny-
ers go along with financial oh-
servers who see tougher competi-
tion in 1954.

NEARLY 600 hand-soldering operations are eliminated and production and

material costs are reduced as .

TV Set Uses Tinkertoy Construction

COMMERCIAL application of Project
Tinkertoy modular construction was
demonstrated in a tv receiver shown
bv  Sanders  Associates, Inc,

Nashua, N. H. Using thirteen
modular units on three plug-in
printed circuit chassis, the set

eliminates almost all hand soldering
and wiring in assembly operations.

The set was built to show manu-
facturers the possibilities in this

type of construction. No cost
ficures were given, but reduced
hand labor and lower materials

costs indicate that savings in manu-
facturing will be obtained using the
techniques.

» Drawings Available—Specifica-
tions for hand tools required to set
up pilot runs or for model shop
production of electronic modules
are now available to the public.

The drawings, including those of
jigs, dies and fixtures and an en-
gineering handbook of the hand tool
process (PB 111277), are now
available at the Office of Technical
Services, Department of Commerce,
Washington 25, D.C.

Code name Project Tinkertoy has
been dropped for Modular Design
of Electronics (MDE) and Mechan-
ized Production of Electronics
(MPE).

Silicon Transistor Announced

New surface-barrier units give
excellent current gain, with-
stand high temperatures

CONTINUED development of the sili-
con transistor, announced last
month by Phileo’s research division,
mayv open the way for design of
extremely compact, low-power elec-
tronic equipment useful at temper-
atures up to 300 C. The new tran-

sistor should be particularly useful
in airborne and military gear and
in power output stages where the
perverse high-temperature behav-
ior of germanium has limited the
use of conventional transistors.

» Performance—Silicon  transis-
tors having current gains of 0.95
appear readily realizable; the high-
est gain reported was over 0.995.
Dozens of experimental units have

WWwW_americanradiohistorv com

been produced and close uniformity
of electrical characteristics noted.
Frequency response is above 10 mc.
Effect of humidity on silicon ap-
pears to differ little from that ob-
served with germanium. In any
event, the units are hermetically
sealed.

» Production — The surface-bar-
rier technique (ELECTRONICS, p 10,
Jan. 1954) is used to prepare the
silicon transistors. A thin slab of
monocrystalline silicon is etched

(Continued on page 8)
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ROCKET TUBES

(PLANAR TRIODES)

The Answer to Efficient Power
at 1000 to 4000 Megacycles

Low Lead Inductance

Low Interelectrode Capacitance
Rugged Planar Construction
Small Size

Moderate Input requirements

Good frequency-temperature
Characteristics

TYPICAL APPLICATIONS

SERVICE FREQUENCY OUTPUT
MC
Pulsed oscillator 1000 125 Watts
CW osci lator 1000-3300 450 MW,
Pulsed oscillator 2900 200 Watts
. 250 MW. Av

CW Tunable oscillator 900-2900 over the band
CW Tunable amplifier 1000-3000 10 db. av gain

CW oscillator for
butterfly type circuits 190073000 DOV

Still more reasors why it pays to

SPECIFY SYLVANIA
‘For complete infermation concern-
ing Sylvania Rocket Tubes or other
electronic tubes write to Sylvania,
Dept. 4E-1602.

Sylvania Electric Products Inc. 1740 Broadway, New York 19, N. Y.

LIGHTING - RADIO - ELECTRONICS - TELEVISION

In Canoda: Sylvania Electric {Canada) Ltd., University Tawer Bldg., St. Catherine St., Montrea!, P. Q.

ELECTRONICS — February, 1954 Want more information? Use post card on last page, 7
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INDUSTRY REPORT— Continued

away by opposing jets of current-
carrying salt solution directed
against its broad faces. A current
reversal then plates out metal, in
this case zine, on the freshly etched
surface. Work has been done with
both n and p type silicon.

» Problems—Philco officials stress
that the silicon transistors produced
are laboratory models only and that
commercial manufacture is some
ways off. A major problem is de-
veloping a source of silicon pure
enough for transistor work. The
silicon used in the transistors thus
far made was obtained by a costly
and tedious repurification process.
What is desired is a convenient sup-
ply of extremely pure polycrystal-
line metallic silicon. Several mili-
tary contracts to study the problem
have been let. Among the firms
engaged are Du Pont and Eagle.

Better Cabinets Needed
Navy Study Discloses

STupY of 270 shipboard units car-
ried out at Naval Research Labora-
tory over an eight-year period
indicates that 90-percent of damage
to equipment from shock and vibra-
tion can be eliminated by proper
equipment design.

» Design problems—Greatest im-
provement can be made in the
mechanical design of chassis, cab-
inets and frame structures. What
seems to be needed is greater struc-
tural rigidity along with proper use
of shock mounts.

The study found that vibration
was as serious a problem as shock
although the gravity forces en-
countered in vibration were low
compared to those encountered in
shock.

» Component parts—In general,
standard components withstood
shock and vibration well when

properly placed and mounted. Only
the performance of electron tubes
and relays was found to be critical
with regard to shock and vibration.
An apparent cure for tube and re-
lay problems is use of ruggedized
electron tubes and completely en-
closed rotary-type relays.
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GUIDED-MISSILE test range spans Caribbean area, where

Industry Enters Rocket Testing

Pan American will operate
range with RCA handling radio
and radar facilities

FricHT-TESTING of  long-range
guided missiles at Patrick Air
Force Base, Cocon, Fla. will be
handled by private industry on a
contract basis under terms of an
agreement between Pan American
Airlines and the Air Force. Pan
American will operate and maintain
the 1,500-mile over-water range
that extends from the launching
site at Cape Canaveral, Fla. south-
eastward over the Bahama Islands,
Santo Domingo and Puerto Rico.

» Electronics—Radar tracking and
telemetering at the launching site
and seven down-range tracking sta-
tions (ELECTRONICS, pl06, May
1952) will be handled by the RCA
Service Corp., subcontractor, as will
radio communications for the range
and miscellaneous electronic instru-
mentation.

Transfer of range maintenance
and operation together with data
gathering and reduction chores to
private firms is in line with Defense
Department policy of calling upon
industry whenever this proves to
be the best and most economical
course.

Some missile-range operations

at White Sands Proving Grounds,
N. M. have for some time been
handled for Army Ordnance by
been handled for Army Ordnance by
Land-Air Ine., a private firm.
Wind tunnel test at the Air Force’s
Arnold Engineering Development
Center, Tullahoma, Tenn. is done
under contract by ARO Inc., of St.
Louis.

FCC Surveys Post-
Freeze TV Stations

Despite limitations, report indi-
cates early trends in tv station
operating finances

STUDY made by the Federal Com-
munications Commission of post-
freeze tv stations shows that of 83
stations reporting, 16 had overall
profitable operations while 67 re-
ported an overall loss, as of
August 1, 1953.

However, as the report points
out, the survey has limitations.
The average reporting station had
only been in operation 4.9 months
at the time of the survey and the
stations covered represent less
than 50 percent of the number of
stations on the air in December,

1953. In addition, most stations
(Continued on page 10)
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HIGH VOLTAGE

molded

ceramic filter
CAPACITORS

Specifically engincered for reliable service in the high

voltage supply filter circuits of modern television
reccivers and cathode ray instruments arc Sprague’s new
molded jacket “doorknob™ capacitors.

These moderately priced units incorporate an im-
proved ceramic diclectric element encased in a thermo-
setting, non-flammable housing for maximum protection.
Fifteen different terminal combinations are standard to
meet practically every mounting requirement,

Standard capacitance rating is 500 mmf. Voltages are
30,000, 25,000, and 20,000 volts d-c to fit all applica-
tions in television reccivers from 27-inch down to
17-inch screen size.

Complete enginecring information on these capacitors
is contained in Bulletin GOGA, available on letterhead
request to Sprague  Electric Company, 35 Marshall
Street, North Adams, Massachusetts.

ELECTRONICS — February, 1954 Want morc information? Use post card on fost page. 9

WORLD'S LARGEST CAPACITOR MANUFACTURER

EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIGMAL
LTD., NORTH ADAMS, MASS. CABLE: SPREXINT

WwWwWwW-americanradiohistorv. com
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POST-FREEZE TV STATION PROFITS
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surveyed were alone in their com-
munities and only two of the uhf
stations covered were in markets
with pre-freeze vhf stations. Fin-
ally, the survey was conducted
during months that are normally
below other months in station
business activity.

» Markets—Stations in the larger-
sized markets generally fared
better than those in smaller cities
although four of the profitable vhf
stations were in small cities and
four were in markets of over
100,000. Total of 33 of the 41 re-
porting uhf stations were located
in markets above 100,000 com-
pared to 18 for the reporting vhf
stations.

» Equipment—RETMA advised
FCC that during the period of
Jan. 1, 1952 to Aug. 31, 1953, a
total of 124 vhf and 108 uhf trans-
mitters had been manufactured.
The vhf transmitter power ratings
ranged up to 50 kw and uhf up to
12 kw. Bulk of the vhf were 10
kw or less while most of the uhf
had 1-kw rated power. The major
transmitter manufacturers indi-
cated that uhf transmitters of
50-kw rated power are not expected
to be in commercial production
until late 1955 or early 1956.
RETMA also reported that dur-
ing the period up to August 31,
1953, a total of 2.4 million units,
sets or devices to equip sets for
uhf, had been produced. Approx-
imately 1.0 million uhf sets and
0.7 million tuners and converters
were shipped by manufacturers;

10

tuners and converters and sets in
tactory inventory totalled 0.7
million units.

During the same period up to
August 31, 1953, a total of 1.4
million uhf strips were produced.
About 15 percent of all sets made
from January to July, 1953, were
uhf  equipped, according to
RETMA. In subsequent months,
the percentage of uhf sets to total
production increased as follows:
Aug., 17.3; Sept.,, 25.1; Oct., 29.8;
Nov., 35.0.

» Reaction—Comment came quick-
ly from the UHF Television
Association. It is reported that the
association has asked FCC to con-
duct a follow-up study as soon as
possible since the report applied
only to those post-freeze stations
on the air prior to August 1, 1953.
The association feels that the sur-
vey did not adequately cover the
current situation since it did not.
for the most part, include uhf
stations in areas where vhf sta-
tions are in operation.

TELEVISION receiver with two superimposed images that can be separated by
polaroid glasses is shown by DuMont as . . .

TV Set Makers Show New Models

Color sets and lower priced
black-and-white receivers dom-
inate manufacturers’ displays

IN January, many tv set manufac-
turers demonstrated color sets to
the trade, added new monochrome
models to their lines or lowered
prices on some existing models.

» Color—The colorcast of the
Tournament of Roses parade
goaded set makers into demon-
strating color tv sets in January
and at least 10 major producers had
experimental models on disnlay in

cities receiving the colorcast. One
manufacturers has set a price of
$1,175 on a color console and is
ready to take orders. Another
plans to introduce a color console
shortly that will retail for $975.

» Monochrome—New  black-and-
white sets have been added to ex-
isting tv lines. Lower priced 21-inch
sets dominate the new additions,
as low as $179.95 for a table
model. In the face of the strong
low-price trend, other set manufac-
turers reduced prices on some cur-

(Continued on page 12)
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JUST NAME

RANGE OF MATERIALS

Depending upon the specific
properties required by the applica-
tion, Arnold Tape-Wound Cores
are available made of DELTAMAX
- . . 479 MO-PERMALLOY . . .
SUPERMALLOY ... MUMETAL
... 4750 ELECTRICAL METAL. ..
or SILECTRON (grain-oriented
silicon steel).

RANGE OF SIZES

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

ELECTRONICS — February, 1954

YOUR REQUIREMENTS!

cores—are manufactured to meet
your individual requirements.

RANGE OF TYPES

In each of the magnetic materials
named, Arnold Tape-Wound Cores
are produced in the following
standard tape thicknesses: .012”,
.008”,.004"”,.002”,.001”, .0005",
or .00025", as required.

Applizitions

Let us help with your problems
of cores for Magnetic Amplifers,
Pulse Transformers, Current
Transtormers, Wide-Band Trans-
formezs, Non-Linear Retard Coils,
Peaking Strips, Reactors, etc.

Address: ENG. DEPT. E

WHBD 4613

THE ArNOLD ENGINEERING (JOMPANY

Want more information? Use post card on last page.

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CQGRPORATION
General Office & Plant: Marengo, lilinois
DISTRICT SALES OFFICES . . . New York: 350 Fiith Ave.

Los Angeles: 3450 Wiishire Blvd.

Boston: 200 Berkeley St.

|

|
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rent 21-inch sets in their lines.

Notable, also, in the new b-w
introductions was the number of
set manufacturers who displayed
new 17-inch sets at lower prices,
some as low as $159.95. RCA, one
of the last of the major set pro-
ducers without a 24-inch set in its
line, introduced its first 24-inch sets
in January. Last season, the com-
pany produced 21-inch, 27-inch and
17-inch receivers.

Of 12 manufacturers introducing
new sets, only one added a new com-
bination set. All five receivers in-
troduced by one manufacturer were
21-inch table models.

Electronic Firms Review
1953; Preview 1954

RETMA and major manufac-
turers outline accomplishments
and assess prospects

COMBINATION of high production of
radio and tv sets, transmitters,
components and an even greater
output of military electronic equip-
ment and parts made the year 1953
the most productive to date in the
history of the electronies industry,
according to RETMA.

» Sets—About 7.2 million tv re-
ceivers with a factory value of $1.2
billion and more than 13 million
radios, including 5 million auto sets,
valued at $0.25 billion were made
by the industry, according to pre-
liminary estimates. The figures
represent better than a million
more tv sets and two million more
radios than were produced in 1952.
Tv set retail sales volume for 1953
may exceed that of 1950, when pro-
duction reached 7.4 million unite.

» TV Stations —Transmitter manu-
facturers provided equipment for
225 new tv stations during 1953.
GE announcad that it delivered 40
uhf transmitters of the 12-kw type
during the year.. RCA mapped
production schedules in 1953 to
provide more than 30 stations with
necessary color equipment to broad-
cast network-originated programs.
DuMont's transmitter division al-
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most doubled its output during

1953.

»Military—Greatest dollar
volume of business for the elec-
tronics industry was military in
1953, as in 1952. Estimates indi-
cate that between $2.7 and $3 bil-
lion in electronic and communica-
tions products were manufactured.

Estimates placed GE’s 1953 de-
fense business at $800 to $900 mil-
lion. RCA estimated that govern-
ment business accounted for $160
million, or 19 percent of its total
sales in 1953. The company back-
log at the end of 1953 was estimated
to be $500 million. Sylvania esti-
mated that approximately 22 per-
cent of its total sales were for de-
fense, compared to 30 percent in
1952. The current backlog of un-
filled defense orders for the com-
pany totals $90 million against $85
million at the end of 1952,

» Future—RETMA expects that

Parts Business Out

Steady increase in dollar vol-
ume of component manufac-
turers seen continuing in the
future

ICLECTRONIC MANUFACTURERS in the
component parts business look
forward to bigger than ever dollar
volume in 1954 and the years
ahead.

Business has steadily increased
in the past four years as the chart
indicates. Value of shipments of
electronic components for com-
munications equipment alone in
1952 totaled over $1.1 billion, an
increase of over $300 million over
1951 shipments. Projection for
1953 business puts it at $1.4
billion. Sales of replacement parts
alcne in 1953 are estimated at $500
million for radio and tv sets.

» Sels—More than 700 million re-
sistors and 500 million capacitors
were produced and sold for radio
and tv sets by parts makers in
1953. Adding sales for communica-
tions equipment, industrial and
military  electronic  equipment

the electronies industry should be
able to sell at least 6 million tv sets
and 10 million radios in 1954. In-
dividual manufacturers estimate
that between 100,000 and 200,000
color gets will be made this year
and they expect from 200 to 250
new tv stations to go on the air.

Other 1954 business estimates
covering a wide range of products
have been made by electronic manu-
facturers. GE sees a high level of
military electronics production this
year with a trend away. in the late
part of the vear, from standardized
field equipment toward development
and manufacturing of advanced
forms of electronic apparatus. Tt
sees the market for germanium de-
vices reaching $17 million this vear.
Admiral estimates that the hi-fi
potential for 1954 will exceed $200
million. RCA predicts a 10-percent
rise in phonograph record sales for
1954, pushing industry volume past
the $250-million mark.

ook Is Bright
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swells unit output to astronomical
totals.

» Companies—Size of the parts
business is indicated by the fact
that there were over 100 resistor
manufacturers and 100 capacitor
makers in the electronics industry
in 1953.

How parts firms fared in 1953
(Continued on page 14)
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Now you can manufacture transistors that are

evacuated and sealed in glass at rates from 30 to
1200 per hour or more! KAHLE, the largest producer o
of custom machines for the glass and electronics
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in making a transistor or crystal diode,—manual, e
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is indicated in profit statements.
Corneil-Dubilier reported net pro-
fits of $1.2 million in the first nine
months of its fiscal year in 1953
compared to $1.1 million in the

comparable period in 1952. For the.

first 9 months of 1953 Sangamo re-
ported $1.6 million compared to
$1.4 million in 1952. Standard Coil,
recently sold to Storer Broadcast-
ing for about $8 million, reported
net profits of $3.3 million for the
first 9 months of 1953 compared to
$1.9 million in 1952.

» Future—Color tv is one main

reason why component parts
makers look to the future with op-
timism. There are approximately
250 capacitors and nearly 300 re-
sistors, approximately 2.5 times
as many of these parts alone, in
color sets compared to black and
white, in addition to the many
other components used.

With more critical circuits in color
sets, higher unit prices for certain
components are expected. Thus,
though the total number of tv sets
sold may drop in 1954, dollar
volume for parts sales may very
well increase.

WHAT ELECTRONICS LABOR DOES
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U.S. Analyzes Electronics Work Force

Occupational make up of pro-
duction and nonproduction
workers varies with product

CHANGES in electronics equipment
production techniques as well as
changes brought about by military
electronics production have had
their effect on the occupational
composition of the electronics in-
dustry. An analysis made by the
Department of Labor of job pat-
terns in electronics in 1953 shows
the status of the electronics work-
force.

» Production Workers—In 1953,
over 76 percent of the industry’s

14

workforce were in production jobs.
Almost 30 percent of these employ-
ees were estimated to be in assem-
bly occupations and 9 percent were
in inspection and testing jobs. Less
than 8 percent were in metal-ma-
chining occupations and about 10
percent were employed in fabricat-
ing and processing work.

» Products—In military and indus-
trial electronics manufacturing,
according to the analysis, fewer
inspection and testing workers
were employed than in either radio
and tv sets or parts manufacturing
but over twice as many production
machinists and machine tool oper-
ators were employed. Military elec-

tronics plants employed a higher
proportion of skilled workers in
almost all  occupational groups,
especially in assembly, inspection
and testing operations and a higher
proportion of stock control workers.

»>Non-Production Workers—
Nearly 24 percent of the electronics
industry’s workforce was employed
in stenographic jobs and executive,
professional, technical and admin-
istrative occupations. About one
out of every 14 non-production em-
ployees was a professional or tech-
nical worker such as an engineer,
draftsman or engineering aide.

Engineers comprised 8.4 percent
of the total workforce in military
and commercial electronics plants
compared to 4.7 percent in receiver
and tube plants and only 2 percent
in parts factories. Draftsmen
represented 2.2 percent of employ-
ees in military and commercial
plants and 0.6 percent of those in
other electronics plants.

» Size—Although plant size affects
the make-up of electronic occupa-
tions less than product, indications
were that small plants with less
than 500 emplovees had a higher
proportion of skilled workers and
less semiskilled and unskilled em-
plovees thun large factories. The
ratio of all engineers to all employ-
ees in large plants with over 500
employees was twice the ratio in
small plants and the proportion of
engineering aides and draftsmen
was also substantially higher.

Computer Translates
Russian Language

LINGUISTS of Georgetown Univer-
sity and IBM engineers recently
demonstrated a new application ot a
standard digital computer—trans-
lation of Russian into English.

Text to be translated is fed into
the computer on standard punch
cards. Using stored dictionary,
syntax and grammar information,
the computer finds the proper Eng-
lish equivalents of Russian words
and prints them in smooth-reading
Inglish sentences. For example,

(Continued on page 16)
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SHOCK, VIBRATION and NOISE

CATALOG 523-A. Air-
damped Barrymounts
for shock and vibration
protection of military
airborne equipment.

BULLETIN 532, Vibra-
tion isolator Type 915,
for isolating vibration
and noise caused by
high-speed motors or
motor-driven equip-
ment.

BULLETIN 533. Me-
dium-impact shock ma-
chine  Type 150-400
VD, for qualification
and acceptance shock
tests up to 77g.

BULLETIN 534. Series
M44 ALL-METL vibra-
tion isolators and Series
TOMA mounting bases,
for military airborne
equipment under ex-
treme operating condi-
tions.

BULLETIN 535. Com-
ponent shock machine
Type 20 VI, for quali-
fication and acceptance
shock tests up to 210g.

e
-
»

"LOOK — NO LAGGING!"
Increasing profits through the
use of the new Leveling Barry-
mount for industrial machinery.

Series B34 ALLagr
wibration isnlatgrs
]

Suries ToMA
wovaling bages

BULLETIN 536. Series
M64 ALL-METL vibra-
tion isolators and Series
AOMA and NOMA
mounting bases, for mil-
itary airborne equip-
ment under extreme
operating conditions.

BULLETIN 537. Series
262/633 vibration iso-
lators, for isolating vi-
bration and noise caused
by medium-speed mo-
tors or motor-driven
machinery.

BULLETIN 538. Series
670/297 shock and vi-
bration isolators, for iso-
lating shock caused by
impact-type machines,
and vibration and noise
caused by heavy rotating
or reciprocating
machines.

