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This ultra low frequency filter has a band pass range of one cycle

These low frequency band pass filters are held to 1 DB tolerance
to 10 cycles ... 50,000 ohms ... 700 cubic inches.

at the 3 DB crossover ... 600 ohm ... 4 filters per 72" rack panel.

This 600 ohm miniaturized low pass filter is housed in a case

This 600 ohm miniaturized 1 KC band pass filter is housed in a
only 17 x 13" x 2'2".

case only 17 x 134" x 2V2".
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This power line filter provides correct output voltages from This band pass filter is designed for sharp cut-off at both ends of
sources of 50 to 400 cycles . .. noise attenuation is from 14 KC the range...10,000 ohms...case dimensions 133" x 2'2" x 3Va”.

to 400 MC...29 cubic inches.
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Where every detail matters « -«
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At the high speeds encount-

ered with turbo-jet engines, un-
suspected blade resonances can
cause serious damage. For this
reason exhaustive vibration tests
must be made, and the source
of each vibration located.

Leading British Aircraft manu-
facturers rely on the Muirhead-
Pametrada_ Wave Analyser —
it gives themthe frequency and
amplitude of; S

. Loc‘a{{on of the
aljon thermk

the measured frequency with
known engine data.

SEND TODAY

for this
ILLUSTRATED BROCHURE
on
VIBRATION MEASUREMENT
AND
WAVEFORM ANALYSIS

VIBRATION NIASUR!HINT
AND

WAVEFORM ANALYSIS

. i

b = 1
Vibration Analysis with the MUIRHEAD-PAMETRADA WAVE
ANALYSER at Armstrong Siddeley works, Coventry F R E E ON RE Q UEST

MUIRHEAD & CO., LTD., BECKENHAM, KENT, ENGLAND

PRECISION ELECTRICAL INSTRUMENT MAKERS 63
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1948 1949 1950 1951 1952 1953 : .
Year Previous Latest Year Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.) Mar. '52 Feb. '53 Mar. ‘53
(Source: RTMA) Feb. ‘52 Jan. ‘53 Feb. ‘53 Sets in Use—total. 16,535,100 21,907,100 22,551,500
Television sets . ...... 409,337 719,234 730,597
Home sets . ......... 312,705 361,921 402,742
Clock Radios ... 106,103 189,592 210,924 BROADCAST STATIONS , ,
Portable sets . ....... 72,866 93,962 87,711 (Source: RTMA) Mar. ‘52 Feb.’53 Mar. ‘53
Auto sets ... .. . 267,779 447,667 491,062 TV Stations on Air. ... 108 147 gg
TV Stns CPs—not on air 0 221
RECEIVER SALES TV Stns—Applications 521 815 740
(Source: RTMA) Jan. 53 Feb. ‘53 AM Stations on Air. .. 2,339 2,409 Z,gg
Television sets, units. .. ... ... 640,073 537,122 AM Stns CPs—not on air % 15
; . ’ ’ / AM Stns—Applications 320 252 250
Radio sets {except auto} ~  ...... 414,726 507,527 v e 636 A 607
RECEIVING TUBE SALES P St Applcations " s &
(Source: RTMA) Feb. ‘52 Jan. ‘53 Feb. ‘53 PP
Receiv. tubes, total units 28,262,407 37,343,081 40,061,483
Receiving tubes, new sets 17,608,162 25,409,671 27,730,235 COMMUNlCATION AUTHORlZATlONS
Rec. tubes, replacement 6,623,798 9,167,440 9,206,500 (Source: FCC) Feb. 52 Jan. '53 Feb. ‘53
Receiving tubes, gov't. 2,877,177 1,576,298 1,442,452 A o | - 35,323 37825
Receiving tubes, export 1,153,270 1,189,672 1,682,296 Me;]:::uma """" 241660 e 39001
Picture tubes, to mfrs. 330,431 825,209 699,411 Police, fire, i S 10:442 12234 12482
industrial ... ........ 12,237 15,761 16,002
SEMICONDUCTOR SALES i s Land Transportation .. 4,767 5,531 5,636
(Source: RTMA) Jan. '53 Feb. 53 Amateur ... ..o 105,016 117,106 116,697
Germanium Diodes — ..... 1,470,472 1,466,421 Citizens Radio ....... 833 1,892 1,924
Quarterly Fi Disaster ............ 26 90 101
————"Quarterly Figures ——— Experimental .. ...... 359 507 529
Year Previous Latest Coglm|on carrier ...... 895 1,037 1,070
INDUSTRIAL Ago Quarter Quarter
EQUIPMENT ORDERS
(Source: NEMA) 4th'51 3rd ‘52 4th '52 EMPLOYMENT AND PAYROLLS
Dielectric Heating. .. .. $620,000 $320,000 $440,000 (Source: Bur. Labor Statistics) Jan. ‘52 Dec. '52 Jan. '53
Induction Heating ... $3,400,000 $1,760,000 $2,420,000 Prod. workers, comm. equip. 270,700 331,000-r 330,500-p
Wwelding Control .. $1,430,000 $1,810,000 $1,390,000 Av. wkly. earnings, comm. $65.99 $69.33-r $69.22-p
Other Electronic Control $860,000 $920,000 $970,000 Av. wkly. earnings, radio $60.90 $64.40-r $64.46-p
Av. weekly hours, comm. 42.6 42.2 41.8-p
INDUSTRIAL TUBE SALES Av. weekly hours, radio 416 41.2-r 40.9-p
(Source: NEMA) 4th '51 3rd '52 4th ‘52
Vacuum (non-receiving)  $14,300,000 $10,580,000 $12,790,000 STOCK PRICE AVERAGES
Gas or vapor .. .. $3,170,000 $2,950,000 $3,480,000 ) . , , .
Phototubes . ) $390.000 570,000 $760.000 (Source: Standard and Poor's) Mar. 52 Feb, ‘53 Mar. ‘53
f Radio—TV & Electronics 295.7 304.5 310.7
Magnetrons and velocity !
modulation tubes . $6,670,000  $8500,000 $10,510,000 Radio Broadcasters. ... 286.9 285.1 2943
Gaps and T/R boxes. .. $2,120,000 $1,700,000 $2,090,000 p—provisional; r—revised
Jan.-Feb. Totals
HGURES 0F THE YEAR 1952 Total 1952 1953 Percent Change
Television set production 6,096,279 814,270 1,449,831 + 78.1%
Radio set production 9,711,236 1,391,908 2,285,581 + 647
Television set sales 6,144,990 872,532 1,177,195 + 349
Radio set sales lexcept auto) 6,878,547 823,229 922,253 + 123
Receiving tube sales 368,519,243 54,999,102 77,404,564 + 407
Cathode-ray tube sales 6,120,292 670,623 1,524,620 +126.9
Y