Here are complete engineering data, application information, and pointers
to profits in cvery field of shock and vibration isolation. Write TODAY
for your free copies of the ones you need.

THE BARRYCORP. 9

707 PLEASANTVST., WATERTOWN 72, MASSACHUSETTS

Atlanto  Baltimare Chicago Clevelond Dalios

Philodetphio  Phoenix

SALES REPRESENTATIVES IN

Doyton Detroit Los Angeles Minmeapolis New York

hes: St. Louis Son Fruncisca Seattle Toronto Washington

Want more information? Use post card on last page,
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the Russian sentence “VYELYI-
CHYINA UGLA OPRYEDYELYA-
YETSA OTNOSHYENYIYEM
DLYINI DUGI K RADYIUSU” is
translated “Magnitude of angle is
determined by the relation of length
of arc to radius.”

» Future—In three to five years,
sufficient work will be completed
in the mechanics of various lan-
guages to permit multilingual trans-
lations in such highly specialized
fields as enginering and medicine.
This would release valuable infor-
mation not now available because
of translation difficulties.

Industry Conceniraies
On Marketing Plans

INCREASED buyers’ resistance in
1954 is expected by most manufac-
turers in the electronics industry.
Ag one major producer put it, “The
14-year old sellers’ market is gone.
Many industries are now adjusting
their operations to meet the de-
mands of a buyers market. Careful
planning and hard selling are
needed to maintain volume.”

» Spending—A  National Indus-
trial Conference Board survey of
155 manufacturing companies,
which included 10 firms in the elec-
tronies field, shows that 70 percent
expect their 1954 promotion
budgets to equal 1953 expenditures,
despite possible lower output. Fifty
percent of the surveved firms ex-
pect to increase their over-all sales
expense expenditures in 1954,
partly as a result of intensified sales
efforts and partly because of rising
costs. It is reported that GE ex-
pects to spend $45 million to $50
million in 1954 on sales-bolstering
work, which is about $10 million
more than was spent in 1953.

» Salesmen—Manufacturers  are
intensifying their efforts to recruit
calesmen. A third of 155 com-
panies surveved by NICB intend to
put more men in the field this
vear. About half of the new sales
recruits will come from colleges
and universities. This is especially
true for technical sales personnel,
according to the Board.
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New England Surveys Electronics

And finds it is young, special-
ized and tast growing, with
pians to grow more

CoMPOSITION of New England’s
electronics industry is revealed in
replies of 170 companies in the
field to a survey by the Federal
Reserve Bank of Boston.

As shown in the chart, Yankee
electronics producers specialize
in component parts manufactur-
ing, services and raw materials
and in test equipment. No major
tv receiver manufacturers have
assembly plants in the area so set
manufacturing is virtually non-
existent.

New England electronics manu-
facturers vary considerably in
size and employ from two to
several thousand workers. Slightly
over one-third of the reporting
firms had less than 50 employees
in January, 1953.

The electronics industry is the
most rapidly growing one in New
England, according to the surver.
Total employment in 142 elec-
tronics firms advanced from 33,-
466 in January, 1951 to 58,697 in
January, 1953, for a 53-percent in-
crease. And it is young. Nearly
half of the reporting companies
started operations since the end
of World War IL

» Sales—New England electronics
manufacturers sales are about
evenly divided between the north-
eastern states and the rest of the
U. S. The typical concern ships
one-fifth of its products to other
companies located in New FEng-
land, one-fourth to firms in New
York and New Jersey and almost
one-half of its total output to
other parts of the U. S. Only two
out of 5 firms reported any export
business and for them, foreign
sales averaged only 3 percent of
total sales.

Defense sales accounted for a
large part of the electronics busi-
ness. From 35 to 50 percent of the
tvpical company’s sales depended
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on the defense program in the
spring of 1953.
» Competition—>Most important

outside competitors of New Eng-
land electronic producers are
located in New York, New Jersey,
Pennsylvania, [llinois and Califor-
nia. New York competitors were
mentioned more than twice as fre-
quently as those from any other
non-New England state. About
25 companies reported important
competition from New Jersey,
Pennsylvania and Illinois con-
cerns. Competition from the West
Coast was reported by 15 firms.

Army Opens Electronic
Proving Grounds

DEPARTMENT of Army has set up a
large proving ground at Fort
Huachuca, Arizona for testing
weapons that use electronics.

It was found that Signal Corps
electronic and aviation activities
require more experimental space
than is available at Fort Monmouth,
N. J., where they have been located.
The area of Fort Huachuca, in
stand-bv status since June, 1953,
was selected as the only suitable
and economical site of those studied.

The major Signal Corps activi-
tiex 2t Fort Monmouth, including
research and develonment labora-

tories and the Signal Corps school,
(Continued on page 18)
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the Chief Engineers’ Best Friend

EVEN BEFORE GETTING ON THE AIR!

The G-R Type 1183-T TV-Station Monitor is one of the most reliable
frequency-indicating devices commercially available. It is, in addition, an accurate
measuring tool which is indispensible to station operating personnel...even
before the transmitter is on the air.

Chief Engineers, who have had this TV Monitor at their disposal during
preliminary transmitter setting-up stages, are its most enthusiastic supporters.
They are impressed by its adaptability tc a wide variety of station measuring
problems during the early periods of operation. These men stress the importance
of having one of these monitors availakle at the station at the earliest possible time.

Current deliveries are within 60 days from date of order.

A few of the many ways in which the Type 1183-T TV-Station Monitor
will aid you, in the adjusting and testing period preceeding commercial operation:

Y By indicating correct tuning of aural + Helping locate, analyze and eliminate
and visual transmitter frequencies and in-  distartion and noise in transmitter aural

suring correctness of inter-carrier spacing channel
FEATURES

v Sound and video carrier frequencies are com-
pared with multiplied frequency of highly-stable
crystal -osclliator invented and patented-by G-R —
two large scale, illuminated meters indicate fre-
quency deviations of carriers

Y Providing reliable indications of mod- % Measuring a-m noise in f-m channel
ulation percentage, useful for calibrating when vscd in conjunction with the Type
1932-A Distortion Meter and T'ype 1932-P1
A-M Detector Unit

transmitting-station audio circuits

+ Aural modulation in both percentage and db is
shown on third meter; panel switch provides for
indication of positive peak, negative peak, or both
peaks simultaneously — for convenience, over-
modulation-alarm-lamp flashes when aural modula-
tion exceeds predetermined level set by dial

The Type 1183-T TV-Station Monitor has
evolved over a quarter century of G-R lead-
ership in the development and manufacture
of precision frequency-measuring instru-
ments. It indicates carrier-frequency devia-
tions with an accuracy of much better than
one part in one million, and faithfully mon-
itors distortion, noise and modulation level
for “proof of performance” testing.

This instrument meets every requirement
of the FCC for offset carrier operation. It
will indicate correct intercarrier spacing
within 300 cycles for 30 days and within
500 cycles for 6 months — more than ac.
curate enough to meet FCC specifications
for NTSC color broadcasting.

Type 1183-T
T-V Station Monitor

now in use by nearly every television station

$2830 to $2905
depending on frequency

GENERAL RADIO Company

275 Massachysetts Avenye, Cambridge 39, Massachuserts, U. S. A.
90 West St, NEW YORK & 920 S. Michizan Ave CHICAGD'S 1000 N. Seward 5t. 10§ AMOELES 38

Y Visual carrier indications accurate within =500
cycles. Aural carrier indication within 1000
cycles

On all v-h-f channels, the above accuracy
is guaranteed for at least thirty days—at
the lower u-h-f frequencies, the period is
over sixteen days—at the higher u-h-f fre-
quencies, the period is ten days or more

Y High fidelity audio output provided for distor-
tion and noise-level measurements, and for audio
monitoring — residual noise level is down 70 db
or better for 25 kc deviation

v Overall monitor distortion is less than 0.1%
for =25 kc swing, allowing measurement of very
low-level transmitter distortion

Y VHF Monitor has high impedance and sensitivity
of 1-volt or better — 500 mw sensitivity for fow-
impedance UHF input

+ Signal to noise ratio is excellent through chan-
nel 83

¥ Complete remote metering facilities — termi-
nals are provided for connecting remote center-
frequency meters and additional modulation and
over-modulation indicators

Y Center-frequency indications and distortion
measurements are accurate even under heavy mod-
ulation — counter-type discriminator has excellent
linearity over 100 kc range

v Separate power input for crystal-oven heaters
enables direct connection to station standby power

 Convenience in operation — pilot lamps on
front panel indicate adequate input power —
input-level meters at rear are immediately adjacent
to input-level adjustments

v For safety, all a.c power leads are fused on
both sides of the line — short to ground cannot
cause fire — fusible link in crystal oven prevents
accidental overheating

Y Cabinet is arranged for maximum heat dissipa-
tion and easy installation — interior is readily
accessible for servicing
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remain unaffected by the transfer.

» Personnel—Commanding officer
for the new Army electronic prov-
ing ground is Brig. Gen. Emil
Lenzner, formerly chief of Signal
Corps plans and operations division
in  Washington, D.C. Executive
officer of the new center is Col.
Earle Cook, previously commanding
officer of White Sands Signal Corps
Agency, White Sands, New Mex.

Color TV Service
Training Programs Set

SEVERAL major tv set manufactur-
ers have announced plans for
color tv service training.
Westinghouse has held a two-
week color tv service school for its
field service engineers who will
train distributor service person-
nel. RCA held color tv servicing
clinics for receiving-set licensees
in January and will begin a series
of two-day technical clinics for
servicemen to be held in 65 cities
starting early in TFebruary. RCA
Institutes will start a color tv
home study course for technicians.
General Electric has invited
service personnel and technicians
from its distributors and key deal-
ers to a color tv symposium in
January for 35 hours of indoctri-
nation into all phases of color tv.
Ravtheon has announced a new
pictorial svstem which enables  a
tv set owner to identify reception
troubles of a color or b-w set to a
serviceman by telephone.

» Set Design—Color tv servicing
is already having its effect on the
design of color sets and methods
of shipments. One manufacturer
expects to make the tops of all
color tv sets removable to make
alignment and adjustment easier.

As in the early days of mono-
chrome tv, color sets and picture
tubes may be shipped in separate
cartons to reduce possible ship-
ping damage. As a result, a tech-
aician will most likely have to
make an initial call to install the
tube. Such extra calls and other
factors are expected to set service
contract prices for color sets high.
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Tube Registrations Increased In 1953

New tube types up nearly 60
percent; transistors and crys-
tals quadruple

More than 250 new tube designs
were registered with RETMA by
tube makers in 1953 compared to
about 160 in 1952,

» Types—Classed with tubes, the
largest increase in 1953 was in the
solid-state device category which
includes transistors and crystal de-
vices. In 1952 only 11 registrations
were made in this field while last
vear 53 were registered.

Cathode-ray tubes were next in
registration growth, with over 30
more registrations than in 1952 for
a total of 88. About 60 registrations
were made in the transmitting and
industrial tube classification in 1952
compared to 97 in 1953. Only classi-
fication to show a decrease in new
registrations in 1953 was receiving
tubes which dropped to 31 registra-
tions from 34 in 1952,

» Companies—Tube manufactur-
ers registering new tube types in
1953 cover almost the complete
roster of the tube industry. Solid-
state device registrations reported
by RETMA for the first 11 months
of 1953 show Hughes registered 12;
GE, 11; CBS-Hytron, 10; RCA, 4;
Amperex, Lansdale, National Union
and Sylvania had 8 each and Na-
tional Semiconductor & Microwave
Assoc. registered 2 each.

DuMont accounted for about 40
percent of new c-r tube registra-
tions in 1953 with 35 registrations.
Westinghouse and Electronic Tubes
of England registered 9 each. Na-
tional Union and GE listed 7 and
5 respectively and 8 other manu-
facturers registered from 1 to 4
new crt types.

Sylvania led in receiving-tube
registrations in 1953 with 9 regis-
trations and five foreign tube manu-
facturers registered 9 new receiv-
ing-tube types during the period.
Six other U. S. manufacturers
registered 3 or less during the year.

For transmitting and industrial

NEW TUBE TYPE REGISTRATIONS
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tubes, Amperex registered 31 new
tube types during the vear followed
by GE with 11, Sylvania with 10,
Rayvtheon with 8; RCA, 8; Bendix,
7. Eleven other manufacturers
registered 6 or less.

Magnetic Tape Seen
For Court Reporting

APPROXIMATELY 5,000 court report-
ers may be considered as prospects
for magnetic tape recording sys-
tems when suitable equipment for
their needs. is made available.

Total dollar business could
range from $5 million to $50 mil-
lion, depending on the system
chosen. Portable systems would
find use at conventions, legislative
sessions and other affairs requir-
ing a record of spoken words.

» Choice of System—First design
decision to be made is whether
main reliance shall be on man or
machine, to continue the present
role of shorthand and use tape to
increase accuracy, or eliminate
shorthand, with the reporter to
monitor and identify each speaker.
The choice depends on cost, com-
plexity and interference with
courtroom procedure.

» Supplementary Version—Use as
an aid to shorthand would require
a machine that will record up to
four hours without attention. A
minimal but satisfactory system

{Continued on page 20)
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GERNMANIUM
DIODES

o Completely sé atmospheric conditions’
¢ 100% testing of all diodes

# Every diode temperature -humidity cycled for 32 hours;
also held for 12 hours at 105°C, 4 hours at —-25°C .

® Samples of every production lot put through |
-—>‘ |<7-°7°"T° JAN-193 humidity test
¥ ® Oscilloscope tests for hysteresis and the various

i types of instability
i ® Smaller size for solder-in design \
I*';j‘ﬁ'_"( % ® NEW plug-in design \
— i ¢ Extra rugged and shock resistant »
% ¢ ¢ Coated with protective insulating lacquer e
MAX.  MIN.
MAX. AVG FORWARD
PLUGIN MAX.  PEAK  DC CURRENT MAXIMUM INVERSE CURRENT . lve
TYPICAL INVERSE CURR. CURR.  +1V  AT—5V AT —I0V AT —50V AT—I100V INVERSE CURRENT
o TYPE APPLICATION VOLTAGE  ma, ma. ma. ma. ma ma. ma.  VOLTAGE ~—50V
TINNED
N N7 50V DC Restorer 80 10 35 40 0005 0.05 100 01
; .
L WA CK7% . Gen. Purpose Diode 0 15 50 50 005 08 0043
< MAX. =}
S sl CK705A ,
2 Hxd 8 CK705a.p  Gen. Purpose Diode 60 150 50 5.0 0.01 038 70 0.43
L2] '3
r g
S T > 50V DOC Restorer 8 200 35 35 0010 010 00 01
S8 o 100V DC Restorer 00 100 35 30 0625 1200 015
SOLDER:IN o
CK713 . 30 at 0.25at (DC characteristics
CK713-P Computer Diode 65 150 50 +-2V —40V at 50°C)

P Indicates plug-in type DC Characteristics measured at 25°C

These types are available in production quantities through Newton, Chicago and Los Angeles sales offices.
They are also stocked by over 500 Raytheon Special Tube Distributors.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:
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INDUSTRY REPORT—Continued

should include four unidireciional
microphones at $60 each, special
ave amplifiers and mixers at $500
and a vrecorder at about $200,
for a total of about $1,000 be-
fore modification and installation.

» Robot Version—With tape re-
placing shorthand completely,
system failure could not be tol-
erated. This would mean duplicate
three-channel tape machines and
amplifiers, and a battery-operated
reserve power supply.
Microphones for the judge and
the prosecuting or plaintiff’s at-
torney could share one recording
track. The witness and the defense
attorney could have the second

track. The reporter at the con-
trols would use his own mike on a
third track to identify speakers
and describe visual events.

Probably a permanent installa-
tion, the robot system would com-
prise two $2,500 three-channel
tape machines, a $2,000 control
center including duplicated com-
ponents, at least six mikes, a re-
serve power supply and accessories
that would total upwards of $7,500.

This look into the future of
court reporting was given by Vin-
cent Salmon of Stanford Research
Institute before a San Francisco
convention session of the Na-
tional Shorthand Reporters Asso-
ciation.

Educators Start Using Channels
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Chart shows status of educational television using both reserved and com-

mercial (nonreserved) channels.

Total of 30 stations expected
on air by end of year; more
may come

WITH two noncommercial stations
on the air (KUHT, Houston and
KTHE, Los Angeles) and one com-
mercial license assigned to a college
(WOI-TV), Ames, Iowa), educa-
tional tv is beginning to roll.
Despite predictions of alarmists,
frequencies are still being kept
available and money is trickling in.
As shown in the chart, educators
have filed a total of 46 applications,
have been granted 26 construction
permits and 3 STA’s (special tem-
porary authorizations to operate).
Municipal and educational insti-

20

Data was taken from JCET report

tutions have filed a total of 12
applications for nonreserved (com-
mercial) channels. Stations in St.
Louis and Green Bay are testing
and may be on the air within the
next couple of months. Educational
programs furnish revenue to sev-
eral commercial tv outlets.

» ["'uture Bright—The National
Citizens Committee for Educational
TV forecasts a total of 25 to 30
educational stations on the air be-
fore the close of the year. Says
Robert R. Mullen, executive director
of NCCET, “many of the most
famous educational and cultural in-
stitutions of the United States will
be engaged actively in noncom-
mercial television programming.”

WWW americanradiohistorv com

Industry Scrutinizes
Foreign Trade Status

NEMA study of exports, imports
and labor yields picture of elec-
tronic foreign business

COMPREHENSIVE report made by the
National Industrial Conference
Board for the electrical manufac-
turing industry shows the position
of the industry in foreign trade.

Conclusions of the 240-page
NEMA report are: Wage differ-
entials between U.S. electrical
equipment  manufacturers and
their foreign competitors have
broadened; Subsidies and aids by
foreign nations exceed those en-
joyed by U.S. competitors; Ex-
change controls and other re-
straints on foreign trade have
increased and discriminate against
the U. S.; Dollar gap in foreign bal-
ance-of-payment-positions has been
replaced by a dollar surplus; Trade
taking the place of aid might bene-
fit Germany more than our World
War II Allies.

» Exports—For the electronics
industry, the study shows that
Mexico, Cuba, Canal Zone and the
other areas between the Rio
Grande and the Panama Canal
were the biggest customers for
electronic equipment mainly be-
cause they were volume buyers of
tv sets. These countries bought
as many tv sets as all of the other
world areas covered in the study
did, combined. This area, along
with South America, was also the
electronics industry’s biggest for-
eign customer for radios, radio-
phonographs and broadcast equip-
ment in 1952.

Canada, which ranked second as
customer of U.S. electronic ex-
ports, was only $2.0 million under
the combined countries listed pre-
viously. It ranked as the number
one market for radio and tv set
components using almost one-
third more than the rest of the
world areas combined. The Do-
minion was also one of the lead-
ing importers of radio and tv re-

(Continued on page 22)
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Achieved in the Functional
Design of Toroidal Decades
This unique development permitting precision
toroids to be combined in decade steps of in-
ductance will appeal to all engineers who are
familiar with the disadvantages of the ordinary
type of inductance decade box.

All the decade units in the plug-in de-
cade series are higher Q toroids such
as are employed in the Burnell attenu-
ation filters. They are guaranteed to a
tolerance of 1% of the marked induc-
tance and have extremely good stability

of inductance vs. voltage and tempera- S

FREQUENCY (CFS)
3 ¢ m 2

ture.

PLUE-IN DECADE COILS

Fy J) S,
g
8

=0

CAN ALSO BE DESIGNED

|ocurve
BURNELL TYPE PID-L

WITH SPECIAL

CHARACTERISTICS FOR

T

SLIGHT EXTRA CHARGE.

LRITS GENERALLY

AVAILABLE FROM STOCK

ARE AS “OLLOWS:

PLD. 10 (MHYS)*
PAD. 23 ™

OTHER RECENT [)’W ACHIEVEMENTS
IN TOROIDS AND FILTER NETWORKS

SIDE BAND FILTERS
Our most recent engineering development in communications
filters has already stirred the interest of the leading receiver man.
ufacturers in the country.
The new side band filters which eliminate, for most applica-
tions, 1the necessity for expensive crystal filiers are expected to
accelerate the advancement of single side band communications.

MINIATURE TELEMETERING FILTERS
In recognizing the need for miniaturization of the presently
bulky telemetering equipment, our engineering staff has succeeded

in reducing the size of telemetering filters 1o as little as 25 to 50%
of the original volume.

SUB MINIATURE TOROIDS
Toroids for intermediate frequencies of 100KC to 1 mega-
cycle. A wide variety of coils ranging in size from 3j inch provides
high Q in the frequency range betweeen audio and RF.
The tiny toroid about the size of a dime has been welcomed
by designers of sub miniature electronic equipment for the tran-
sistor, guided missile and printed circuit field.

Literature for all the above available on request

Write for new and enlarged 16 page catalog 102A
See us at the | R E show booth 678 Kingsbridge
Armory, N. Y. City, March 22-23-24-25,

PED.
PL.D.

33 "
3 E
FiD. 30 =

P1D. 100 MHYS
. 200 ¢
. 300
. 400
. 800
000 MHYS

. 16000 MHYS

. aC000

.. 2G000
<000
8o00°

*Also availabk in P.L.D.-H Type
for_ higher frequency range.

Exclusive Manufacturers of Communications Network Components
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ceiving tubes ranking second only
to all of South America.

» Labor—The survey indicated
that foreign manufacturers of
electronic and electrical products
have a large labor cost advantage
over U.S. companies. In 1952,
total monetary hourly wages and

wage supplements of nine nations
covered by the survey ranged be-
tween 10 percent of U.S. figures
in Japan to 33 percent in Belgium
and Sweden.

» Private Study—A U.S. manu-
facturer of electrical equipment
recently made a study of prevail-
ing labor rates and general effi-
ciency in the use of labor and ma-
terials in the industry in seven
foreign countries. TFor electronic
equipment producers, it showed
the following:

Percent of
U. 8,

Country Product Labor Rate
England Radio Tubes ...... 35%
Germany Electronies o 22%
Holland Electronics-x-rav .. 38%

The effectiveness of labor, com-
pared to the U.S., was 50 percent

for England, 110 percent for
Germany, and 75 percent for
Holland.

This study conecluded that labor
costs of various electrical products
in the seven countries ranged be-
tween 20 and 75 percent of U. S.
labor costs of the same products.

Ignitron Sales Gain In Volume

Resistance-welding equipment
and power rectification for rail-
roads are growth markets

CONTINUED increasing sales of igni-
trons by electronic manufacturers
are indicated by current develop-
ments in the field. As shown in the
chart, resistance welding represents
a substantial and growing market
for the units. Sales to this market
in 1953 are estimated at nearly
$1 million.

» Market Change—Survey of igni-
trons in use in the U. S., made by
AIEE in 1950, covering about 44
percent of all users, shows that the
electrochemical field was the lead-
ing market for the tubes. Indica-
tions are that now resistance
welding and railroading may take
the lead market-wise.

» Railroads—Accenting increased
sales to railroads, application in
quantity of new rectifier equipment
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to multiple-unit railroad cars will
be made on the New York, New
Haven and Hartford Railroad early
this year.

One-hundred such cars, using
ignitron rectifiers to convert 11,000-
volt, 25-cycle alternating current
from the trolley to nominal 600

volts of direct current will be
placed in service shortly, according
to Westinghouse engineers. The
rectified power will operate four
spring-supported motors on each
car.

» Ahead—A new General Electric
ignitron is temperature controlled
and can save industrial users hun-
dreds of thousands of gallons
of water normally used for cooling
these tubes. This development may
substantially increase sales of units
to welders.

Increased use of ignitrons in steel
mills is also predicted. Westing-
house engineers report that igni-
tron rectifiers have proved to be
well suited as main power supplies
for hot-strip mill drives. Units have
been installed for the purpose at the
Fairless Works of U. S. Steel.

Financial Roundup

MoORE manufacturers in the elec-
tronics field report substantial
profits from 1953 business and stock
offerings continue to be active.
Eight firms reported net profits for
varyving periods of 1953:

Net Protit
Company 1933 1952
American Broad-
casting—
Paramount
Theaters (4m) . $7,5669,000 $5,435,000
American Cable &
Radio (10 m)... 1,016,000 524,000
Beckman Instru-
ments (3 m) ... 223,422 190,793
(ieneral Precision
Equip. (9 m) 2,283,830 800,433
TBM (9 m) ...... 24,092,078 21,251,233
Raytheon (6 m) .. 1,639,000 1,913,000
Remington Rand
m) . an . Beps 5,325,769 6.827.794
Ultrasonic (12 m). 268,818 105,441
»Registrations — Eitel-Mec-

Cullough registered with SEC cov-
ering 114,000 outstanding shares
of capital stock (par $1) to be
offered at $7.30 per share. No part
of the proceeds will be received by
the company. The selling stock-
holders, W. W. Eitel, president, and
J. A. MeCullough, vice-president-
treasurer, own 207,000 and 267,000
shares respectively constituting
30.4 percent and 39.2 percent of the

outstanding stock. Eitel will sell

45,000 shares
69,000 shares.
Decca Records

and McCullough,

registered with

(Continued on page 24)
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INDUSTRIAL REMOTE
CAN GREATLY REDUCE Y

Hammarlund equipment
centralizes control,
ups man-hour output!

A careful review of operations within your plant may dis-
close the fact that a variety of functions are inefficiently
handled manually . . . turning “off” and “on” valves,
switches, or operating other controls at remote points.
Perhaps the persons performing these functions do so
only after receiving telephoned orders from a central
dispatch point, and otherwise have little else to do.

Shift these men to more worthwhile activities. Their
former duties can be handled direct from the central con-
trol point by use of highly-reliable Hammarlund remote
control equipment. This all-electronic system requires
only one telephone circuit (or microwave-or radio circuit)
to each remote point for complete control and metering
of all your required operations,

Proven Performance

Refineries, pipelines, utilities, railroads and other indus-
trial organizations who have need for centralized control
of their wide-spread operations are finding that Hammar-
lund has a remote control system to fulfill their needs.
These systems are now in operation by many progressing
industries:— a listing is available on request.

Two basic factors, carefully pre-determined for the
equipment, were flexibility and versatility. Because it is
designed on the building-block principle, using standard
service-proven sections in the most efficient combina-
tions, great flexibility has been achieved. For all practical
purposes, each customer gets a custom engineered instal-
lation at a standard system cost.

Fill out and send the coupon below, or write immediately
for detailed information on how you can cut your operat-
ing costs by using Hammarlund Remote Control and Sig-
naling Equipment. If you send a brief description of your
requirements, Hammarlund engineers will analyze them
and suggest the most efficient system. No chligation,
of course,

HT HAMMARLYNE

ELECTRONICS — February, 1954
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Hammarlund Company
460 W. 34th St., New York City

Please send me detailed literature describing your
Industrial Remote Control Systems.

[ | am sending a brief description of my requirements.
Name
Title

Company
Address

Want more information? Use post card on last page, 23
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SEC covering 145,842 shares of
capital stock (par 50 cents) to be
issued only in exchange for shares
of common stock ($1 par) of Uni-
versal Pictures.

» Offerings And Filings—Clary
Multiplier filed with SEC covering
16,000 shares of common stock
(par $1) to be offered at $6.25 per
share or the last sales price at the
Los Angeles Stock FExchange,
whichever is lower. Proceeds will be
added to working capital.

Packard-Bell offered and sold
4,000 shares of capital stock (par
50 cents) at $12 per share. Pro-
ceeds go to H. A. Bell, the selling
stockholder.

Raytheon placed privately an
issue of $7.5 million in 439 notes
due Nov. 15, 1965. Proceeds will
be used to repay loans totaling $3.3
million and for working capital.

Consolidated Engineering bor-
rowed $1 million through sale of
419 promissory notes due June 1.
1955 to 1968. Proceeds are to be
used to repay bank loans, finance
plant expansion and increase work-
ing capital.

Philco will acquire The Dexter
Co., home laundry equipment manu-
facturers, in stock exchange of 1.05
shares of Philco common stock for
each 3 shares of Dexter. Total of
70,000 shares of Philco common
stock will be used.

Industry Shorts

» Magnetic recording manufactur-
ers licensed by Armour Research
total some 60 companies through-
out the world.

> Isle of Man has been chosen as
the site for a low-power temporary
tv station by the BBC.

» Hair-removing equipment users
have asked FCC for additional time
to meet regulations governing their
equipment.

» Airborne radar tests conducted
by United Air Lines show that C-
band radar will penetrate a mini-
mum of 15 miles of 60 mm per hour
rainfall, using a transmitter power
of 75 kw, and is the optimum for
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FeB. 4-6, 1954: Sixth Annual
IRE Conference And Elec-
tronics Show, Hotel Tulsa,
Tulsa, Oklahoma.

FEB. 4-6: West Coast Audio
Fair, Los Angeles, Calif.

FeB. 11-12, 19545 Joint IRE,
AIEE, ACM West Coast Com-
puter Conference, Ambassa-
dor Hotel, Los Angeles, Calif.

FEB. 18-19: IRE, AIEE Con-
ference on Transistor Cir-
cuits, Philidelphia, Pa.

MAR. 22-25: IRE National Con-
vention, Waldorf-Astoria Ho-
tel and Kingsbridge Armory,
New York, N. Y.

FEB. 24: Cleveland IRE, Elec-
tronic Show, Tomlinson Hall,
Case Institute of Technology,
Cleveland, Ohio.

APRIL 5-10: International Con-
vention of Soundtrack Re-
cording, Paris, France.

APRIL 15-16: RETMA Confer-
ence On Reliability of Elec-
trical Connections, Illinois
Institute of Technology, Chi-

cago.

APRIL 19-20: Symposium on the
Automatic Production of -Elee-
tronic Equipment sponsored
by Stanford Research Insti-
tute and U.S. Air Force,
Fairmont Hotel, San Fran-
cisco.

APRIL 22-23, 1954: AIEE Con-
ference On Feedback Control,
Claridge Hotel, Atlantic City,
N.J

APRIL 24, 1954: Eighth Annual
Spring Technical Conference,
Cineinnati IRE, Cincinnati.

APRIL 27-29: AIEE Electronic
Components Conference,
Washington, D. C.

MAy 4-6: The 1954 Electronic
Components Symposium, De-
partment of Interior audito-
rium, Washington, D. C.

May 5-7: 1954: Third Inter-
national Aviation Trade
Show, 7lst. Regiment Arm-
ory, New York, N. Y.

May 5-7: IRE Seventh Region
Conference & Electronic Ex-

MEETINGS

hibit, Multnomah Hotel, Port-
land, Oregon.

MAy 7-8: New England Radio
Engineering Meeting, IRE,
Sheraton Plaza Hotel, Boston,
Mass.

MaAy 10-12: The National Con-
ference On Airborne Elec-
tronics, Dayton Biltmore
Hotel, Dayton, Ohio.

May 17-20: 1954 Electronic
Parts show, Conrad Hilton
Hotel, Chicago, Ill.

May 24-26, 1954: IRE, IAS,
ISA, AIEE Conference On
Telemetering, Morrison Hotel,
Chicago, II.

May 25-27: Eighth NARTB
Broadcast Engineering Con-
ference, Palmer House, Chi-
cago, Ill.

JuLy 6-9, 1954: International
Conference On Electron Mi-
croscopy, Joint Commission on
Electron Microscopy of Inter-
national Council of Scientific
Unions, London, England.

JuLy 8-12: British IRE 1954
Convention, Christ Church,
Oxford, England.

AUG. 24-SEPT. 4: National Ra-
dio Show of Great Britain,
Earls Court, London, Eng-
land.

Avua. 25-27: 1954 Western Elec-
tronic Show & Convention,
Los Angeles, Calif,

SEPT. 1-16: Golden Jubilee
Meeting of the International
Electrotechnical Commission,
University of Pennsylvania,
Philadelphia, Pa.

SEPT 13-24: 1954: First Inter-
national Instrument Congress
And Exposition, Commercial
Museum and Convention Hall,
Philadelphia, Pa.

SEPT. 1954: International Scien-
tific Radio Union, Amsterdam,
Netherlands.

SEPT. 30-OcCT. 2, 1954: Second
Annual International Sight
and Sound Exposition, Pal-
111111er House Hotel, Chicago,

airborne weather mapping pur-

poses.

» Price—to set manufacturers of
$175 has been set by RCA for its
color tv tube.

» Tuna fish catch of 55 tons,
valued at $20,000, was landed in
one day by use of Honeywell’s sea
scanar in commercial tuna fishing.

» Proposal of FCC may help f-m
broadcasters income by allowing
second program on multiplex chan-
nel at any time or beep radio during
nonbroadcast hours. Beep system

uses ultrasonic tone to activate
special receivers.

- > Reports of interference requir-

ing FCC investigation rose from
10,124 to 21,749 in last fiscal year
with tv cases predominating.

» Russian decree has been issued
calling for the manufacture of 2.8
million radios and 325,000 tv sets
in 1954.

» Commercial f-m transmitters
are on the air in four Austrian
cities and there are plans to place
three more in operation.
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THIS 1S 13 SQUARE INCHES

|3:.. BIGGER PICTURE
3 SHORTER CABINET

WITH NEW WESTINGHOUSE 90, 21-INCH TUBE

e memme e
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Westinghouse

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.

The new Westinghouse 90° deflection
picture tubes give you a 5 percent
larger picture than any other 21-inch
tube — 13 square inches more actual
picture area than that of the largest 70°
tubes.

What’s more, the overall length of the
tube has been cut at least three inches.
Here’s the way to reduce TV cabinet
depth — or to eliminate the “hat” from
the back of the set.

But still more, the new Westinghouse
90° tubes will actually produce a sharp-
er picture than old 70° types. Electro-
static types are equipped with the new
Westinghouse electrostatic focus gun
which produces sharp, clearly defined
pictures because of its smaller spot size.
Magnetic focus tubes contain the simply
constructed magnetic focus gun which
gives crisp pictures in all areas.

ET-95044

ou cAN BE SURE...IF IS

Want more information? Use post card on last page

New Westinghouse aluminized
screens arc available, too.

Investigate these Westinghouse 90°
deflection 21-inch tubes today. They
will make your black-and-white sets sell
faster in the months ahead. Call your
Westinghouse sales representatives for

complete data .-and sample tubes or
write, wire or phone Dept. A-2024 at the
address below.

21-INCH WESTINGHOUSE
90° DEFLECTION TUBES
ARE AVAILABLE WITH:

Electrostatic Focus
Electromagnetic Focus
Aluminized Screens

o e o o

Non-Aluminized Screens

RELIATRON TUBES

25
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One big family
with a single thought

Whether you need terminals, clips, coils,
chokes; capacitors — or any of a number
of electronic components — you can be
sure they’re right if they’re made by CTC.

One continuing basic idea governs the
manufacture of every CTC product. And
that idea is: quality control. We could not
guarantee our products as we do without
a constant check of numerous details that
determine reliable performance. Our qual-
ity control engineers see to it that these
manufacturing standards are consistently
maintained — from close scrutiny of raw
materials right through to inspection of
finished product.

Pictured here are a number of com-
ponents available at CTC including our

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components,
custom or standard

three kits. These components come in
standard form and are also custom engi-
neered to meet your particular require-
ments. We would be glad to give you com-
plete details, including specifications and
prices, on any or all CTC units — as well
as information on how CTC components
can be specially designed to solve your
electronic components problems.

You will find it well worthwhile to use
components that are guaranteed. Write to
Cambridge Thermionic Corporation, 437
Concord Avenue, Cambridge 38, Mass.
West Coast Manufacturers contact: E. V.
Roberts, 5068 West Washington Blvd.,
Los Angeles 16 and 988 Market Street,
San Francisco, California.

SEE THE CTC COMPONENTS ON DISPLAY AT BOOTH 502, IRE SHOW, KINGSBRIDGE ARMORY, NEW YORK, MARCH 22-25th.

4 CTC Componentsshown include: A.capacitor; B, standard and insulated terminals;
C. coil form kitl; . panel hardware; E. coil kit; F. RF choke kit; G. coil forms and
coils; H. standard and custom terminal boards; I. ceramic board; J. RF chokes;

K. diode clips.

ELECTRONICS — February, 1954
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oo« NEW GERAMIC
PERMANENT MAGNET

R
4 Typical INDOX I Permanent Magnets
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DEMAGNETIZING FORCE-H-OERSTEDS (GILBERTS PER CM)

A Demagnetization and Energy Product Curve for INDOX 1

. . . Opens
New Fields for
Product Designs

INVESTIGATE THESE
CHARACTERISTICS

@® Higher coercive force
than any other commer-
cial permanent magnet
material.

@ Negligible hysteresis and
eddy-current losses in
magnetic circuits having
an alternating-current
component.

@ High electrical resistivity.

@ No critical materials re-
quired.

@ Lightweight.

@ Magnetization practical
prior to assembly.

Let our forty-three years of
accumulated permanent mag-
net experience help you to
utilize this new magnet in
your products. Write to
Dept. 2A for complete de-
tails.

INDIANA PERMANENT MAGNETS

THE INDIANA STEEL PRODUCTS COMPANY - VALPARAISO, INDIANA

WORLD’S LARGEST MANUFACTURER OF PERMANENT MAGNETS

28 Want more information? Use post card on last page.
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Keep TABS on
P i

) Tested and

. Approved
e Beyond
-~ Specification

Chester ENGINEERED plastic insu-

lation, laboratory and field tested to
more than meet specifications provides
both easier working qualities and
longer service life. These rugged plas-
tic coatings offer maximum immunity
to abrasion, weather, oil and most
chemicals. Smooth and pliable, they
pull through channels and conduit

JAN-C-76
WIRES’

SRIR, SRHYV, SRRF, WL

105°C, 90°C, 80°C
UL APPROVED; o ?
120°C

*Solid colors or spiral marking

FLEXIBLE
CORD

TV LEAD-IN
WIRES

COMMUNICATION

WIRES & CABLES —

TO SPECIFICATIONS

4
HAS THE ANS
cote wi

q
tions or Custom

with—

easily and offer excellent appearance
in open wiring. Chester single or multi-
conductor wires and cables are avail-
able for electrical, electronic, TV,
radio, telephone and many other in-
dustries. Call or write for illustrated
bulletins, today!

LACQUERED
e et — AND
NYLON WIRES

SHIELDED
WIRES & CABLES

INSTRUMENT
WIRES

Sre—

COAXIAL
CABLE

SPECIAL
WIRES & CABLES

TO SPECIFICATIONS

3

P

Gy T@*}"
b
&

. b write,
CHESTER caBLE corRP = || i
G HEFECSISIT SERIR 3 N E W Y O R K
b -
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ONLY FILM TYPE RESISTORS MEET HIGHER

Advancing requirements of instrumentation,
military electronics and television focus
emphasis on greater stability for non-wire
wound recistors. IRC believes its filament

type construction offers the best answer to
more exacting standards. For over 28 ycars
TECHNIQUE the film type resistance element has proved
its superior stability —even in today’s
newest IRC Boron-Carbon Precistor.

A thin coating of precured and
stabilized resistance material is
bonded to special glass or an in-
organic core to form IRC's exclu-
sive filament type element. This
is in contrast to the carbon pill or
siug principte of construction. Its
uniformity and stability have
proved superior since the eartiest
days of radio.




high popularity—high stability

More IRC Filament Type BT Resistors
are used in radio and TV sets than
any other brand. They meet and beat
JAN-R-11 specifications, and have been
tested and approved by most producers
of government equipment. Exception-
ally stable—in 14, 14, 1 and 2 watts.
Send coupon for Data Bulletin.

high voltage—high stability

IRC Type MV High Voltage Resistors
offer outstanding stability even in very
high resistance values. Filament resis-
tance coating in helical turns on cer-
amic tube provides a long, effective
conducting path. 2 to 90 watts. Check
the coupon for detailed information-

high economy—high stability

Type DC Deposited Carbon Resistors
combine accuracy and economy with
high stability. Excellent where carbon
compositions are unsuitable and wire
wound precisions too large or expen-
sive. Available in 14, 1 and 2 watts.
Use coupon for further facts.

STABILITY STANDARDS

high accuracy—high stability

The ultimate in stable non-wire wound
resistors. Type BOC Boron-Carbon lj
watt Precistors are ideally suited for
critical circuits where stability and high
accuracy under widely varying tem-
e peratures are important. Extraordinary

— load life. Send for Bulletin.

- Boron& Deposlted«CarbonPrecus-& sj»
tors . Power Resustors «Voltmgtb-r iy
Multipllers * Low Wattage Wire

- Wounds » Insulated Compps:tlon AL

G Reslstors . VoLume ”Con;rolt

o e

. ssm&

o At o i
i

- o e G =

o AN &

o A = &ss

=
i
=

o
G

X Precag!on Wire Wounds e Ultrg HP& -
- and Hi- Voltage @Rasggtors*- Low*‘s&
“Vaiue Ca pgcgtors;,@séi_erwgm =
" Rectiflers » Insulated Chokes »

L
" Hermetic Seal Terminals P
e @- e .

TR,

Eliminates Possibility of End-Cap Trouble

Eliminates Danger of Mechanical Damage

Improved Electrical Characteristics

INTERNATIONAL RESISTANCE CO.
403 N. Broad St., Philadelphia 8, Pa.

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

Send me full data on: {J DC Deposited Carbon;
O BT Insulated Filament Type Resistors; (] MV
High Voltage Resistors; [0 BOC Boron - Carben
Precistors; (0 MBC Molded Boron-Carbon Precistors

Name

Title.

Company

Address

City. Zone State




Behind the radar curtain that guards our shores

Moqne’ron illustrations courtesy of Raytheon Manufacturing Company

Source of UHF waves that make All of these parts are made from

possible the radar screen guarding our  Syperior seamless nickel tubing. As a

eontinental perimeter is the magnetron. . 4iar of fact, there is Superior tubing

Essential elements of the magne- in every one of the 400 different types
tron, and the anodes and cathodes of the  of Raytheon magnetrons—a record pos-
companion direct-reading oscilloscope are 1o only because of great satisfaction

POANEC .Superlor JilbepConipzny with Superior alloys, fabrication, deliv-
For example, in the Raytheon magnetron . q ] Put hief d

above, Superior furnishes: A. The cathode S T u your c e ge
(heart of the magnetron); B. The anode; pendence upon Superior. Superior Tube
C. The sleeve on the wave trap (or choke) ~ Company, 2500 Germantown Ave.,

assembly. Norristown, Pa.

All analyses .010°° to
%'’ oD,

Certain analyses in Light

L Walls up to 2%’ OD.
Seamless Nickel Cathode. Lockseam* Nickel Cothode Dise Cathode* No.2 Grid Cup 7 -
Owal, double bred, .025" Round, vestical emboss, 121" 0D,.312 305 Stoinless :‘:::‘yn?:teelr :');res d?:c "clf,l'(:",dc:s'hz:? as::v:i: ai lc_s:'kse:fm’f', Im'ude
048" x 003" Wall. .045"° OD x .002}’ Wall. leng, Steel, Rolled By 4 Mkl T i S L
x A anodes, grid cups and other tubular fabricated parts are available
12mm long. 26.5 mm long. edge. '3?9,, from Superior. For information and free literature on these products
3/0"‘ . 2‘:2,, as well os Cathaloy A-30, A-31%% our latest Cathode Alloys,
| Gl &8 o address Superiar Tube Company, Electronics Division, 2500 German-
Jong. town Avenue, Norristown, Pa.
*Manutactured under 0.S Patents
**U.S Trademark appliad tor
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OHMITE

Adenebloos

e Sprcinl [ondoe

MADE TO ORDER TO SOLVE YOUR
UNUSUAL CONTROL PROBLEMS

MODEL "R"” RHEOSTAT
500 WATTS
12.5 OHMS

MODEL "N” RHEOSTAT
300 WATTS
50 OHMS

PROBLEM — A manufacturer of electric
motors and speed regulators needed a con-
trol device, operated by one knob, that
could be used to test and demonstrate
various methods of A-C motor speed regu-
lation.