May, 1953 — ELECTRONICS




INDUSTRY RE

PORT

electronics—MAY ¢ 1953

200
. TAXES VS PROFITS IN ELECTRONICS
180
(13 REPRESENTATIVE COMPANIES)
EST//
160 (—
b

140
w
g
-61 120 -
o NET INCOME BEFORE TAXES
[N
© 100}~
(2
z
°
3 80(-
=

60 |-

40 -

20 |- P

NET INCOME AFTER TAXES SOURCE. SEC
ol—L ] | | ! b ! | ! it
‘a2 ‘a3 ‘a4 ‘45 ‘a6 a7 48 49 '50 ‘51 '52

RISING TREND in income levies is seen as . . .

Electronics Firms Look At Taxes

Amounts set aside for taxes
by manufacturers indicate that
1952 levies were tops

YEARLY tax payments by thirteen
electronic manufacturers for the
past ten years show that the 1952
tax total of nearly $103 million
represents the largest payment ever
made by these companies. It ac-
counts for 59 percent of income be-
fore taxes, the highest percentage
since 1945,

For these firms, taxes have
represented more than half of
net income before taxes for the
past 3 years and have been larger
than total dividend payments that
were made to stockholders during
that period.

Although net sales rose substan-

ELECTRONICS — May, 1953

tially in 1952 for many manufactur-
ers net income did not keep pace
with the increased volume in many
cases because of “a substantial in-
crease in the provision for federal
taxes.”

Fiscal 1952 was the first time
since the war for many elec-
tronic manufacturers that a whole
year’s earnings were subject to a
higher combined rate of federal in-
come and excess profits taxes. As
a result net income was lower.

» Companies—Annual reports of
individual electronic manufactur-
ers point up the effect of taxes on
company earnings. General Elec-
tric’s provision for federal taxes
on income in 1952 amounted to
$264 million. Although this was
4.9 percent less than the 1951 bill

for federal income and excess
profits taxes, the provision
equalled $9.15 per share of com-
mon stock and 10.1 cents per dollar
of sales.

RCA’s total tax bill for 1952, in-
cluding $22.3 million in excise
taxes, came to a total of $66.6 mil-
lion, an amount equivalent to $4.80
per common share, or more than
double the year’s net earnings.

Taxes for Bendix in fiscal 1952
were $35.3 million or $16.70 a
share. This was 70 percent of
earnings before taxes, or over 4
times as much for taxes as the
Bendix stockholder received in
dividends.