12 OHMS 50 OHMS

MODEL **J”
RHEOSTATS
50 WATTS

MODEL 212-11-T3
TANDEM TAP SWITCH

SOLUTION —o0huite produced a special combina-

in any desired manner. As a result of this special

tion of four rheostats and three |1-po=ition switches,
all coupled together in tandem. and operated by one
knob. The tap switches are loosely coupled to the
rheostats so when the quick-make taps close. the rhe-
ostat settings are not changed. All unitz are clectri-
cally independent. Any unit or all unit= can be con-
nected in the circuit to be tested. and can be wired

BE RIGHT WITH @ '_F{

RHEOSTATS -«

control device. test and development work was greatly

speeded up.

Ohunite is prepared to develop special combinations
of standard rheostats, resistors. and tap switches to
meet vour individual requirements. Consult vour
Ohmite representative.

A ETIE

RESISTORS o

TAP SWITCHES



BUSHINGS FOR SPECIAL
PANEL THICKNESS

Extradong bush.
ings and shafts
allow mounting
on panels up to
2 inches in
thickness. Seven
bushing lengths
are available,
from 14 10 24
inches.

SCREW DRIVER SLOT SHAFT

Where infre-
gunent adjust-
ments are need-
ed, shalt ends
can be slotted
for operation
with a serew-
driver. Tamper-
ing with the
shaft setting is
thus minimized.

TANDEM ASSEMBLIES

Ohmite rheo-
stats can be
mounted two or
more in tandem,
for simultane-
ous operation of
several circuits.
Universal joints
provide smooth,
positive mechan-
ical action.

360° WINDING

2
ol

Two small mod-
els available
with continuous
circular core and
endless winding.
Unlimited rota-
tion of shaft and
contact arm.
Taps supplied
any desired an-
gle on windings.

SEALED, ENCLOSED CAGES

TOGGLE SWITCH

Compact, corro-
sion - resisting
metal enclosure,
permanently
scaled by a dou-
ble seam, pro-
tects the unit
completely.
Available with
rheostat Models
H and J.

Toggle switch is
operated with a
positive snap by
the movement
of the contact
arm. Opens the
rheostat  circuit
or switches an
independent eir-
cuit. Available
for all models.

DEAD LUG OFF POSITION

Opens the cir-
cuit at the high
or low resist-
ance position as
the contact
passes on 1o the
lug, which is dis-
connected from
the winding.
Recommended
for light duty.

SNAP-ACTION OFF POSITION

Opens the rheo-
stat circuit at
the high or low
resistance posi-
tion. The circuit
is opened as the
brush snaps into
an insulated
notch next to
the lug, provid-
ing indexing.

LESS THAN STANDARD

ROTATION

Rheostats can be
supplied with
winding space
and angle of ro-
tation less than
standard. Rheo-
stats can also be
supplied with
fixed or adjust-
able stops.

OHMITE MANUFACTURING COMPANY
3610 Howard St., Skokie, llinois (Suburb of Chicago)




PROBLEM: TO START UP
A REFRIGERATOR AUTOMATICALLY
To run efficiently, refrigerators must be defrosted
periodically. They must also be started up again
within a definite time. How to do this aulomatic-

ally, without relying on the housewife's judgment,
was once a problem.

Have you
ever worked
with Bellows?

Although bellows seldom get the spot-
light in engineering courses, they have
proved invaluable in solving some of to-
day’s important engineering problems.

Clifford vapor-actuated thermostatic
bellows assemblies are simply designed,
dependable and easy to install. They pro-
vide an accurate temperature control that
is not costly.

They have gained wide acceptance for
temperature control for this purpose in all
types of Diesel engines, stationary and
automotive, as well as truck and pas-
senger car gasoline engines. They are
used, too, in water heating or cooling
tanks, steam coolers, acid baths, glue
heaters, bottle washers, tempering baths,
and other equipment. For additional in-

ELECTRONICS — February, 1954

NOW ¢ STANDARD PROCEDURE"”’

Automatic timers now start defrosting process at
& pre-determined time. Thermostat then auto-
matically turns current on when temperature
reaches pre-determined point. Food spoilage is
averted and frozen foods kept from melting.

formation, fill out and mail coupon below.

CLIFFORD MANUFACTURING COMPANY,
Waltham 54, Massachusetts. Division of
Standard-Thomson Corporation. Sales of-
fices in New York; Detroit; Chicago; Los
Angeles; Waltham, Mass.

AND HERE'S THE ANSWER

Automatically starting up refrigerating units at
low cast was solved through the use of bellows
assemblies by Haydon Manufacturing Company.
This vapor-actuated assembly gives the close ter-
perature control essential.

GLIFFORD 5%

J°. MANUFACTURING CO. &
( WALTHAM, MASS“'P
O

)
O Stanpagp - 19O

MITAL BELLOWS

EXCHANGIRS

P ——— L B L S

CLIFFORD MANUFACTURING COMPANY
119 Grove Street, Waltham 54, Massachusetts

Gentlemen:

Please send me information on bellows application for temperature control. Also for

O Vacuum tube adjustments [J Transmitting motion between two mediums [J Sealing rotary
shafts or packless valves [0 Transmitting motion hydraulically to remote points [J Providing
for thermal expansion [J Providing shock mounting or vibration dampening [0 Differential

Nome..eovvvivinnesnnnn

Company Name..... oLl R Lol e TR

No. and Streef....... NN, N, . - onens "R Bccoo0o00d

i
|
i
l
|
|
: pressure control
|
|
|
|
|
l
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‘Want more information? Use post card on last page.
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VOLTS CURRENT RIPPLE
0-1500 0-200 Ma. | 0.5% | 20 Mv. ;
0-1200 0-20Ma. | 0.1% | 10Mv.| 10 Amp.[ 1220
0-1000 0-500 Ma. [ 0.5% | 20 M. 1350
200-1000 | 0-500 M. [ 0.5% | 20 Mv. 1250 |
0-1000 0-50Ma. | 0.1% | 10Mv.[ 10Amp, 1020
0-600 0-3Amp.  [0.5% | 10 Mv. 780
0-2.25 Amp. | 05% | 10Mv. 770
0-1.5 Amp. [ 0.5% | 10 Mv. 760 &
0-600 0-750 Ma. [ 0.5% [ 10Mv. 750 [
0-600 0-300Ma. | 0.5% [ 10Mv.| 10 Amp.
0-150 Bis | 0-5 Ma. * | Smv.
0-600 0-300Ma. | 0.5% | 10 Mv.[ 10 Amp| 500R §

#1 0-600 | 0-200Ma. |0.5% | 5 Mv.|10Amp.
#2 0-600 | 0-200Ma. | 0.5% | 5Mv.|10Amp.

.0-600 0-200 Ma. [ 0.5% | 35 Mv.|10Amp.
0-150 Bias 0-5 Ma. * 5 Mv.

#1 200-500] 0-200 Ma. | 0.5% | SMv.| 6Amp.
- #2200-500| 0-200Ma. | 0.5% | SMv.| 6Amp.

200-500 0-200Ma. [ 0.5% | SMv.| 6Amp.| 245

0-400 0-150 Ma. | 0.5% | 5 Mv. {10 Amp.
0-400 0-150 Ma. | 0.5%, | 5Mv.|10Amp.} 2400
0-150 Bias 0-5 Ma. 4 5 Mv.

0-400. 0-150 Ma. | 0.5% | 5Mv.|10Amp.

0-150 0-5 Ma. ™ 400 =
100-400 0150 Ma. | 0.5% | SMv.[10Amp.| 141 (8
100-400 0150 Ma. | 0.01%] 1 Mv.[10Amp.| 2000 |

0-350 0-3 Amp. 0.5% | 10 Mv. 730 :

o 0-350 0-2.25 Amp. | 0.5%, | 10 Mv. 720 __
¢ 0-350 0-1.5 Amp. | 0.5% | 10 Mv. 710 &
= 0-350 0-750 Ma. [ 0.5% | 10 Mv. 700 =
= 100-325 0-150 Ma. | 0.5% | 5 Mv.|10 Amp.

4 0-1508Bias | 0-5 Mo. "™ 131 |

170300 0-150Ma. | 0.5% | 5Mv.| 5Amp. |
S 0-150Bios | 0-5 Ma. < | 5 M. 315
1 0-150 0-50 Ma. | 05% | 5 Mv. 150

3-30 0-30 Amp. | 0.5% | 0.1% 3030
113 010 Amp. | 0.5%, | 10 Mv. 13200
033 To-100Ma_ [5Mv. | Tmy ]

WORKMANSHIP

Workmanship is of a quality with the highest existing production standards

and best instrument electronic practices consistent with the intended vse of
the item as o confinvous dufy voltage regulated power supply. Oil filled

paper condensers and resistor-board construction are included in the design.

FOR NEW POWER SUPPLY CATALOG — WRITE DEPT. No. 789

34 Want more information? Use post card on last page,
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MODEL 700

pc: 0:350 volts, 750 ma.
h line,

105-125 volts, and load

V% for bot

TION:
REGULA variations, 0 750 ma-

10 millivolts.

RIPPLE: 1.50 ump___Mode\‘ ’;\2%
’ —Mode
Th it is available delivering: %%g zrrn“p —Model 730
is un

Voltage Regulated Power Supplies are conserva-
tively rated. The regulation specified for each
unit is available under all line and load condi-

tions within the range of the instrument.

DC POWER SUPPLY SPECIFICATIONS
REGULATION: As shown in table for both line

fluctuations from 105-125 volts and load vario-

tions from minimum to maximum current.

*REGULATION FOR BIAS SUPPLIES: 10 milli-
volts for line 105-125 volts. 2% for load at 150

volts.
fAll AC Voltages are unregulated.

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

All units are designed for relay rack mounting

or bench use.

MANUFACTURERS OF ELECTRONIC EQUIPMENT « RESEARCH s DEVELOPMENT

| KEPCO

LABORATORIES

131-38 SANFORD AVENUE + FLUSHING 55, N.Y.

February, 1954 — ELECTRONICS
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specified

TRANSISTOR
as HEARING AIDS

— ®
standard o GUIDED MISSILES

equipment é ///// | POCKET RADIOS
by @V/ﬂ/ a
MINIATURE AIR-

ACTUAL SIZE BORNE EQUIPMENT

leading

[ ]
manufacturers SMALL TRANCEIVERS

TRANSISTOR TRANSFORMER
GRAMER TINYFORMERS

® Gramer TINYFORMERS, first choice 7types available for immediate delivery!

of design engineers, are pacing the tran-

. : . . MATCH. IMPEDANCE D.C. RESISTANCE size wT
sistor to shrink otherwise large devices (R 80 - re) SEC ol sec. IN INCHES s
down to minute size. Gramer TINY. M1 Interstage | 20,000] 1,000 | 1,150 | 175 | 11/32x3/8x3/8 | 005
FORMERS match inputs and outputs M2 Interstage | 20,000 1,000 930 95 | 11/32x3/8x3/8 | .005
in transistor circuits, improve their -

g S Eonest fre ma Output 600 50 66 7.7 | 11/32x3/8x3/8 | .005
quency response, will help reduce your
. . . - M5 Output 400 50 70 9.3 | 11/32x3/8x3/8 | .005
product to minimum size while main-
_ . . M6 Input 200,000 1,000 | 2,600 135 | 11/32x3/8x3/8 | 005
taining the highest degree of operating <
efficiency. m7 Output 1,000 50/60 160 9 | 11/32x3/8x3/8 [ 005
M10 Choke iy 830 21/64x3/8x3/8 | 005

A COMPLETE LINE OF TRANSFORMERS FOR EVERY TYPE OF INDUSTRY

Send your
Meet MIL-T-27 Grade 1, Class specifications
A or B; and Grade 2, Class C now for
Specifications. cost-free
recommendations

TRANSFORMER CORPORATION

.2734 NORTH PULASKI ROAO - CHICAGO 39, ILLINOIS (R

ELECTRON|CS — February, 1954 Want more information? Use post card on last page, 35



All Weston Rugged-
ized instruments have
externally operated
sealed zero correctors.

WESTON Ruggedized Instruments are
Insulated, breakproof 1

available not only in D-C but in movable iron A-C, - conneciin WO 1
are molded into in-
ternal rubber,

rectifier type A-C and thermo. All are supplied
with essential sealed zero correctors—shock-resisting flat i

plastic windows—and connection terminals molded | &;

N

into internal rubber, leakproof, breakproof and il

effectively insulated. For complete details, write
for bulletin. Weston Electrical Instrument Corporation,

614 Frelinghuysen Avenue, Newark 5, New Jersey. Tough, flat plastic
windows are really
shock resistant.

| !
WESTON ruggedized instruments |

36 Want more information? Use post card on last page, February, 1954 — ELECTRONICS



A complete range of sizes and designs of term.inals, lead-ins

gIaSS-tO-metaI and stand-offs for hermetic sealing is offered by Stupakoff.

Made with Kovar metal, the ideal alloy for sealing to hard
glass, Stupakoff Seals are durable and depeadable. These
are not mechanical compression seals. but are permanently
Seals fused by chemical interaction. They may be installed by

conventional assembly techniques.

‘Write for a copy of the new Stupakofi Catalog 453,
giving detoils of over a thousond si: es and stvies
of Stupakoff Seols.

STUPAKOFF CERAMIC
& MANUFACTURING COMPANY

h LATROBE, PENNSYLVANIA

ELECTRONICS — February, 1954 Want more information? Use post card on last page, 37
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for Scores

vaane MAR

- ”//"” ‘ n
7

This husky long-lived Box-type Counter is
available with 6 figures, in either the ratchet
model, or in the new geared model with
bearing inserts. This new gearing permits
speeds of 1,000 counts per minute, which
makes the counter adaptable to prac-
tically any manufacturing process

where large figures are wanted for

VWant mare information?

of Manufacturing Processes

07-,,,(5.»‘;“”3
« REG. U.5. PAL CRb

A= 135026

easy reading at a distance. Figure out how

this counter can be built into your product

as a new sales advantage over competition.

Write:

VEEDER-ROOT INCORPORATED
HARTFORD 2, CONNECTICUT

\\ Chicago 6, lll. + New York 19, N. Y. - Greenville, S. C.

Montreal 2, Canada * Dundee, Scotlond
/ Offices and Agents in Principal Cities

“The Name that Courts”

Use post card on last page.
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The Right Malch

for miniature equipment
requiring a dependable
miniature chopper. ..

AIRPAX C747

“MIDGET”
400 CYCLE CHOPPER

Statistics prove that Airpax leads the nation in quantity and quality of choppers. Model C747 is available
in quantity for immediate delivery from separate facilities at either of our two plants. Performance,
rating and life are equal and better than that of our larger models. The MIDGET has 6.3 volt, 400 cycle
drive, phase angle of 65°, SPDT contacts of about 135° dwell time. Con-act our 3ales Department for
complete specification details, our Engineering Department for quick assistance with your application.

AIRPAX PRODUCTS COMPANY, MIDDLE RIVER, BALTIMORE 20, MD.




e?
1y couldn’s Pe %7

The books said it couldn’t be done—
but Andrew engineers went ahead and
designed an antenna that gives
excellent coverage mounted inside the
tower! This ingenious development
enabled station WTOP in
Washington, DC to use their television
tower for FM too—and so save

thousands of dollars.

Whatever your problem in antennas
Andrew ingenuity will find the answer.
Be sure to consult us.

4

- CORPORATION
363 EAST 75TH STREET, CHICAGO 19

40 Want more information? Use post card on last page, February, 1954 — ELECTRONICS



Burton brawne advertising

THINGS ARE

The difference between these two

fuses is no illusion . .

LITTELFUSE

PLAINES. ILLINOIS

AS THEY SEEM...

The long lines are strictly parallel—

that they appear otherwise is an optical illusion.

This fuse merely has the metal caps cemented (o the

glass.

This Littelfuse has the caps locked to glass like this,

The ends of the glass are formedA. The solder which
is bonded in a separate operation to the cap reflows
through the small aperture and spreads out to form a
permanent collar-button lock® between cap and glass—
impervious to moisture and vibration. The exclusive
Littelfuse feature eliminates fuse failure due to loose caps.

Littelfuse leads all other fuse mannfacturers in design
patents on fuses.  Lock-cap assembly patent no. 1922642



R, C anp L ACCURATELY MEASURED

RESISTANCE, CAPACITANCE, INDUCTANCE and power factor measured quickly
and accurately on this self-contained and robust instrument. Its industrial-
designed appearance fits well in modern surroundings and partners its

outstanding electrical performance.

UNIVERSAL BRIDGE TYPE TF 868

Resistance f"?m 0.12 to | single direct reading L.C.R. | Continuousiy variable bridge
10Ma, Capacitance from | djal—no multiplying factors | voltage and automatic de-
lunF to 100uF, and Induct- | jpyolved. tector sensitivity control.
ance from IyH to 100H,

oy e _—

Full data and prices of any of the items listed below will be ly on req
UNIVERSAL BRIDGE TF868 - FM DEVIATION METER TF934
FM/AM SIGNAL GENERATOR TF995 - STANDARD SIGNAL GENERATOR TF 867
ALSO
VACUUM TUBE VOLTMETERS - FREQUENCY STANDARDS - OUTPUT METERS

WAVEMETERS - WAVE ANALYSERS - Q METERS - BEAT FREQUENCY OSCILLATORS

MARCONI INSTRUMENTS

13-25 B‘E’AVE-R STREET - NEW YORK 4
CANADA : CANADIAN MARCONI CO., MARCONI BUILDING, 2442 TRENTON AVENUE, MONTREAL
ENGLAND: Head Office: MARCONI INSTRUMENTS LIMITED, ST.- ALBANS, HERTFORDSHIRE

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2
Ce4

Managing Agents in Export:

42 Want more informatlon? Use post card on last page, February, 1954 — ELECTRONICS



Waldes Truarc Ring Replaces Nut and Washer
...Cuts Costs $5.28 Per M...Speeds Assembly by 50%

OLD WAY. Main shaft required costly threading. Assembly was TRUARC WAY. Truarc Retaining Ring snaps quickly and simply
slowed by the double application of washer and nut and time-con-  over shatt. Lock assembly is secured in one fast operation. Virtually
suming tightening operation. all play is eliminated from lock.

]. Chesler and Sons, Inc., Brooklyn, N.Y., manufacturers of the pre-
assembled ""Reddi-Mount”’ cylindrical lockset, uses a single Waldes
Truarc Retaining Ring instead of an old fashioned nut and washer
to secure the entire assembly of their lock. This new, improved

NEW DESIGN USING WALDES TRUARC RING
PERMITTED THESE SAVINGS

OLD WAY
TR - v o $10.00 per thousand fastening method ena?ales Chesler to ehmmate'a costly threading . ..
Cost of Washer . . . . . 3.80 " " save money on material . . . speed assembly time by 50% and pro-
Labor for Threading . . . 2.00 “ - duce an improved, more durable product.
Assembly ... ..... 3.00 i’

TOTAL $18.80

TRUARC WAY

You, too, can save money with Truarc Rings. Wherever you use

‘machined shoulders, bolts, snap rings, cotter pins, there's a Waldes

Truarc Retaining Ring designed to do a better, more economical
job. Waldes Truarc Rings are precision-engineered . . . quick and
easy to assemble and disassemble.

Cost of Truarc Ring and
Grooving Operation . . $11.52 per thousand

Assembly ........ 2.00 B

USMRE SLESL Find out what Waldes Truarc Retaining Rings can do for you.

- Send your blueprints to Waldes Truarc engineers.

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

= R T e S
SEND FOR NEW CATALOG T, £-026
. / L ' ,:j:.:i"? Waldes Kohinoor, Inc., 47-16 Austel PL, L.1.C.1,N.Y.

_/ \WALDES

i
oAy

_C/-'\ . ] \~§;

a]/—Tn“AﬂE e JTE

J
|
|
|
[

REG. U. S. PAT. OFF. :
[
|
|
!
(™

Please send me the new Waldes Truarc Retaining
Ring catalog.

"l

|

|

, |

(Please print) |
|

|

RETAINING RINGS

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

WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTEGTED BY ONE OR MORE OF THE

FOLLOWING U.S. PATENTS: 2,382,947: 2.362.948: 2.416.852; 2.4213.341: 2,439.705: 2.441.846:

2,455,165 2.420.941; 2,463,380: 2.483,303: 2.487.802: 2.487,803: 2,491,306: 2.309.061:
AND OTHER PATENTS PENDING.

ELECTRONICS — February, 1954
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General Plate TRUFLEX"

General Plate Truflex Thermostat Metals
and Fabricated Assemblies can cut your costs and
give you reliable performance in your products
requiring temperature control, indication or com-
pensation required.

Advanced General Plate production methods
coupled with the best equipment available insure
positive consistency in thermal and mechanical per-
formance, and in maintaining close dimensional
tolerances, hardness, etc. Every lot, whether it is 10
or 10,000, is a duplicate of the original, thus elim-
inating rejects and costly adjustments in assembly.

General Plate Truflex fabricated assemblies are
engineered and manufactured to your specifications,
ready for installation into your products. They elim-
inate costly fabrication problems. .. needless spe-
cial equipment costs . .. experimental and assembly
adjustments.

44 Want more information? Use post card on last page,

For you who desire to manufacture your own parts,
Truflex Thermostat Metals are available as strip in
coils or flat cut lengths.

It will pay you to investigate General Plate Truflex
Thermostat Metals for your requirements. Write for
engineering assistance and catalog.

You can profit by using

General Plate Composite Metals!

METALS & CONTROLS CORPORATION
GENERAL PLATE DIVISION

32 FOREST STREET, ATTLEBORO, MASS.

February, 1954 — ELECTRONICS
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New! HIGH REGULATION Power Supply

® REGULATION 0.01%

e 0.1 MILLISECOND
TRANSIENT RESPONSE

o INTERNAL IMPEDANCE

0.1 OHM, 25 uH
® HUM LESS THAN 500 uV

e SEALED TRANSFORMERS,
CHOKES, CONDENSERS

Model 712B Power Supply is deliberately designed to give you
the finest performance obtainable plus broadest usefulness and
the lowest price consistent with quality. It offers high regula-
tion, low internal impedance, low ripple, and the exceptionally
fast transient response of 0.1 milliseconds. It also provides four
outputs for maximum applicability, and less than 50 millivoles
change (no-load to full-load) at any regulated output voltage.
The instrument has a 0 to 500 volt, 200 ma regulated supply,
and a fixed =300 volt tap making available a 50 ma, 300 to 800
vole variable supply for klystron operation. Continuously vari-
able bias voltages, separate voltage and current meters, and
generous overload protection are provided.

Model 712B will meet the most exacting requirements of
heavy duty laboratory or production work. It is particularly
useful in powering temporary setups, oscillators, small trans-
mitters, complex systems and certain types of klystrons,

-hp- 712B Power Supply

To insure long, trouble-free operation, Model 712B has
sealed transformers and chokes, oil-filled filter condensers, and
is fully fused. Only high quality components are used, and no
electrolytic condensers are employed.

OTHER -hp- POWER SUPPLIES
-hp- also offers two other high stability, high regulation DC
or AC power supplies. -5p- 710A provides output continuously
variable 180 to 360 voles with regulation of 1% and hum less
than 0.005 volts. -bp- 710B is identical except has voltage
range of 100 to 360 volts. -bp- 710A, $85.00; -hp- 710B,
$100.00 f.o.b. factory.

For complete information, see your -hp- field
representative or write direct

HEWLETT-PACKARD COMPANY

2948D Page Mill Road « Palo Alto, California, U. S. A.

OUTPUT VOLTAGES:
DC Regulated High Voltage: 0 to
+500 volts (without switching), 200 ma.
max. load. .
DC Regulated Fixed Bias: —300 volts,
50 ma. max. load.
DC Variable Bias: 0 to —150 volts, 5 ma.
max. load.
AC Unregulated: 6.3 volts CT, 10 amps
max. load.

REGULATION:
(for line voltage 115 volts &= 10%)
DC Regulated High Voltage: Less than
50 millivolts change no-load to full-load at
any output voltage.
DC Regulated Fixed Bias: Less than 50
millivolts change no-load to full-load.
DC Variable Bias: Regulated against line
voltage changes. Internal impedance 0 to
10,000 ohms depending on bias control
setting.

SPECIFICATIONS

RIPPLE: Less than 500 microvolts.

INTERNAL IMPEDANCE:
DC Regulated High Voltage: (For fre-
quencies above 20 cps.)
Full-load: 0.1 ohm in series with 25 uH
max.
No-load: 1 ohm in series with 50 uH max.

RECOVERY TIME: Upon application of full-
load: 0.1 millisecond max.
Upon decrease from full-load to:
(a) 0 ma. —0.5 millisecond max.
(b) 25 ma. —0.1 millisecond max.
Maximum transient voltage —1 volt.

METERING: Current Meter: 0 to 200 ma.
(high voltage only).
Voltmeter: Three ranges, 0 to +500
valts, 0 to + 150 volts and 0 to —150 volts.
Panel switch connects meter to DC regu-
lated high voltage or DC variable bias
and selects range.

TERMINALS: Either positive or negative DC
regulated high voltage terminal may be
grounded. Positive terminals of both bias
supplies and negative terminal of DC reg-
vlated high voltage are common.

OVERLOAD PROTECTION: AC line, DC reg-
vlated high voltage, DC regulated fixed
bias and filament supply are separately
fused. DC regulated high voltage drops
to zero if bias fuse blows.

POWER SUPPLY: 115 volts = 10%, 50
to 1000 cps.

CABINET: Rack Mount. 104" high x 19” wide
x 141" deep. Detachable End Frames with
handles for bench use, $5.00 pair. (Specify
-hp- 17 End Frames.)

WEIGHT: 62 Ibs. net, shipping weight 100 Ibs.

PRICE: $350.00 f.o.b. factory!

Data subject to change without notice.

at I. R. E.

See the 712B and many other
new ~-hp- instruments at the
I. R. E. Show—Booths 248,250

Corner INSTRUMENTS AVENUE
and RADIO ROAD

Want more information? Usc post card on last page, 45
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L
Mo lUN2... slip ring assemblies

for synchros « gyros - resolvers

R
- z A 4-ring assembly
= ? /'k
7/

3-ring assembly

o g\
3 . 4 2-ring assembly

éﬁtﬁ“&w

9-ring assembly

Slip Ring Assemblies
shown actual size

For more than 12 years, PMI has engaged
intensively in the design, development, and manufacture of Slip Ring Assemblies,
including the miniature “synchro type” slip rings. These are now being produced
on a high-volume, low-cost basis, with the same precision and high quality found
in PMI’s large and highly complex units.

PMI is widely recognized as a leading designer and manufacturer of trouble-free,
long-lived, heavy duty Slip Ring Assemblies for radar antennas, gun directors,
aircraft detectors, strain gage instrumentation, and similar applications. PMI ex-
perience includes the use of all known acceptable materials and all practicable
assembly techniques.

PMI miniature Slip Ring Assemblies are manufactured in accordance with cus-
tomer or government specifications. All units are subjected to 100% inspection
prior to shipment. Government source inspection is also available if desired.

Your request for further information will receive prompt attention. Please write
on your business or professional letterhead to P M Industries, Inc., Stamford, Conn.

P M Indusiries, Inc., Stamford, Conn.

Design- Development - Production e Electro-mechanical Assemblies

46 Want more information? Use post card on last page. February, 1954 — ELECTRONICS



THE UNIDIRECTIONAL
TRANSMISSION LINE

- MICROWAVE INPUT POWER

MICROWAVE
"y, POWER TRANS

€™ MITTED WITH

> NEGLIGIBLE

MICROWAVE POWER ATTENUATION

THIS DIRECTION
ATTENUATED MORE THAN 2008.

The Uniline section is a new development speci-
fically designed for use in test measurements
particularly where the impedance of the load is
variable. For example, one of the several possi-
ble applications for the Uniline is as a replace-
ment for the loss-type attenuator commonly used
for isolation between source and load. In this
instance, very substantial isolation is provided
with negligible loss in transmitted power. Up to
100 times as much power is available for test
purposes when the Uniline is used. The Uniline
is a truly non-reciprocal transmission line ele-
ment, not a directional coupler.

THE MICROWAVE
AMPLITUDE MODULATOR

MODULATION IN
CW INPUT

MODULATED RF QUTPUT

This new ferromagnetic resonance device is es-
sentially a continuously variable microwave at-
tenuator controlled by an applied magnetic field.
Amplitude modulation of a CW microwave signal
may be obtained by varying the magnitude of the
magnetic field by means of an external modulat-
ing source. The Gyraline thus permits the micro-
wave oscillator to be operated on a CW basis to
eliminate undesirable frequency modulation and
double moding frequently present when one of the
klystron elements is directly modulated. The
Gyraline also offers many possibilities as an
electronically controlled microwave attenuator,

TECHNICAL SPECIFICATIONS

FREQUENCY RANGES: (Five models available) . .

5900-6400, 6400-6900, 6900-7400, 8800-9400,
9600-10,400 megacycles.

ATTENUATION, FORWARD DIRECTION: Less than
1 DB.

ATTENUATION, REVERSE DIRECTION: Z0 DB,
(Approx.)

VOLTAGE STANDING WAVE RATIO: 1.3:1,(or less)
either direction.

FREQUENCY RANGES: (Five models available) . .

5900-6400, 6400-6900, 6900-7400, 8500-9900,
9600-11,200 megacycles.

INSERTION LOSS:
MODULATION FREQUENCY: Up to 3000 cps. . .

VOLTAGE STANDING WAVE RATIO:
1.4 to 1. {or less) . . .. ... ..

POWER HANDLING CAPABILITIES:

Maximum continuous microwave

Less than 1 decibel

D-92 AUDIO DRIVER FOR GYRALINE

Provides a flexible and convenient source of audio
power for operating the Gyraline.

Circuit consists of an cudio oscil-
lator which provides sine wave
modvulation trom 800 te 1200 cps.
This oscillator drives an 8 watt out=
put amplifier which is motched to
the Gyraline ¢oil. The gain of the
D-92 Driver is sufficient fo drive the
Gyraline to greater than
90% modulation,

Complete information
vpon request.

power dissipation, 2 watts. . . . .

COIL IMPEDANCE:
Nominal coil impedance at 1000 cps:
500 or 2000 ohms (either). . . « .+ .

Write for descriptive bulletins.

CASCADE RESEARCH

CORPORATION

53 VICIORY LANE, LOS GATOS, CALIF,

Want more information? Use post card on last page, 47

ELECTRONICS — February, 1954
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For high voltage wiring...
CORONA SHIELDS by Ucinite

Specially designed for television and other high volt-
age circuits, these Ucinite corona shields are made
of cadmium-plated brass. With all sharp edges turned
inward for maximum corona resistance, they provide

excellent protection in electrical connections.

The

UCINITE CO.

~ Newtonville 60, Mass.
Division of United-Carr Fastener Corp.

Want more information? Use post cord on last page,

Ucinite is equipped to manufacture, assemble and wire
to your specifications, a wide variety of electrical parts
and assemblies for use in electronic apparatus of all
types. For full information, call your nearest Ucinite

or United-Carr representative, or write directly to us.

Specialists in

ELECTRICAL ASSEMBLIES,

RADIO AND AUTOMOTIVE

February, 1954 — ELECTRONICS



FASTENER

® FACILITATES NESTING
of sheet metal stampings

L B

® ELIMINATES DAMAGE

due to welded or
staked studs

UNITED

=CARR

MAKERS OF

ELECTRONICS — February, 1954

FASTENERS

Want more information? Use post card on last page,

wahar americanradiohistorvy com.

Welded or staked studs are easily
damaged in transit from one de-
partment to the next or during
processing, painting, polishing,
etc. The bolts themselves can
cause serious damage, .denting,
scratching or chipping painted or
polished surfaces.

But this

QUICKEY SNAPSIN just before
final assembly . . . allows finished
parts to be nested for economical
transportation without protruding
studs of any kind. Installed at the
last moment, every Quickey is
petfect. If damaged during later
assembly operations, any Quickey
can be removed and replaced
easily and quickly, even in blind
assemblies.

Like thousands of other fasteners and
allied devices, designed and manufac-
tured by United-Carr, Quickey helps
speed assembly and cut costs. Avail-
able in a complete range of sizes and
in volume quantities; further details
on request.

UNITED-CARR FASTENER CORPORATION, CAMBRIDGE 42, MASSACHUSETTS

49
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STACKPOLE

Variable RESISTORS
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STACKPOLE

Composition

CAPACITORS

Cost-saving, low-value,

S0

Cost-saver bushingless
controls

Similar to standard Stackpole LR-2
controls except that a plate with
sturdy mounting lugs replaces the
conventional threaded brass bushing
for easier assembly.

fixed types

Originated by Stackpole, these tiny
units r:ot only represent the simplest,
most inexpensive capacitor design yet
produced — but likewise have charac.
teristics that make them more desir-
able than larger, more costly capacitors
for many uses. 47 standard types, 0.1
to 10.0 mmf. Write for Stackpole GA
Capacitor Bulletin,
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STACKPOLE )

Molded COIL FORMS

Cut Assembly Costs!
You can reduce coil sizes and
costs with simplified
and fewer soldered
Stackpole molded ¢
able with jran co
“hairpin” leads. W

N
ST VAL,

B
"ITw
AW LAWARY

Qe

: cut assembly
point-to-point wiring
connections with these
oil forms, Types avail-
Te sections. Axja] or

rite for Catalog RC.9,

SAMELL 1 g

Engineering
Samples
are proof of the pudding!

Engineering samples of standard
Stackpole companents are available
to quantity users. Send details of
your requirement for recommenda-
tion by Stackpole engineers.

i s
1ancess e\ectnca\ toy :
- ole SW1

write for Stacke
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If you are inferested in H'E
24 hour duty performance

GET ALL THE FACTS ABOUT

NOTHELFER
TRANSFORMERS

* HIGH
EFFICIENCY

TRANSFORMERS
FOR:

HEATING
TESTING

POWER
ELECTRONIC
ELECTRIC FURNACE
SPECIAL WELDING
PHASE CHANGING
PRECIPITATION
CONTROLLING

. All coils vacuum pressure impregnated.

RESEARCH

2. All connections over 5 Amperes silver soldered. LIGHTING

3. Grain Oriented Steel in sizes above 1 KVA, and conserva- INDUSTRIAL

tive copper assures high efficiency and low losses. MEASURING

4. All units individually tested to assure quality performance. SIGNALING
5. Only the highest quality materials used. T

6. We sincerely believe NWL Transformers are superior, and ’ OUR 34th YEAR ’ e :nodL;f(:t

we have built our business on this policy.

SEND FOR 8 PAGE BULLETIN

No Charge At Any Time For
Design Service

WINDING LABORATORIES

9 ALBEMARLE AVE. TRENTON, NEW JERSEY

Manufacturers of Electrical Transformers—
Testing Equipment

MEMBER MEMBER
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ALLIED CONTROL'’S

\/5|zs CUT 66%

\/wm;m CUT 48%

\/REUABunY DOUBLED

\/wmsm FIELD APPROVED

Designed to withstand a shock of 50G, these new Allied
Control double-throw miniature relays were developed
to meet the rigid requirements of U.S.A.F. Specifica.
tions MIL-R-5757A.

Known as the Allied MH series, this new line of relays
consists of the 6-pole MH-18, the 4-pole MH-12, and
the 2-pole MH-6. Contacts are rated at 2 amps resis-
tive or 1 amp inductive at 28 volts D. C.

The high performance of these relays has been achieved

Want more information? Use post card on last page.

ACTUAL SIZE

4-Pole Double-Throw
Miniature Telephone

New MH-12 with Relay

Interchangeable
Mounting

in an extre}nely compact, unitized construction and
parallels the most recent advances in airborne equip-
ment design. The “actual size” photographs shown
above highlight the 66% savings in overall size, the
48% savings in weight and the 30% reduction in
chassis area.

For detailed specifications and drawings of these new

relays, contact your local Allied Control Representa-
tive or write us for Bulletin 1002

WWW_americanradiohistorv com
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50 G MINIATURE RELAY

APPROVED MIL-R-5757A

SIX DIFFERENT MOUNTINGS

¢ ¥
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¥ 3 @ 2y &
3 o 3
B L - ull
e R = T _— ~ P . R — s —_— . S — = —
[ s
‘l
!

1. Standarc Mounting

4. Plug-In Mounting With Socket
2. Flush Mounting—2 Studs at 54" Centers

5. Thru-Chassis Mounting—Terminal Up
3. Thru-Chassis Mounting-—Terminals Down 6. Flush Ring Mounting

FEATURES

Wide Ambient Temperature Range: 55°C 10 85°C standard—65°C to 125°C MHB-type
Vibration Resistant: 15G’s vibration to 500 cycles

e  Operating Shock: no contact chatter to over 50G’s
High Altitude: seal-tested to 70,000 [eet .
Dependable Operation: life expectancy of over 1 million operations at rated load
High Speed: operate-to-make time under 8 ms.
release-to-make time under 4 ms.

release-to-break time under 2 ms.

CONTROL COMPANY, INC. &
2 EAST END AVENUE, NEW YORK 21, N. Y.

Want more information? Use post card on last page.
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Save production dollars

Germanium

;. - -
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Speed Assembly Eliminate
In Your Circuitry Errors!

With a unit as tiny as a germanium diode chances of error in assembly are multiplied. . .. But
the tapered design of the Radio Receptor diode case works for you to eliminate these problems.

Allowing polarity identification at a glance or touch, the taper goes a long way to reduce
error in connecting the diodes into your circuit. The hexagon shape assures ease of handling and
prevents rolling, especially when the leads are cut off to permit mounting the diode in clips. All
this means less rejects, increased production and real dollar savings!

Precision made to meet strictest requirements, Radio Receptor diodes are being specified in an
ever increasing number of electronic circuits where stability, dependability and durability are of
prime importance.

Our engineers will gladly submit their recommendations. Write us today—without obligation,
of course. We also manufacture Germanium Transistors and SELETRON Selenium Rectifiers.

|
8% APPROX. e 1157 MAX, )

— APPROX.

.0B0” MAX. OIA,

Pins for clip mount.
ing.

1/327 O1A.

230" MAX,

Tinned wire,

= 250" MAX, —>

Pigtails are crimped

t
Hexagon case pre-

¥ o - Tapered case of Germanium wafer
vents rolling and fa- ;"":m::: A':k:l ,po": Interior vacuum im.  Molded phenolic with soldered direct to
cilitates handling. strong permanent  Pregnated with inert glass filler shows base. Wafer is not
CaRECtion wax for permanent direction of current plated.
protection against  flow >—>

fumes and moisture.

Seletron RADIO RECEPTOR C©MPANY, INC.

and Germa’m’um @ In Radz.o and Electronics Since 1922
' Sales Dept.: 251 West 19th Street, New York 11, N.Y.

,D?/UlSlO’n Telephone; WAtkins 4-3633 « Factories in Brooklyn, N.Y.
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- il
o o Break?

°®

oy
. "\ Perhaps the problem of
ol e ﬂ’.\ e protection or control of your
equipment can be solved by a
\ = HEINEMANN Circuit Breaker.

Operating on a hydraulic-magnetic, sole-
noid principle . . . with or without inverse
time delay . . . HEINEMANN Circuit Breakers
offer almost unlimited possibilities in ful-
filling standard or special functions.

Your requests for special information will
receive prompt attention.

Overload Calibroting  Shunt Relay SPECIAL CIRCUITS

Teip Top Trip Trip
—-————-—-———-—-—

B = = SPECIAL OR FRACTIONAL RATINGS

!

e

Close tolerances of protection may be ob-

i
-

i e ’
—c— e . e _ e tained by precise, fractional rating be-
b tween 10 milliamperes and 100 amperes.
= M
— ")
=t [ ALARM CONTACTS
L nd
—— Alarm contacts are available on certain
models to permit visual or audible signal

e TeNw (ENT NORE WOUS SEND At U AR AR GENNS GHNN SN SRR SN S on 'ripping of circuit breaker.

DUAL RATINGS

A single circuit breaker may be furnished
with two coils for operation on different
currents.

SPECIAL RESPONSE CURVES

Timevs. per cent overload response curves
may be selected to match protection char-
! acteristics to the requirements of your
I SIUE wE PR A ANUY SR GNUE GURE ATUW NN MM CNED NS G GUNE AN GemSw Produc'_

WIS D EENE MRS TN s OIS WAED WY SueH WA EED ENND SNED SED AES e

HEINEMANN ELECTRIC CO.

97 PLUM STREET TRENTON 2, N, J.

NENPANN

HEINEMANN Circuit Breakers...One, two and three pole...10 milliamps to 100 amperes
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EL SEGUNDO
CALIFORNIA

POWER RECTIFIERS

Widest range in the Industry -
Power Factor 959
Ratings to 250 KW
Efficiencyta 379,
Write for

HIGH VOLTAGE s MINIATURE

RECTIFIER
CARTRIDGE TYPE
Case Diameter: From 1/,” to 1V,"”
Length: From 1,” to 12",
Current, Half-wave: 1.5 ma to 60 ma.
Voltage, DC Output: 20 volts to
200,000 volts.

Write for Bulletin H-1

RECTIFIERS

Hatf-wave, Full wave and
Voltage Doubler Units.
Input Ratlngs from 25 to

195 volts AC.
DC Output Current from
65 ma to 1200 ma.

Write for Bulletin ER-178

INTERNATIONAL:
RECTERIER

General Offices: 1521 E. Grand Ave., El Segundo, Calif. « Phone: ORegon 8-6281
Chicago Branch Office: 205 West Wacker Drive © Phone: Franklin 2-3889
New York Branch Office: 501 Madisomn Avenue ® Phone: Plaza 5-8665

58 Want more infc-mation? Lse pest card on last page. February, 1954 — ELECTRONICS
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Regardless
of model...
Presto has only

one quality

Take,
for instance,

the finely
engineered...

EQUIPMENT
SPECIFICATIONS

¢ Dynamic range better than 50 db at
3% distortion.

¢ Three-motor drive system. i)
* No friction clutch or friction brakes. é.g H
¢ Heavy-duty construction throughout.
¢ Separate erase-recording-playback %
heads.
¢ Twin speed: 7%" /sec. or 15" /sec. i
= Frequency response 50 to 15,000 cps. 4|
* Reel size: 7” standard, 102" with W
RA-1 adapter. o
e Flutter: at 7%"”/sec., 0.25 — at 8

15" /sec., 0.20.
Available in 110 or 220 volts and 60

or 50 cycles.
* Weight: 41 lbs. ' 1
|
o
R pemEn g
A
NEW RA-1 4

REEL ADAPTER . ©

L
enables owners of the N 4
RC-7 and 900-R1 k_ 5 ;
recorders to use 105" Dyt =%
reels. Carries out all 1 {
normal functions, o ¥
such as fast forward / f ‘iy

and rewind speeds.
Easily attached.