> 'uture—The excess profits tax
expires on June 30, 1953, unless ex-
tended by Congress. The House
Ways and Means Committee has
favored letting the tax expire on
schedule and so have most manu-

facturers, electronic and other-
wise.

If no extension is voted,
electronic manufacturers whose

fiscal year ends on that date will
no longer pay the levy while those

with other fiscal years will pay
their proportionate share.

Transistor Standards
Planned for June 30

Electrical specs by joint-serv-
ice-industry committee to bring
mass availibility

TRANSISTOR manufacturers have
been forced to proceed cautiously in
introducing their products for gen-
eral use because of the widespread
confusion as to what constitutes a
good transistor. Through the initia-
tive of the Signal Corps, in col-

5



INDUSTRY REPORT—Continued

laboration with the Navy, Air
Force and representatives of lead-
ing manufacturers (JETEC), a set
of standards is to be completed by
June 30 that will settle many of the
perplexing questions in the minds
of both makers and users.

The mid-year deadline is ex-
pected to serve as a break point for
mass availability of transistors on
an industry-wide basis. Some manu-
facturers have been holding back
and stockpiling production of trans-
istors pending such standards. They
will soon be able to publish data on
their products with assurance that
claims will not be misinterpreted
due to lack of understanding.

» Physical Specs—The June 30
specs will supplement already-
accepted standards for physical

dimensions and spacing of leads set
several months ago. These earlier
specs were adopted to curb a trend
which would ultimately lead to the
necessity for having a different
socket for each transistor type.
Transistors will ultimately be
supplied with two-inch leads (for
soldering directly into circuits) that
may be clipped if socket insertion is
desired and spaced to fit standard
5-pin in-line subminiature sockets.
Emitter and collector leads will oc-
cupy the end socket holes, the base
lead spaced to fit the hole adjacent
to the emitter, leaving two holes
between base and collector.

Clock-Radios Hit
Big Time

Production has climbed stead-
ily since 1946 and may exceed
2 million units this year

ELECTRONIC alarm clocks, better
known as clock-radios, have become
big business for radio manufac-
turers in the past 2 years. Both
unit and dollar volume doubled in
1952 and this year output is ex-
pected to reach 2 million, account-
ing for 25 percent of total radio
sales.

Although clock radios were intro-
duced years ago by some radio com-
panies it was not until 1951 that the

6

Labor — Secretary Durkin’s
conferees on Taft-Hartley
revision could not agree on
procedure, conference was
ended. In Congress, hearings
add up to much talk. Little
chance of change this year.

Copper—Multiple-price sit-
uation on mine, custom-smel-
ter output, domestic and
foreign supplies makes costs
vary from 27% to 36Y cents
per pound. Anaconda’s Chil-
ean mine is adding 50,000
tons per year to present
200,000-ton output.

Defense—Congress wants a
$43 billion ceiling on defense
spending, holding present
rate. Treasury Secretary
Humphrey estimates a $4 bil-
lion reduction starting July
1, with taxes held at present
level.

Qutlays—McGraw-Hill sur-
vevsg show 1954-56 capital
plans at $18 to $20 billion a
vear level. First quarter
1953 plants and equipment
cutlay was at $27.5 billion
annual rate.

Aluminum — Production ca-
pacity of domestic industry
will rise to more than 3 bil-
lion pounds a year before
the end of 1953, according
to Industrial Smelting Corp.
Alcoa’s annual report pre-

Business Briefs

dicts easing of pressures on
civilian aluminum market as
military and stockpile needs
are met.

Tools — Deliveries of ma-
chine tools are back to nor-
mal for first time since
Korean outbreak. Makers of
nondefense  products can
order now for replacemeuts,
modernizations, expect de-
liveries soon.

Zinc—Government’s General
Services Administration is
requesting zinc for national
stockpile after a purchasing
slack-off last year. Present
price is 11 cents a pound, old
ceiling price was 19%%.

Demand — Federal Reserve
Board’s Survey of Consumer
Finances says ‘Plans to pur-
chase major household
goods, especially tv sets and
furniture, are substantially
more numerous than they
were a year ago.” General
agreement among economic
observers is that prices will
stay up and firm.

Trade — President Eisen-
hower asked Congress to ex-
tend the Reciprocal Trade
Agreements Act one year be-
yond its June 12 deadline, to
permit a full study of trade
policies before trying to re-
write the bill.

industry as a whole began to sit up
and take notice of rising public
acceptance. In that year 777,000
were produced, with a retail value
of over $30 million. In 1952, 1.6
million had been made, with a re-
tail value of $64 million. In the
first two months of 1953 more than
390,000 were produced, compared
to 186,000 for the same period last
vear.