)
WORLD'S LARGEST MANUFACTURER OF PRECISION RECORDING EQUIPMENT AND DISCS

The completely portable PREsTo RC-7 is a precision recorder in every detail. Yet it’s
rugged and durable for heavy-duty field recording, and equipped with every feature
this service demands. Built around a sturdy 3-motor drive, the RC-7 contains the same

high-quality components found in Presto’s fine studio equipment.

The RC-7 has separate recording and reproducing heads. Monitoring from tape is
instantaneous. Mechanical friction devices, which always requirc constant adjusting,
are totally eliminated from the RC-7, and virtually no adjustment is needed through-

out the life of the machine. Note the RC-7’s other features in the column at the left.

All of PRESTO’s engineering experience as the world’s foremost producer of preci-
sion recording equipment has been devoted to making the RC-7 the outstanding
leader in fine tape recorders, in flawless performance, simplicity of operation, and

long and thoroughly satisfactory service,

Write for complete engineering data and price

: [

PARAMUS, NEW JERSEY

RECORDING CORPORATION

25 Warren Street, New York 7, N. Y.
Walter P. Downs, Ltd., Dominion Square Bldg., Montreal

Export Division:

Canadian Division:

www.americanradiohistorv.com



Facts behind the S-1 TIMER’S extraordinary

#12 and 714 fasten to center shaft (/13)
All other parts slip on shaft.

Formula S-1: Expensive high torque, ball bearing motor, low inertia "
of moving parts, high proportion of precision and ground Gentlemen ... Let me give you
parts, no thrust bearings as found in ordinary clutches. h f f )

® High torque (2 inch-ounce at 100 RPM) industrial grade motor the OTMU,Q or our asmundmg
(#1) with no internal gear train so small changes in load due to final accuracv of OOS cec Obfained
binds or hand acceleration cause no phase shift between rotor —\ ] *
and rotating field ... runs continuously to eliminate starting error. \Viﬂl our D_C clufch s_i Timer"’

® Precision cut gears (#2, #3). Any eccentricity or inaccuracies in A\
gearing reflect directly in timer reading.

® Slip clutch composed of hardened steel spring (#4) riding «
V-grooved graphited (for long wear) collet, applies .6 inch-ounces
of torque to aluminum {for low inertia) contro! disc (#5) with over
314 tiny teeth in its periphery.

@ To hold control disc {#5) at rest, 2 hardened steel brake shoes
(#6), ground to square knife edges, grip periphery of control disc
in 4 places ... control disc position to under %2 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.
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 (#12) 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 STHNDHRD

The STANDARD ELECTRIC TIME COMPANY

97 LOGAN STREET - SPRINGFIELD 2, MASSACHUSETTS

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

60 Want more information? Use post card on last page. February, 1954 — ELECTRONICS



Whether you order 1 or 1,000,000
you can rely on C-D elecirolytics.

The consistent demand for C-D, year after
year, by the country’s leading manufacturers
is proof of the uniform quality of C-D
ELECTROLYTICS. Whatever your ELECTROLYTIC
requirement you will find that
Cornell-Dubilier’s consistent dependability is
unmatched in the field—even to the new, real
small (miniature) ELECTROLYTICS.

Engineering samples sent on request. For your
special design and application problems, use
our Technical Advisory Service. Write to:

Cornell-Dubilier Electric Corp., Dept. K-24
South Plainfield, New Jersey.

THERE ARE MORE C.D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE

CORNELL )
DUBILIERC4 ALY

PLANTS IN SOUTH PLAINFIELD, N. J.: NEW BEDFORD. WORCESTER AND CAMBRIDGE, MASS; PROVIDENCE AND HOPE VALLEY R. (.
INDIANAPOLIS. ING.: FUQUAY SPRINGS AND SANFORD. N. C.. ANO SUBSIDIARY. THE RADIART CORPORATION. CLEYELAND, OHIO

= B o

ANTENNAS ROTORS CAPACITORS VIBRATORS CONVERTERS

ELECTRONICS — February, 1954 Want more information? Use post card on last page, 61
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New Jobs
for the World’s
Most Useful
Metal
—Straits Tin

Tin mining in Malaya. Here a
test boring is being removed.

New tin-alloy platings
improve products, cut costs

The number of new ways you can use Straits Tin to make
better products at lower cost is today growing faster than
ever, and lower cost means higher profit.

New tin-alloy platings, for example, are giving increased
protection against corrosion to steel.

Tin-zinc and tin-cadmium platings have been found to
be many times as resistant to corrosion as either zinc or
cadmium alone.

Tin-copper electrocoatings are increasingly useful. Red
bronze can now be used as a more durable undercoating
for chrome—white bronze for applications similar to those
of silver plate.

And because tin is as handsome as it’s adaptable, a
new tin-nickel alloy is proving itself a more attractive, more
corrosion-resistant decorative plating than the conventional
chromium on nickel copper.

New plating alloys represent just onc of the ways Straits
Tin can do more for you today.

Over a third of the global tin output is mined and smelted
in Malaya. Known as Straits Tin, this metal is over 99.87%

62 Want more informafion? Use pwst card on last page.

pure, and is world-famous for its absolute reliability of grade.

Whether you're planning a new product, working to
improve an old one, or simply seeking ways to avoid the
squeeze between rising manufacturing costs and resistance
to higher product prices, a careful reappraisal of the proper-
ties of Straits Tin may uncover a profitable answer to
your problem.

Write now for any information you may need about
versatile, plentiful, economical Straits Tin.

MALAYAN

A free copy of our new bulletin
“How Straits Tin Can Help You,”
is yours for the asking.

BUREAU

THE MALAYAN TIN BUREAU

Dept. 386, 1028 Connecticut Ave., Washington 6, D.C.

February, 1954 — ELECTRONICS
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& THESE EXTREMES y

R —-or anyfhmg mb?/en?

TRANSFORMERS /

—custom=-built to military specifications
or your specific performance needs

/ lang evin specialization insures
faster delivery and highest quality

You can depend on LANGEVIN for every transformer requirement, large or.
small, including pulse transformers, charging reactors, saturable reactors, high
cycle transformers and units built to the most rigorous specifications. Highly
specialized facilities permit fast handling of short or long runs with maximum
economy and rigid quality control. For prompt quotations or engineering col-
laboration, call or write today without obligation.

LANGEVIN MANUFACTURING CORPORATION
37 WEST 65th STREET, NEW YORK 23, N. Y.
A SUBSIDIARY OF THE W. L, MAXSON CORPORATION

A aads v 2. o

LANGEVIN Royal J. Higgins Co. e Andrew A, Foley Assoc. R. B. Siveenell
; 10105 S. Western Avenue 640 Federal Ave. 1900 Queen St.
REPRESENTATIVES: Chicogo 43, Hlinois Comden 3, New Jersey Fort Worth, Texas
P. A. lund W. C. King Co. Harris-Hanson Co. Edword A, Ossmonn & Assoc..
514 Corrolt Ave, 1355 Westwood Blvd. 5506 5. Kingshighway 3 Juniper 5. o
Mamaroneck, New York Los Angeles 24, California St. Lovis 9, Missouri Rochester 10, New York -

EXPORT DISTRIBUTO:RS INTERNATIONAL STANDARD ELECTRIC CORPORATION, 50 CHURCH ST., NEW YORK CITY

ELECTRONICS — February, 1954 Want more information? Use post card on last page, 63
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You know his first concern is you...

CONFIDENCE is born in one look at the eyes. ..
the set of the shoulders..."the cut of his jib”.
In a second, you know he’s had years of training
and weathered it well. You know you couldn’t
be in better hands...and if anyone can get you
there, he will,

Yes, it takes years to build confidence like
this, in any line. And the whole organization of
Bristol Brass ... young yet experienced ... is
keyed to keep the confidence that any promised
shipment of Bristol Brass sheet, rod, or wire
will get there at the promised time, if it’s

humanly and mechanically possible to doso. In
fact, that’s what ‘Bristcl-Fashion™ means...a
term still in use that came to be first applied to
the old clipper ships out of Bristol, England . ..
always shipshape, correctly marifested, and
right on time.

The BristoL Brass CORPORATION, makers of
Brass since 1856 in Bristol, Conn. Offices or
warehouses in Boston, Chicago, Cleveland, Day-
ton, Detroit, Los Angeles, Milwaukee, New York,
Philadelphia, Pittsburgh, Providence, Rochester.

Tt T moovs Buass el it Besh™

Want hore information? Use post card on last page.
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FOR ELECTRICAL AND ELECTRONIC ENGINEERS

TRIFLUORO

Published by TECHNICAL SERVICE, Chemical Manufacturing Division, The M. W. KELLOGG Company FEB.-MAR. 1954 1‘,H"_UF’.UE
S —all ETHYLEN
POLYMERS

Cosmotron’s 17,000 Parts of Kel-F
Keep 11 Million Joules in Check. ..
Under 5 x 10 mm. Vacuum! m@

Consistently high dielectric and
mechanical strength and an ex-
tremely low gassing rate are three
of the unique combinations of prop-
erties of “Kel-F” polymer which
are utilized in Brookhaven Na-
tional Laboratory’s famed Cos-
motron.

Iach of the Cosmotron’s 2432
magnet grid bars is effectively insu-
lated with “‘boots” and bolt covers
whose dielectric strength remains
consistently high in presence of
large magnetic and electrical fields.
“Kel-F”’—non-porous and non-
volatile— assists in maintaining the
vacuum chamber at the required
low pressure.

The insulating “boots” were
fabricated from %" polymer sheet
stock precision-molded by Reiss
Manufacturing Corporation, New
York, N. Y., from unplasticized
“Kel-F*’ polymer Grade 300.
Plastone Products Company, Inc.,
Lindenhurst, N. Y., blanked,
punched and formed the sheet to
dimension. The Brookhaven Na-
tional Laboratory molded the insu-
lating washers and bushings.

FLUGRO
CHLORO
CARBON
PLASTIC

DISPERSION
COATINGS

For further information ask for
Application Report E-120

Have You Checked These Recent TRIFLUORO

ETHYLENE

Significant Developments in Kel-F?

Pressure-sensitive Tape-— silicone ad-  Coating on Aluminum—bond between
hesive combined with “Iel-I"" per-  “Kel-F” and metal strong enough
mits manufacturers to apply corro- to permit forming without dam-
sion and solvent resistant coatings aging chemically-inert coating.
at their own plants. Tape retains  Coating—.005" to .010” thick—
basic chemical, electrical, mechani-  has no pinholes, eannot pecl or be

- - = - cal propertics of “Kel-F”'—stays stripped or damaged by bending
_— “#8  tacky from minus 65°F to 300°F— metal. New England firm furnishes
adheres to metal (with 32 oz. in. this service including coating and 0ILs

Brookbaven Cosmotron's 2432 magnet grid
bars, operating in high vacuum, are ‘' gapped”’
and insulated with “Kel F” plaitic.

strength), synthetics, wood. forming. WAXES
GREASES

Regisiered trademark for The M. W. Kellogg Company’s trifluorochloroethylene polymer product SEE REVERSE SIDE)




TRIFLUORO
CHLORS

ETHYLENE

POLYMERS

MOLDING
FOWDERS

TRIFLUORO
CHLORO

ETHYLENE
POLYMERS

oILS
WAXES
GREASES

CONTINUED FROM PRECEDING PAGE

Aircraft Antenna Molded in Kel-F
to Cut Cavitationand Corrosion...
Prevent Leaks at High Altitudes!

A casing of “Kel-I" trifluorochloro-
ethylene polymer plastic, on this glide-
path antennae “takes” operating con-
ditions prohibitive to other materials.
Exposed to ice abrasion, thermal
cveling and corrosive gases, 1t main-
tains top performance in RF com-
munication.

High dielectric strength through
thermal cycling, and under high hu-
midity prevents signal dissipation at
ground level or at high altitudes. High
mpact, compressive strength prevents
damage from wind loads or airborne
solids.

The new antennae is injection
molded of **Kel-F” trifluorochloroethy-
lene polyvmerby Auburn Button Works.
Inc.. Auburn, N. Y., for tlie Technical
Appliance Corporalion. Sherburne,
N. Y. It was specified by the Boeing
Airplane Company.

For further information osk for
Application Reporet E- 121

Leading molders, extruders and fabri-
| cators specialize in the production of mate-
rials and parts made of “Kel-F .. . each
month this column will spotliyht several
of these companies with their principal
services and products,

Chicago Gasket Company
Chicago, I

Compression & Transfer Molding
Rod Sheet & Tube

Cortland Industries, Inc.
Chicago, M.

Machining Production
Sealing of Film

Electronic Wave Products, Inc.
| New York, New York

| Sealing of Film
Forming
Gaoskets Container Liners

Perma-Line Rubber Products, |
Corp.
Chicago, L

l Corrosion Control

Dispersion Application

The Rex Corporation
West Acton, Mass.
Extrusion |

| Extruded Rod Tube & Spaghetti

l Insulated Wire

Registered trademark for The M. W. Kellogg Company's trifiuorochloroethylene

Reusable ““‘Chases’’ Keep
Portable Receiver
Crystals “‘on the beam”

RF crystal “chases” or frames of
“Kel-F'' extend the effective life and
improve operating characteristics of
portable. fixed-frequency military
radios. Excellent dielectrie strength in-
sulates against leakage of RF pulses.
unbreakable frames prevent damage
and permit re-use.

The 34" x 34" “‘chiases’ are injection
molded from unplasticized “Kel-F” by
Electronic Mechanics. Ine.. Clifton, N.J.

For further information ask for
tipplication Report No. E-119

lymer prodict.

Be sure you have the
newr BUYERS GUIDE for
Kel-F parts and sorciees!

CHEMICAL
MANUFACTURING
- DIVISION

M. W. KELLOGG

PULLMAN




STABILI
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Check these:

Stabilizing and Regulating Ability

Correction Speed

Waveform Distortion

Input Range

Output Range

and you will specify

Instantaneous Electronic

Here’s how the Stabiline type IE measures up:
Stabilizing and regulating ability — For all
conditions maximum variation less than
+.25 of 19,. For input voltage changes,
variation less than +0.1 of 19,. Load cur-
rent change or power factor change from
lagging .5 to leading .9 will vary output
voltage less than .15 of 1.

Correction speed — Comparatively instan-
taneous — 3 to 10 cycles.

Waveform distortion — Never exceeds 39%,.
Is generally under 29.

Input Range — For nominal 115 volts output,
input range is 95 to 135 volts. For nominal 230
volts output, input range is 195 to 255 volts.

THE 202 Clarke Avenue, Bristol, Conn.

SUPERIOR ELECTRICEILE Please send my copy of Bulletin S351

COMPANY Yodoy e Name ... R —

BRISTOL, CONNECTICUT : POSTHION .\ oo oo

Manufacturers of ! Co. NAM@. ..o
POWERSTAT VARIABLE TRANSFORMERS !
STABILINE AUTOMATIC VOLTAGE REGULATORS ! Co. Address.. .. ... ...
VOLTBOX A-C POWER SUPPLIES :
POWERSTAT LIGHT DIMMING EQUIPMENT : City Zone State

VARICELL D-C POWER SUPPLIES
SUPERIOR 5.WAY BINDING POSTS

THE SUPERIOR ELECTRIC CO.

NE rvee IE

AUTOMATIC VOLTAGE REGULATORS

Output Range — Output voltage on 115 volt
units can be adjusted from 110 to 120 volts;
on 230 volt units from 220 to 240 volts.
Furthermore, the Stabiline type IE has a
circuit simplicity and mechanical ruggedness
that minimizes maintenance.

Check all these characteristics against all
other automatic voltage regulators and you
will find Stabiline type IE is superior in
design, construction and performance.
Stabiline automatic voltage regulators type
1E are available in ratings from
.25 to 5.0 KVA. Special types
will be application engineered
to meet specific requirements. |

Want more information? Use post card on last page,




| 70,000 cycles per second

...recorded on one tape recorder, the Ampex Model 311

This versatile Ampex recorder is a combina-
tion of a wide-range direct recorder for high
frequency phenomena and an fm-carrier
recorder for highly transient or extremely low
frequency phenomena requiring excellent am-
plitude accuracy. It provides a means for
recording nearly every type of data encoun-
tered in laboratories and in industry.

The Ampex 311 uses two parallel channels on
quarter-inch tape. The direct recording chan-
nel handles frequencies from 300 to 70,000
cycles per second. The fm-carrier channel has
high transient accuracy in the range from 0
to 5,000 cps.

The Ampex 311 can record diverse types of
data signals with a common time base. For
instance, the fm channel might record high
transient phenomena or low frequency signals
while the direct channel records wide-band
multiplexed signals or other high frequency
information.

Even where serving only one need, the Ampex
311 is effectively a two-channel recorder, since
the channel not being used to record data
can be used for time signals. Thus, it can serve
the same purposes in many cases as either a
two-channel direct recorder or a two-channel
fm-carrier recorder.

AMPEX

AMPEX Model 311 Combination Recorder
Two parallel channels cover a wide range of
data situations:

The fm channel
o Frequency response, 0 to 5,000 cps. = 1
db.

o Transient accuracy independent of minor
tape flaws and irregularities.

The direct channel

e Frequency response, 300 to 70,000 cps.
=+ 3 db.

e Wide band multiplexed or fm-carrier data

¢ High frequency phenomena

For further information write to Dept. E-1370R-B

CORPORATION

AMPEX CORPORATION

934 CHARTER STREET * REpwoob City, CALIFORNIA
Branch offices : New York, Chicago, Atlanta, San Francisco
and College Park, Maryland (Washington, D.C. area)

Distributors: Radio Shack, Boston; Bing Crosby Enterprises, Los Angeles;
Southwestern Engineering & Equipment, Dallas and Houston;
Canadian General Electric Company, Canada
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NEW LOW PRICES FOR G-E ALUMINIZED TUBES
Help You In The Black-and-White TV Market!

EXTRA COST IS HALVED.
NOW YOU CAN FEATURE TOP PICTURE
QUALITY IN EVERY SET YOU BUILD!

G.E. LOWERS PRICES for aluminized tubes, to
strengthen your position in the 1954 volume
black-and-white market. The cost differential on
many types has been cut in half. Now you car.
design into «ll TV sets the greater brightness
and contrast which aluminized tubes give. Ycu
can use a tinted safety glass with no sacrifice
of picture brightness. You can offer topnotck

video at moderate voltages.

G-E SERVICE to TV builders on aluminized tubes
follows a pattern that started with basic
development of the product. Later, G.E.
pioneered process after process of manufacture
... finally, through scientific quantity production,
achieved savings that now are being passed

on to the whole television industry.

GET THE FIGURES! Phone, wire, or write for
latest prices on G-E Aluminized Tubes! Learn
how little more it will cost to provide pictures
up to 100% brighter—your answer to today’s
stiff TV competition! Tube Department,
General Electric Company, Schenectady 5, N. Y.
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INSULATING SPRAY

Higher dielectric strength
than any other insulating spray
on the market!

Proven by twenty years of
use by leading component parts
manufacturers =
Now packaged in easy-to-use
Spra-tainer especially for you!

Contract service calls cost money. Spray every TV installation with
Insl-x E-16 and eliminate return calls. The extremely high dielectric
strength of Insl-x E-16 assures positive insulation. Insl-x dries to a
hard but extremely flexible finish of unusual thickness.

Use Insl-x, the material that was designed to do one specific job—

Available in clear, aluminum, INSULATE.
gloss & flat black Specify Insl-x E-26 for complete insula-
tion of electrical equipment and wiring.

Insulate everything in TV set except mov-
i t d tubes! § t d o o
B lReonR ez Plavert Lorons: acioe: For Safely Handling “Hot” Wires

Keep out moisture, rust.

Do away with the uncertain protection of taped
tool handles. Insl-x E-33, the material used by
major utility companies for insulating linesmen’s

TECHNICAL DATA

Dielectric strength, 800 to 1200 v/m e tools, is now available to you!

Drying time, 3 to 5 minutes ¢ Hard, yet Just diE tool handles—Insl-x E-33 dries to a tough,
retains great flexibility. Adhesion excellent smooth coating that provides absolute protection.
to all conventional assembly surfaces in- In bright red for quick, positive tool identification.

cludin§ ceramic, anodized aluminum and
phenolic e Highly resistant to chemicals
and moisture.

See your jobber, or write for complete technical data, Dept. 402
INSL-X SALES COMPANY, 26 Rittenhouse Place, Ardmore, Pennsylvania

Insl-x Products are available in bulk for spray, dip, and brush application.

~
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ICROWA
SIGNAL ™.
GENERATORS

with Polarad single dial operation

Four new Microwave Signal Generators covering the range 950-10,800 mcs/sec. All with famous Polarad single dial
operation. Each provides the maximum working range possible in one compact signal generator. And, additional
Polarad Signal Generators are available to cover 12.8 to 39.7 kmc.

These features on all MSG units assure fast and simple operation: direct reading, single dial frequency control
that tracks reflector voltages automatically . . . direct reading attenuator dial . . . conveniently placed controls, in
logical sequence . . . high visibility on the face of each instrument.

Polarad Signal Generators are built to the same high standards required for military equipment. They are
practical for the factory assembly line—engineered ventilation assures continuous and stable operation of all
instrument functions. Components are readily accessible for easy maintenance. And laboratory accuracy is guaran-
teed under the most rigorous operating conditions.

Write directly to Polarad or your nearest Polarad representative for details.

9502400 2150-4600 4450-8000 6950-10,800
Frequency Range MCS/sec. MCS/sec. MCS/sec. MCS/sec.
(Frequency set by means of a single directly calibrated control)
Frequency Accuracy +1% +1% l +1% +1%
Power Output 1 Mw | _1 M_W I 2 Mw .2 MW
Attenuator Range 120 db J_ 120 db 120 db 120 db
Attenuator Accuracy -_’-2_db i +2 db_ - +2db +2 db
Output impedance 50 ohms 50 ohms 50 phms 50 ohms
input Power 115V+10% 115V+10% 115V+10% 115V+10%
60 cps 60 cps 50-1000 cps 50-1000 cps
internal Puise Modulation:
Pulse Width 0.5 to 10 microseconds
Delay 3 to 300 microseconds
Rate 40 to 4000 pulses per second q
Synchronization internal or external, sine wave or pulse
internal FM:
Type Linear sawtooth
Rate 40 to 4000 cps
Synchronization Internal or external, sine wave or pulse
Frequency Deviation +2.5MCS +2.5 MCS +6 MCS +6 MCS
Externai Pulse Modulation:
Polarity Positive or Negative
Rate 40 to 4000 pulses per second
Pulse width 0.5 to 2500 microseconds
Pulse separation (For multiple pulses) 1 to 2500 microseconds
Output Synchronizing Pulses: o
Polarity Positive, delayed & undelayed
Rate 40 to 4000 pps
Voltage Greater than 25 volts
Rise time Less than 1 microsecond ]
Size | Approx. weight 17" long x 13%4" high x 15%" deep | 60 Ibs. ] 17" long x 15" high x 19%2" deep | 100 ibs. i

"THE FINEST SIGNAL GENERATORS OF THEIR KIND"

*Also available—MSG 4A: 6,950—11,500 MCS/sec.

ELECTRONICS CORPORATION 100 merropoLiTan avenue,

BROOKLYN 11, NEW YORK

REPRESENTATIVES Albuquerque * Arnprior, Canada » Attanta « Boston » Chicago * Cleveland » Fort Worlh » Kansas Clty » Los Angeles » New York » Philadelphia « San Francisco « Seattle » St. Paul » Syracuse » Washington, D. C.

ELECTRONICS — February, 1954
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CURRENT SENSITIVITY

3 x 10-12 amp
2.5 x 101 amp

New 2Z/ectraniK recorder

for high impedance circuits

NEW MODEL of the ElectroniK instrument

now makes it possible to record data
from high impedance sources without re-
sorting to external pre-amplifiers. It can
measure voltages originating in sources with
impedances ranging from 0 to 50,000 ohms
without appreciable change in sensitivity,
damping or speed.

Because of its high input impedance, the
instrument can be applied to voltage meas-
urements with negligible loading effect on
the source. It is also applicable to current
measurements in conjunction with photo-
cells, spectographs and similar devices.

The recorder is supplied with pen speed of
24, 12, 414 or 2 seconds, for spans down to

2 mv. The amplifier can be used separately
in many high impedance servo systems.

Excellent stray rejection, meeting the most
stringent specifications, is incorporated in
the new circuit. Stray a-c voltages, equal to
full scale span for the 2-second model and up
to 10 times the span for the 24-second model,
are rejected with no appreciable loss in in-
strument sensitivity.

Your nearby Honeywell sales engineer will
be glad to discuss your applications . . . and
he's as near as your phone.

MinNEAPOLIS-HONEYWELL REGULATOR CO.,
Industrial Division, Wayhe and Windrim
Aves., Philadelphia 44, Pa.

® REFERENCE DATA: Write for Instrumentation Data Sheet No. 10.0-14.

M1 N N EBEAPOLIIS

Honeywell

anmw(u

BROWN

INSTRUMENTS

Fusts tw Coitiels-
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Every plate in Bradley tectifiers is manufactured as an individual
unit. It is a precision product and not a stamping from selenium
coated material. That is why Bradley rectifiers give you superior

stability, efficiency at high temperatures and long life.

Vacuum-Processed Bradley Rectifiers
laboratory quality at production line cost

Multiple layers of
selenium are purified
and bonded to each
plate, under vacuum.
Impurities cannot
introduce variables
in rectifier perform-

ance.

Phenolic insulating
pad is applied to
minimize counter-
electrode pressure on
selenium when plates
are assembled under
spring tension. Effi-
ciency of rectifier is
protected.

Counter-electrode is
masked away from
edge of plate. Peri-
phery of counter-
electrode won't chip
or dig into selenium
when plates are
assembled. Counter-
electrode shorting is
eliminated.

e mem =] 11! 3 %

Edge shorting of the counter-electrode under vibration is a
performance hazard you can’t foresee. Routine tests may or
may not disclose its existence. Like any flaw, if it is slight,
you won’t know about it until the customer complains.

A sure way to eliminate counter-electrode shorting as a
threat to your circuit’s operation is to specify Bradley recti-
fiers. They are made to prevent shorting. Does this mean you
pay a premium price for Bradley rectifiers? It does not. You
get laboratory quality, but you pay production line costs. Try
us and see. Specify Bradley as a source when you next

consider rectifiers. Special problems are welcomed.

VACUUM PROCESSED for PERFORMANCE AS RATED

SELENIUM AND CCPPER OXIDE RECTIFIERS

SELF-GENERATING PHOTOELECTRIC CELLS

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

L

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

ELECTRONICS — February, 1954
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VERTICALLY MOUNTED

—— 2 HOLES FOR .025° £.001°
\\1 1716 2.003" TERMINALS
|

Suggested

panel piercing.
VIEW FROM C(ONTROL SIDE OF PANEL
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W L NS ) 3\\&

Type YGC-B45 FOR AUTOMATION:

Type XGGC-45




CIRGU IS

HORIZONTALLY
MOUNTED

Type GC-U45

1=

%,

REPRESENTATIVES
Henry E. Sanders, McClatchy Bldg.,
69th & Market St.,
Upper Darby, Pznna.

Phone: Flanders 2-4420
W. S. Harmon Company,

1638 So. La Cienega Blvd.,

Los Angeles 35, California
Phone: Bradshaw 2-3321

John A. Green Company, 6815 Oriole Drive,
. Dallas 9, Texas

-~ CANADIAN MANUFACTURING
AFFILIATE
C. C. Meredith & Co., Ltd.,
Streetsville, Ontario
SOUTH AMERICA
Jose Luis Pontet,
Buenos Aires, Argentina -
Montevideo, Uruguay - Rio de Janeiro,
Brazil -+ Sao Paule, Brazil
OTHER EXPORT

- T
@ Tl oY Sylvan Ginsbury,
. _ 8 West 40th Street,
New York 18, M. Y.

e

CHICAGO TELEPHONE SUPPLY

Corprorali ‘
Ll
_" (W W ? ‘ )
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KOCH Prioicer in Fiberglas reinforced plastics

Can your shipping cases pass this test?

To protect costly aerial cameras and other
precision instruments, the U. S. Air Force has
developed a special Fiberglas case, now being
manufactured in quantity by Koch of California.
(Specification MILC 4150 A-USAF).

In one test, this special case was submerged in
43 feet of water without leaking. In another, the
case was dropped by parachute from a plane
flying 250 miles an hour at 600 feet altitude
(equivalent to a free fall of 25 feet). Both case
and contents were undamaged.

Koch Fiberglas cases double as shipping cases,

Originator of Koch Fiberglas Luggage — unconditionally
guaranteed against breakage on any airline, railroad or
steamship, anywhere in the world.

Want more information? Use post card on last page,

carrying cases and storage cases. No crating or
other outer protection is necessary for overseas
shipment. Vapor and moisture transmission rate
is zero. The cases are fungus and mildew proof.
They won’t dent—are actually lighter than steel,
yet much stronger.

If you manufacture a valuable product that
needs this kind of protection, it may pay you
to investigate our facilities and experience.

H. KOCH & SONS

73 BEALE STREET, SAN FRANCISCO

www americanradiohistorv com

Pioneer in Fiberglas reinforced plastics
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e View of subcarrier
frame of Mo-orcla Mi-
crowave TV Relay System.
Hand lifts cover of one of four :
Clare Type J Relays used in the , -

RS EE  MOTOROLA'’S Microwave TV Relay System
channel. Clare relays als> pro- .
vide deperdable service ‘n the uses 4 Clare Relays per terminal
push-to-telk and the receiver
noise squelch circuits. Lower
photo shows the Moto-cla in-
stallation rea= Denver.

e High on Lookout Mountain, 3000 feet above the city of Denver, four

Clare Type J Relays are in 24-hour service in Motorola’s Microwave

TV Relay System.

This Motorola Microwave TV Relay System is unique in that

a single RF channel is used for a broadcast-quality video
signal, a high fidelity audio program channel and a two-

way service channel for orders and cuing.

The four Clare relays are mounted under the metallic
covers on the subcarrier frame. They were chosen be-
cause of the need for maximum reliability of perform-
ance and long-life dependability.

This choice is typical of the confidence placed in
Clare relays by engineers in every phase of industry.
Clare sales engineers are located in principal cities to
consult with you on your specific relay problems. Call
the nearest Clare office or write: C. P. Clare & Co,,

4719 West Sunnyside Avenue, Chicago 30, Illinpis. In
Canada: Canadian Line Materials Ltd., Toronto 13.
Cable Address: CLARELAY.

FIRST IN THE INDUSTRIAL FIELD




DESIGN MEN
SAY. ..

- @CANS ..« COVERS

built to meet MIL-T-27 & Commercial Specifications

OoBUSHINGS

hermetic-seal, compression type

OASSEMBLY
SERVICE

from assembly of bushings ,,
in covers to actual hermetic
sealing of your component.

BECAUSE these design men know that when they in-
corporate any one of Heldor’s hundreds of standard and
non-standard cans, covers and hermetic-seal bushings
into their prototypes, production will be increased,
costs will be lowered and deliveries speeded up. And,
when Heldor is used for assembly of cans and terminals.
further economies will be effected.

If you manufacture electronic or nuclear components
— and can use any of Heldor’s products or services —
you’ll find it most advantageous to investigate HELDOR.
As a “convincer”, send your specifications or prints
today for a money-saving quotation.

HELDOR BUSHING & TERMINAL CO., INC.
238 Lewis Street s Paterson, N. J.

Want more information? Use post card on last page.
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MACHINED £S5

EXTRUDED

MORE THAN
50 YEARS OF

WIDEST CHOICE OF CERAMIC MATERIALS TO MEET YOUR SPECIFIC REQUIREMENTS KNOW-HOW

Send blue prints and specifications and let us show you what we can do for you. MEANS
ASSURED
QUALITY

52ND YEAR OF CERAMIC LEADERSHIP [ 7

AMER’CAN lA VA CORPORA T’ N A SUBSIDIARY OF MINNESOTA MINING
AND MANUFACTURING COMPANY

CHATTANOOGA 5, TENNESSEE )

OFFICES: METROPOLITAN AREA: 671 Broad St.,Newark,N.J., Mitchell 2-8159 ® SYRACUSE,N.Y.: 330 Arlington Ave.,Phone 76-5068 ® CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685
NEW ENGLAND: 1374 Mass. Ave., Cambridge, Mass., Kirkland 7-4498 © PHILADELPHIA: 1649 N. Brood St., Stevenson 4-2823 ® ST. LOUIS: 1123 Washington Ave., Garfleld 4959
CHICAGO: 228 N. LaSalle St., Centrol 6-1721 o SOUTHWEST: John A, Green Co., 6815 Oriole Dr., Daollas 9, Dixon 9918 e« LGOS ANGELES: 5603 N. Huntington Br., Copital 1-9114

www americanradiohistorv.com



How Berkeley equipmenT HELPED SOLVE
& PROBLEM FOR RCA Communications, Inc.

Bolinas, California

i

For the Automatic Monitoring System

Add:tionel equipment provides automa-ie recording of the last 6 digits
of the messured frequency on standard adding machine tape. This is
accomplisted by use of the R-6 Digital Recorder in conjunction with the

Frequency Meter, Model 5570.

40 to 510 Megacycles

VHF and UHF converter units are available for use with the Model
5570 (0 to 42 megacycles) Frequency Meter.

Model 5575 extends range of Model 5570 to 150 megacycles. Model 5580
covers one 30 megacycle band width from 150 to 510 megacycles when
used with Model 5570. Plug-in units select the 30 megacycle band width

over which the Model 5580 is to operate.

sum of base frequency of plug-in unit and direct indication on Model 5570.

Dept. G-2, 2200 Wright Ave., Richmond, Calif.

Please send me application data sheets checked

v\

PROBLEM:
Rapid, accurate determination of transmitter and os-
cillator frequencies at multiple-transmitter overseas
communication center.

SOLUTION:

By using a BERKELEY Model 5570 direct reading
Frequency Meter, it was possible to monitor continu-
ously the actual transmitted frequency. Even when
using frequency shift keying, the averaging effect of
the Frequency Meter permitted measurement of radi-
ated frequency. Since the frequency is presented in
Direct Reading Digital form, the operator can deter-
mine it at a glance and make necessary corrections.

Reading is made in digital form as

Berkeley

RESULTS:

Using the BERKELEY
Model 5570, frequency
determination to an ac-
curacy of 1 part in 10" =
1 cycle with a new meas-
urement every 4 seconds
is now a simple routine.
Previous method re-
quired 10 to 15 minutes,

May we help solve
your problem?

If it involves faster, more accurate,
easier and simpler ways to measure
frequency, flow, pressure, velocity,
r.p.m., time intervals, viscosity, — or
high speed counting and counting plus
pre-set control — chances are that
BERKELEY can help you solve it.
Complete data sheets covering many
applications in these fields are yours
for the asking — check the handy
coupon below and mail it NOW!

Gl

BECKMAN INSTRUMENTS INC.

2200 WRIGHY AVE.,, RICHMOND, CALIF.

N

I

|

=2 MEASUREMENT OF: [] COUNTING OR :

Title O Flow O Velocity PREDETERMINED COUNTING OF: |
7 Pressure O RPM

Address O Viscoslty [ Operating Time CONTROL OF: |

O Frequency of [J Cutting Stock to Length I

City State [0 Packaging and Batching /

P

Want more information? Use post card on last page.
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" MILITARY PULSE TRANSFORMERS

o IN STOCK FOR IMMEDIATE DELIVERY

HERMETICALLY SEALED PULSE TRANSFORMERS for use in blocking oscillators, low level
interstage coupling, and modulator outputs. Made ir accordance with MIL-T-27 specifications.
These pulse traisformers are designed for maximam power, efficiency ami optimum pulse
: s performance. Balanced coil structures permit series or parallel conn_ectml of windings fgr
“No. 1030 turn ratios other than unity. Pulse characteristics, voltages and impesance levels will
Llow Frequency depend upon interconnections made. -

“Q" Indicator

-‘\- i

ULSE VOLTAGE  DURMFION TEST  fEaeTie  case

PULSE VOLTAG 2

APPLICATION KILOVOLTS MICRO- NOLTAGE  IMPEDANCE S ZE
SECCNDS " CHNS

Blocking osc fiator or 0.25/0.25/0.25 0.2-.1.0
interstage ccupling e
Blocking osc‘llalt'or or 0.25/0.25 0.2-1.0
No. 10208 interstage ccupling
2 Blocking osc llator or 0.5/0.5/0.5 0.2-1,5
Interstage ecupling
Blocking osc llator or 0.5/0.5 0.2-1.5
interstage ccupling
Blocking osc llator or 0.5/0.5/0.5 0.52.0
interstage ccupling
Blocking osc llator or 0.5/0.5/0.5
interstage ecupling
Blocking osc llator, 0.7/0.7/0.7
interstage ecupling or
fow power output
8lockIng osc llator, 0.7/0.7
interstage ccupling or
low power oL tput
Blocking oszllator, 1.0/1.0/1.0
interstage ccupling or
low power eutput
Blocking osc ilator, 1.0/1.0
interstage coupling or
low power cutput
8locking osc Hator, 1.0/1.0/1.0
Interstage ecupling or
low power ¢utput
Blocking os<illator,
interstage caupling or
fow power cutput

Megohmmeter

SEND FOR COMPLETZ CATALOG OF
FREED INSTRUMENTS AND TRANSFORMERS

No.
Vacuurr Tube Voltmeter

]

Mo. 1110A
N Ihl‘o[.) 1'21'0 & No. 1018 incremantal Inductance
v etector 3 ¥
Vacuum  Tube Voltmeter Comparison = Bridge Bridge
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'—FROM THE RCA TUBE DEPARTMENT

Cut equipment costs with RCA Preferred Tube Types

As a guide to cutting costs when choosing electron tubes
for the design of new electronic equipment, RCA offers
its current list of RCA Preferred Tube Types.

These key tube types—generally preferred for their
performance in radio, television, and other widely used
circuits—offer the cost saving advantages of volume pro-
duced types. Because they can be manufactured at a
more uniform rate, Preferred Tube Types bring special
benefits of year 'round availability, stocking economies,

uniformly high quality, and initial lower cost which
make for low equipment cost to designers, distributors,
and consumers alike.

For standardization of your designs and simplifica-
tion in the manufacture and maintenance of your equip-
ment, consider the importance of Preferred Tube Types.
Ask your RCA representative for details on how RCA
Preferred Tube Types can actually reduce your manu-
facturing costs and increase your profit picture.

Ve H H
él,? RCA PREFERRED TUBE TYPES for new Equipment Design
Y )
S Types For AM and FM Receiver Applications Types For Television Receiver Applications
Amplifiers, Oscillators, & Mixers Amplifiers
Triodes Pentodes IF Video Avdio Deflection
o K 6AU6 SAU6 SAQS 654
with Sharp Remote with 6CL6 6AVE 68Q6-GT
Twin Diodes Cutoff Cutoff Diodes 68Q7-A 6K6-GT 6CD6-G
6CB6 6V6-GT 6W6-GT
1U4 174 1U5
6AUS 6BA6S
6AV6 6CB6 RF Deflection Control
12AU7% 12Av6 12BA6 Tuner Tubes Oscillators Circuits#
6AF4* 65N7-GT 6AUS
6BQ7-A* 65N7-GT
Rectifiers (23 1280U7 @ 12AU7®
and Diede Output 6X8 12BH7 © 12BH7®
Detectors Converters Amplifiers
1R5 354
3v4 Rectifiers Sound &
SUSse SBEG 6AQs5 High- Low- Damper Video
PN éx8 6K6-GT Voltage Voltage Tubes Detector
6ALS 6V6-GT 9
X4
12BES 35C5 183-GT 5U4-G 6G,X4&GTT 6ALS
I5W4 50Cs 6W4s
Miniature types are shown in itolics * For UHF © Topped heater, for 6.3-volt or 12.6-volt operation # Including synchronizing functions, AGC, etc.

SMALL TYPES FOR INDUSTRIAL AND COMMUNICATION SERVICES

Home Entertainment Types Vacuum Types For Types For Glow
of Special Interest # Critical Applications Regulator Service Discharge Triode
SAKS 616-G 1620 OA2 5823
6AQ6 65C7 5690 0B2
éBJS 65L7-GT 5691 “’Special Red’’ 5651
éCq 12AX7 5692 Types 6080
5693
5879
Minigture types are shown in italics * For UHF @ Tapped heoter, for 6.3-valt or 12.6-vo!t operation

# Also see types for AM, FM, & TV Receivers

For Industrial equipment applications. In
addition to the Preferred Tube Types listed above,
RCA tlists Preferred Tube Types in the following
categories:

« Vacuum Types for RF and AF Power Applications

« Thyratons * lgnitrons « Rectifiers * Phototubes

- C-R Oscillograph Types « Camera and TV Studio Types
A complete listing of these types is yours for the asking.

For valuable assistance in choosin .
applications, consult your RCA Field Engineer.

tube types for industrial

February, 1954 — ELECTRONICS
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UHF «pencil” Triodes for
Mobile and Aircraft Services

These new «“Pencil”’ tubes—

with external plate radiators—

can be operated with full
ratings at frequencies a8 high
as H00 Mc—and at reduced
input ratings up to 1700 Me!
1CAS plate dissipation is 13
watts. RCA-6263 is intended
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oscillator gervices; RCA-6264
is designed for frequency-

multiplier service.

(Act\l;\y\:e'\ghﬂ sensitive
.3

RCA “ﬁeadquarters Y . e
ng C thode- ay
1 aCA ?\zcering practice Kknow Receiving Tubes vacuum_Ga : T’l“l‘\;ges
e \ o th'aftro bes High’lzob e; ¥
= Rectifier . o ube
Vo\tage—R %?z(geg * v Came Tut\;es
G mantl ' v Componen
sisto -
TV a%aor rory T st Equxpment

e e —e e ---
- -

- - - oo
P

gfr:r:uhellgsepartment
“ ercial Engineering, Secti
3 , Pclleall%e(;end me technical dat’a o‘::'twn BoR Harrison, N. &
A Pref )
o PTrIe,- grorleg Tube 0O RCA Germanium Diod
O RCA Transistors -

RADIO > '
of ::zZORA TION O New Multiplier
. ’c‘ Phototube, RCA-6328 Iliféi_‘(;gggc[i:ll" tu%e(s.‘:A-GZM a

Name.

T
VBE DEPARTMENT HARRISON ‘
L N. J. Firm

M S O oo

ELECTRONICS — February, 1954
81

" . )
wwW. americanradiohistorv. com



This compact, electro-mechanical controller provides sensi-
tivity, speed of responsc and system stabilization under severe
operating conditions. Its design and operating features have
made Regohm uscful for automatic control systems in which
heavier, more expensive and complex, but less accurate
equipment had previously been the only available solution.

m SMALL SIZE - Regohm is a compact, plug-in device; light-
weight, extremely rugged and position-free. The unit’s small
size does not limit its power-handling capacity. This makes
Regohm a “natural” where economy of space and weight
arc your major considerations.

‘22 POWER AMPLIFYING - Regohm is a high-gain electro-me-
chanical power amplifier. Milliwatt variations in signal
energy can control energy changes millions of times greater.

@ IMPEDANCE MATCHING - Signal and controlled circuits are
isolated, both electrically and structurally. Signal coils may
have ratings from 0.01 to 350 ampcres. Controlled resistors
on a panel in which Regohm is plugged, can have values from
zero to infinity, depending on the controlled system.

‘4 l SYSTEM STABILIZING - A thoroughly reliable, sturdy dash-
pot aids in system damping. It can easily and readily be
adjusted over a wide range to match the dynamic character-

7 Reasons why

Regoﬁlm is a natural for

your control system

istics of the Regohm to those of your present system,

Q ANALYTICALLY DEFINABLE - The response of Regohm is in-
dependent of the rest of the servo system. Its response char-
acteristic can be expressed in terms of conventional “transfer
functions.” Regohm acts as an integrating error-rate pro-
portional controller. No appreciable steady-state error can
occur. Regohm’s effect can be calculated in advance, sim-
plifying design and facilitating prediction of performance.

@ CONTINUOUS CONTROL - In “closed loop” systems a high-
speed averaging effect occurs as Regohm’s armature oscillates
over a small amplitude. This provides intermediate values
between step resistances and results in continuous, stepless
control in systems opcrating at power frequencies and below.

(7) LONG LIFE - In properly engineered installations,
Regohm’s life is mcasured in years. Plug-in feature simplifies
replacement and maintenance—there are no parts to renew
or lubricate. Shelf life is substantially unlimited.

Our engineering and research facilities can help you apply
Regohm to your servo system or regulator problem. Write
for Bulletin 505.00, containing a complete discussion of
Regohm’s characteristics and applications. Address Dept. E,
Evrectric Recurator Core,, Norwalk, Conn.

REGOH M L CONTROL COMPONENT IN: Servo systems - battery chargers « air-

borne controls + portable and stationary generators « marine rador *
inverters » locomotive broking systems » mobile telephanes » guided

missiles « signal and alarm systems « telephone central stotion equip-

ment « mognetic clutches « railroad communication systems.
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all this and color too?
... with EIMAC UHF TV Klystrons

HIGH GAIN — SIMPLE TRANSMITTER. Eimac klystrons are inher-
ently ideal for the final linear amplifier in UHF color TV transmitters.

There is no need for by-pass condensers, rf chokes or feedback .

loops, and through low driving power and high power gain, the Eimac Klystrons
preceding circuits are simplified, and the smallest number of rf

stages is required. for UHF-TV
LOW NOISE LEVEL. Eimac klystrons operate below the noise level SATURATION
specified by the NTSC color television standards. The low noise level TYPE CHANNELS  POWER
of these klystrons is amply demonstrated in UHF television trans-

mitters now in daily operation. 3K20,000LA 14-32 6 kw
NO TRANSIT TIME PHASE SHIFT EFFECTS. Regardless of ampli-

tude level, the transit time of electrons in klystrons is substantially 3K20,000LF  33-55 6 kw

constant, and, having excellent linearity, a klystron will provide
the amplitude and phase responses necessary for faithful trans-

3K20,000LK  56-83 6 kw

mission of color values.

WIDE BANDWIDTH. The rf resonant cavities are completed exter- 3K50,000LA  14-32 15 kw
nal to the tube, permitting the optimum arrangement of the rf cir-

cvits for bandwidths greater than six mc — more than enough for 3K50,000LF  33-55 15 kw
Eelor ik 3K50,000LK  56-83 15 kw

RELIABLE — ECONOMICAL. Because of the sheer simplicity of
these klystrons, they are light weight, readily mass produced, and
give long, reliable life.

For further information contact
/ our Application Engineering Department

S
uBE
/‘ EITEL-McCULLOUGH, INC.
: SAN BRUNO, CALIFORNIA
Export Agents: Frazer & Hansen, 301 Clay St., San Francisco, California
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NOW Available!

50 watt - 75 watt - 100 watt - 150 watt
(25 watt available shortly)

"D M PRODUCTS =72

&Mf l

"TRU-OHM VITREOUS
ENAMELED RESISTORS
= A complete line ready 2800 N. Milwaukee Avenue, Chicago 18, lll.

for shipment! Factory: Huntington, Indiona
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For

“Trouble-Free " Fuses
Use BUSS FUSES

There is a reason manufacturers and service organiza-
tions have learned to rely on BUSS fuses to operate
properly under all service conditions. Every BUSS fuse
normally used by the Electronic Industries is tested in a

- sensitive electronic device that rejects any fuse that is not
N correctly calibrated, properly constructed and right in all
y physical dimensions.

Once properly installed, a BUSS fuse will blow only
to protect. If a BUSS fuse does blow, you can be sure there
is trouble in the circuit. When the trouble is corrected and
a new BUSS fuse installed the job is finished. The user
won't be annoyed and your equipment won’t be out of
service by the fuse failing to operate properly. .. because a
BUSS fuse will carry its rated current and it is properly
constructed to prevent poor contact heating causing need-
less blows.

And by standardizing on BUSS fuses, you can fill your
exact fuse needs from one source. The line is complete-
dual-element (slow-blowing), renewable and one time
types . . . in sizes from 1/500 ampere up.

Should you have a special problem in
electrical protection —

Our fuse research laboratory and its staff of engineers
are at your service to help you select the right fuse for the
job — and if possible a fuse already available in whole-
salers stocks.

ruscroor W ———

TRUSTWORINY NAMES IN

suecraica paorecion BUSSMANN Mfg. Co. (Division of McGraw Electric Co.)
University at Jefterson, St. Louis 7. Mo.
l Please send me bulletin SFB containing facts on
: BUSS small dimension fuses and fuse holders.
= For More B ~ore
i 1 it =
Information g ™ — — —

Mail this g oMY,y —

Co”pon Address____
i . Cily & Zone State 254
5 ﬁ' ELRC

ELECTRONICS — February, 1954 Want more information? Usc post card on last page. 85




Brush siz-channel magnelic oscillograph used to record out-
putof an analog computer, which duplicates flight conditions
for a jet plane. Photo courtesy Sperry Gyroscope Company.

MULTI-CHANNEL OSCILLOGRAPHS

Brush instruments reduce your engineering costs

Simultaneous recording of several electrical or mechanical
phenomena with Brush multi-channel oscillographs saves
engineering time and simplifies your testing. These precision
instruments give you immediate answers in writing—
stress, strain, torque, vibration, pressure, flow, electrical
characteristics, and other variables.

For complete description of time-saving Brush instruments,
ask your nearby Brush representative to call . . .

or write for your copy of ‘“Modern Measurements."

Brush Electronics Company, Department K-2,

3405 Perkins Avenue, Cleveland 14, Ohio.

BRUSH ELECTRONICS

INDUSTRIAL AND RESEARCH INSTRUMENTS
PIEZO-ELECTRIC MATERIALS . ACOUSTIC DEVICES
MAGNETIC RECORDING EQUIPMENT

ULTRASONIC EQUIPMENT

COMPANY

Sormerly
The Brush Development Co.
Brush Electronics Company
is an operating unit of
Clevite Corporalion,

New portable siz-channel oscillograph simplifies record:
ing of phenomena in the shop or in the field. In-
strument is lightweight, self-contained, and easy to use.
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SLANT %

reguirements fe

INSTRUMENT CORP.
OF AMERICA

for miniature

o WA KD GOMY

This Instrument Corporation of America
plant contains the most modern and
complete facilities available anywhere in
the world for the exclusive production

of Miniature Slip-Ring and Commutator
Assemblies to precisian standards. It is
now in full scale production to meet your
requirements in the fastest possible

time at the lowest possible cost.

COMPLETE ENGINEERING AMND

' 1/ TYPICAL
PRODUCTION EACILITIES AVAILASBLE %‘/

SPECIFICATIONS

Our assemblies can be supplied

at Jew cost. (Juality is the highest in
the industry. Dimensional accuracy
and other characteristics are

Sizes: .035” to 24”
Cylindricol or Flat

Cross-sections: .005 to
060" or more

excellent and these wnits are
highly recommendad for
instruments such as synchros, etc.

Finish: Polish to 4 .
Micro-Inches or Better

Breakdown: 1000 V or More
Hi-Pot Inter-Circuit

Ring Hardness: 75 to 90 Brinell
P Rototion Speeds: To Over 1200D RPM

Surface Protection: Palladium ond Rho-
divm or Gold Prevent Tarnish, Minimize Weor

ONE PIECE ELECTRO-PLATED
TYPES FOR EXTREME ACCURACY

Wherever extreme dimensional
precision, accurate eoncentricity
and high dieleetric qualities are
required, the electro-deposition
method is recommended . . .

the production of which is

{'I'J v
licensed under an exclusive :
arrangement with the & o INSTRUMENT
Electro Tec Corporation. " CORPOR ATION
OF AMERICA

BLACKSBURG =+ VIRGINIA

Our engineering stoff is at your
service of oll times for consuitation

UNDER EXCLUSIVE LICENSE
OF ELECRO TEC CORPORATION
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THIS NEW MIDGET GERMANIUM RECTIFIER HAS AN OUTPUT OF OVER TWO KILOWATTS

Get High Power and Save Space
With G-E Germanium Rectifiers

Germanium is a material to stimulate
the imagination, so endless are its
possible applications. Germanium ree-
tifiers, pioneered by General Electric,
offer design engineers tremendous
possibilities for product improve-
ment. Combining extreme compact-
ness with the highest efliciencv of
anvy metallic rectifier known, G-E
germanium cells show practically no
aging. D-C power supplies for welders,
battery chargers, and electrochemical
processes are just a few ol the possi-
ble applications.

COMPACT—The compactness of
germanium rectifiers makes possible
real savings in space, volume, and
weight. The dime-sized cell, pictured
above with its heal exchanger, has
a rating of two kilowatts with air
cooling at a rate of 1000 fpm. Six of
these tiny rectifiers connected in a
three-phase bridge will deliver up to

65 volts d-c with a rated capacity of
over 14 kw. To do a comparable job
with selenium would take six stacks
ol 30 cells each, or a total of 180
sclenium plates.

OTHER RATINGS —Besides the rec-
tilier illustrated above, I1wo other
types are available. One is a sealed
convection-cooled unit with a half-
wave rating of 0.4 amperes d-¢ out-
put with up to 125 r.m.s. volis a-c
inpul. A second is the plate-mounted
convection or fan-cooled rectifier
with half-wave ratings of Irom 4 to
20 amperes d-c output. All assemblies
can be used in doubler, center-tap,
and full-wave bridge cireuits with
corresponding increases in ratings.

MORE INFORMATION is available
from your nearest G- Apparatus
Sales Oflice. or write Section 401-32,
General Fleciric, Schenectady 5, N. Y.

GENERAL @3 ELECTRIC

88
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METALLIC RECTIFIER
FACTS FOR ENGINEERS

Germanium

The Rectifier of the Future
by C. E. Hamann

Seldom if ever has the rectifier
industry experienced such widespread
interest in a new development as has
occurred with germanium. While much
is being written of the capabilities of
germanium in the low current area of
diodes and transistors, its possibilities
in high-power applications are equally
amazing.

Perhaps a simple comparison with
selenium of the relative current den-
sities will serve to illustrate its fantas-
tic properties as a power rectifier. It
is standard indusiry practice to oper-
ate selenium in a 3-phase bridge cireuit
at a current density of 75 milliamperes
per square centimeter of cell area.
With an adequate air-cooling system
this current density may salely be
doubled.

Germanium is presently being oper-
ated successfully at a current density
of 75 amperes per square centimeter
of cell area with every indication that

rom——

the top limit of capability has not
vet been reached. Considering that
germanium is also being operated at
r.m.s. voltages per cell more than
double that of the best available
selenium, it will be seen that its power
capabililies are at least 1000 times
grealer than selenium on a cell area
basis.

The reason for this phenomenal
ability lies in its inherently high ef-
ficiency which in turn means very
little heat loss to be dissipated. The
cell operating efficiency is in the range
ol 98 10 99 percent.

General Electric Company
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to follow the leader — precisely — specify

Doelcan

ynchros

ERFECTION of detail is the difference
P between a good performance and
the very finest — like the coordinated
attack and release of a brilliant string
section. The precision with which DOEL-
camM Synchros transmit and receive elec-
tricz| information is unsurpassed in a
precision industry.

DOELCAM Synchros are tested and
perfected standard military components
for use in servomechanisms, computers,
and automatic control systems. Many
thousands have been delivered under
Prime Government Contracts, which
until recently absorbed our entire out-
put. Now, the added facilities of our
new plant enable us to make these out-
standingly precise units available for
general military and industrial usage.
Your inquiry is invited,

Write for
Bulletin S7 .

SIZES TYPES TYPES TYPES TYPES
=2 Control Control Torque Torque
and Excitation Transmitters Transformers Transmitters Receivers
SIZE 11 1.062” 0.D.
115v 400 Cycles 11CX4a ‘ 11CT4a
SI1ZE 1S 1.437” 0.D. 15CX4a 15CT4a 15TDX4a 15TR4a
115v 400 Cycles 15CDx4a
* u 23CX4a 23CT4a 23TX4a 23TR4a
2 oa Crils 23CX6 23CT6 23TR6
v yeles 23CDX4a 23CT6a 23TR6a
SI1ZE 31 3.10” 0. 31TX6

115v 60 Cycles

*All Type 23 Synchros are available with keyed or splined shafts.

1 SIZE 15
1.437° 0.D. 2.25" 0.0

SIZE 23

SIZE 1
1.062" 0.D.
Specification
MIL-S-16892 (BuOrd)

MIL-S-12472 (ORD)
FXS-1066 (ORD)

Specification
MIL-S-16892 (BuOrd}

ELECTRONICS — February, 1954

Doelcam-designed Torque Receiver Error
Tester has established an entirely new
quality level for Type “TR" Synchros

“Doelcanrs CORPORATION

SOLDIERS FIELD ROAD, BOSTON 35, MASS.
West Coast Office: 304 Tejon PI., Palos Verdes, Calif.

Instruments for Measurement and Control

Gyroscopic Instrumentation - Servomechanisms
Synchros - Microsyns - Servo Motors

SIZE 31

3.10” 0.D.

grecll ication
1L.-S-12472 (ORD)
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CRO SWITCH

A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY e

Honeywell Mercury
Switches meet
widest possible
requirements

® HONEYWELL MERCURY SWITCHES are
ideal electrical controls for applications
which provide tilt motion and low force.
Expert engineering cooperation can often
indicate a means of tilt motion when it is
not readily apparent.

While five basic types of Honeywell
Mercury Switches are shown Here, innu-
merable other designs are available which
have met the demands of many types of
automatic controls. These include a wide
range of electrical ratings, sizes, shapes,
mounting arrangements and circuitry.

When applications require resistance to
severe shock and impact, as well as foreign
elements, it is now possible to provide the
high quality of glass-enclosed mercury
switches in protective enclosures.

MICRO engineering service has assisted
design engineers for many years in the
solution of complex switching problems.
This service is available to help you select
the right Honeywell Mercury Switch to
meet specific requirements. Call or write
your nearest MICRO branch office. Write
for Catalog 90.

HONEYWELL

FREEPORT, ILLINOIS
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MINIATURE ELECTRONIC COMPONENTS
BY FORTIPHONE LTD, ENGLAND f

Component quality determines equipment performance !

This new series of Fortiphone midget
transformers, type S, has been specially
designed for use with junction-type tran-
sistors when the size of the apparatus
must be kept to a minimum. These
new transformers are so tiny (0.375x0.375 x
0.250 in.) as to be smaller than the transistor
itself!

Most requirements can be met from the
range of Fortiphone type S transformers

available. On receipt of details we will be
glad to recommend suitable transformers
from stock or, if necessary, make a specimen
transformer specially for your purpose.
Every transformer is tested before final
assembly for short-circuited turns, frequency
response, and general efficiency

Overall dimensions: 0.375 x 0.375 x 0.250 in.,
or 0.952 x 0.952 x 0.635 cm. Weight: 0.068 oz.
or 1.92 grams.

Designed for use in circuits employing sub-
miniature valves or junction-type transistors,
Fortiphone type T transformers are larger
than Fortiphone type S transformers and
are intended for use where smallness is not
the first consideration. The connection
contacts on these transformers are molded
into the cheek of the bobbin.

Fortiphone type T transformers are available
in over fifty different specifications. We

will recommend suitable transformers, or
if necessary make a specimen transformer
specially suited to your purpose, on receipt
of details of your requirements.

Every transformer is tested before final
assembly for short-circuited turns, fre-
quency response, and general efficiency.
Overail dimensions : 0.660 x 0.484 x 0.460 in.,
or 1.675 x 1.228 x 1.170 c¢cms. Weight:
0.068 oz. or 1.92 grams.

=Ny

Although so small, Fortiphone miniature

electro-magnetic receivers are robust,
highly =fficient, and very reliable, and there
is a wide range available. They can be
supplied in a number of impedances from
30 ohms to 1,000 ohms, and with a variety of
response curves; they can also be fitted
with non-reversible receiver plugs and

sockets for use in junction-type transistor
circuits. Fortiphone miniature receivers
wilt accept standard American earmolds.

Overall dimensions : Diameter, 0.82 in. or
2.08 ¢m.; width (excl. nipple), 0.38 in. or
0.97 ¢cm.; width (incl. nipple), 0.47 in. or
1.20 cm.  Weight: 0.3 oz. or 8.5 grams.

OTHER FORTIPHONE MINIATURE COMPONENTS AVAILABLE

MINIATURE FINGERTIP VOLUME CONTROLS: MINIATURE FINGERTIP VOLUME CONTROLS WITH COMBINED ON/OFF SWITCH

MINIATURE FINGERTIP SWITCHES: MICROPHONES: FLEXIBLE CONNECTORS: PLUGS: SOCKETS: DISC EARPHONES

HEARING AIDS: TELEPHONE PICK-UP COILS: HEADBANDS: ETC,, ETC.

Cable or write for prices, further details, and samples.

Please state probable quantities required

FORTIPHONE LIMITED

FORTIPHONE HOUSE, 247 REGENT STREET, LONDON, WI, ENGLAND

Cables : Sonomax, Wesdo, London

Established 1925

SPEEDY DELIVERY!

ELECTRONICS — February, 1954
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WESTON -

Inductronic® D-C AMPLIFIER _

Its resistor network uses

to assure

The new Weston Inductronic D-C
Amplifier measures both millivolts
and.microamperes to an accuracy
previously unheard of. A product
of Weston Electrical Instrument
Corp., Newark, N. J.

The Weston Resistance
Network (Actual size)
is wound with D-H
Mangoanin wire to
achieve a high
degree of stability
with extreme
accuracy.

HIGH STABILITY and ACCURACY

When it’s millivolts or microamperes you are
measuring, you talk.in terms of accuracy in
the order of 0.19,. Here is the most accurate
measuring instrument yet developed — the
Weston Inductronic D-C Amplifier. This amaz-
ing instrument makes potential measurements
down to microvolts, current measurements to
fractions of a microampere.

By using this 200 kc frequency shift amplifier
in connection with thermocouples, radiation
receivers, bolometers, strain gages, pressure
transducers, resistance thermometers, photo-
cells, ionization gages, etc., related physical
quantities can be measured with speed and
accuracy far superior to any other method
previously known.

The amplifying system is essentially an auto-

oSt Alto,
o p ',

matic potentiometer, wherein an output cur-
rent is maintained in balance against the input
through a method of accurately adjusted re-
sistors determining the balanced ratio of out-
put to input. With a high gain in the amplifica-
tion of error unbalance, the accuracy of ampli-
fication ratio is of course dependent almost
entirely upon the stability and precision of the
resistor network.

For this most exacting function Weston uses
Driver-Harris MANGANIN, an alloy of such
fixed stability that maximum change in resist-
ance between 15°C. and 35°C. is less than 15
parts per million per degree Centigrade.

If fixed stability and constant resistance under
normally variable operating conditions are
“musts” in your resistor designs, let us have
your specifications. We’ll gladly put at your
disposal 50 years of alloy manufacturing
experience to help solve your problem.

Sole producers of world-famous Nichrome*

Driver-Harris Compcmy

HARRISON,

BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Lovisville

NEW JERSEY

*T.M. Reg. U.S. Pat. OFf, In Canada: The B. GREENING WIRE COMPANY, Lid., Hamilton, Ontario

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

February, 1954 — ELECTRONICS
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Want more per hour. ..
or more accuracy . .. or less cost?

However you want your coil winding improved . . . there’s
likely to be a Universal Coil Winder that will do the jcb.

Higher-production machines. More versatile machines.
Machines that will give you greater accuracy.

See for yourself by visiting the Universal Demonstration
Room nearest you — in Cranston, R. I. or Chicago, Ill. Watch
how coils are turned out at top speed, see how convenient the

machines are for operators, observe how accurately the coils
are wound.

Write us to set up a date for a visit. Address UNIVERSAL
WINDING COMPANY, P.0O.Box 1605, Providence 1, R. 1.,
or @ South Clinton St., Chicago, Ill.

And use the coupon to obtain information on latest de-
velopments in coil winding.

______——_—-_—___—____—____—__—___—____________

S i

1
|
|
|
|
|
|
1
v vos I
FOR WINDING COILS E
|
]
I.
@

Please send me
D Condensed Catalog of Universal Winders

UNIVERSAL WINDING COMPANY

P. ©. BOX 1605, PROVIDENCE 1, RHODE ISLAND

D Information on Universal Winders for coil types that meet my particular needs. | enclose
specifications and production requirements.

IN QUANTITY ... ACCURATELY Name............... ceeseen Cedsieeseisiaieeeeiaaes Title........ Ceeensasaneess .
...AUTOMATICALLY...USE Company.......... EET: SASToTh QTR IS ¢ ST E T el T T LTIk
UNIVERSAL WINDING MACHINES (&350 000 000000000000 0000000 000P0000000000000 Zone....State.eiiarnianan eera
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New Instrumenis and Components

to Aid in Design and Reduce Costs

Unique Variable Pulser
is Valuable Laboratory Aid

The Technitrol Variable Pulser is a
rehiable, versatile instrument which con-
vert