» Manufacturers—In . 1946, six
companies had clock-radios on the
market and the sets were more of a

novelty item than anything else.
Clock manufacturers were the real
promoters, and in some instances
marketed clock-radios themselves to
show the radio industry that they
could be sold.

There are now very few radio
manufacturers who don’t have
clock-radios in their lines. A few
companies even have clock-television
sets available.

b Market—Clock-radios have been
bought mainly for use in the bed-

(Continued on page 8)
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ome VANIA Diodes and Varistors
50 e
o Check these important applications:
"~ 025 050 0 0 125 150 . 1. Low input and output impedance circuits.

VOLTS

Z. Relay activation.
y
Typical TN56 Forward Resistance Characteristic.
3. Heavy current and surge applications.

4. Low impedance coils and transformers.

RY the IN71 varistor in carrier
telegraphy and telephony work.

The low shunt capacitance insures high

1N56 DIODE with potential of -1 volt efficiency throughout the high frequency
will pass a current of 15 ma. or more.
With a potential of —30 volts, less than
300 wa will flow. efficient in low impedance modulator

range. You will find this varistor equally

circuits of the carrier suppression or

carrier {ransmission type.

Both the 1N56 Germa-
nium Diode and the
IN71 Varistor are avail-
able from your Sylvania
Distributor. New de-
scriptive folder gives
ratings, characteristics,
and application notes |
concerning Sylvania |
Germanium Diodes and
Varistors. Mail the cou-
pon for your copy.

For Carrier Communications,
TN71 VARISTOR. The 1N71 consists
of 4 matched low impedance diodes
each of which, with +1 velt im-
pressed, will pass a current of 1 ma.
of the average current of the four.

*SYLV,

LIGHTING * RADIO * ELECTRONICS « TELEVISION

Sylvania Electric Products Ine.
Dept. 3E-1005, 1740 Broadway
New York 19, N. Y.

Please send me your new folder describing
Sylvania Germanium Diodes and Varistors.

Name
In Canada: Sylvania Electric (Canada) Lid., University Tower Bldg. s
St. Catherine St., Montreal, P. Q. reet
City Zone Strate
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room as a musical alarm clock. But
manufacturers now see a growing
trend toward use in the kitchen and
the living room. As a result, clock-
radio styling is changing rapidly.
Now there are hang-up clock-radios
for the kitchen and even portable
clock-radios (see below).

It used to be that the same clock
face could be seen on several differ-
ent radio brands. But now the in-
dustry is styling the clock face as
well as the cabinet and gets only
the works from clock manufac-
turers.

Large Computers Coming in Quantity

Production of giant ‘brains’
accelerates as government
orders hypo business

ALL BUSINESS is good when Uncle
Sam picks up the tab.

In the electronics field, develop-
ment of large digital computers
would probably not have been un-
dertaken until much later but for
the needs of national defense.

Most large scale computers
have been one-of-their-kind but
two giant ‘brains’, recently intro-
duced by IBM and Remington
Rand, will be made in quantity.
The machines are also unique in
that they lack the exotic names
often given electronic computers.
The IBM machine is known pro-
saically as the 701; the Remington
Rand job as the 1103 under the new
nomenclature.

» Design—The machines are tech-
nically comparable. Both cost just

Portable Clock Radio Uses Subminiatures

LTI ﬁ‘
e
ons

Transistors aren’t the only way to cut battery drain. Note subminiature tubes
(arrows) used in this new Motorola clock portable. It operates from two 1Va2-
volt A batteries and a 67 V2-volt B or from 117 volts a-c/d-c. Magnet and asso-
ciated components are within cone of loudspeaker, saving still more spoce

under one-million dollars. Both
have three information storage
systems or memories: electrosta-
tic tubes, magnetic drum and mag-
netic tape.

The machines will both work on
engineering and scientific prob-
lems such as future airframe de-
sign, missile-guidance systems
analysis, air defense and all nuclear
research.

»1103—The first 1103, built by
Rem Rand’s Engineering Re-
search Associates Division of St.
Paul, Minn., will soon be delivered
to the Department of Defense. A
commercial model will be avail-
able in March 1954; six units are
scheduled for that year. The ma-
chines sell for $850,000. R-R also
plans computation centers for the
present in New York and Washing-
ton where work will be done on
hourly rates.

» 701—In Production at the com-
pany’s Poughkeepsie plant, the
IBM 701 will be installed on cus-
tomers’ premises at rentals of
$11,900 a month and up. The first
machine will soon be shipped to
Los Alamos Scientific Laboratory.
A 701 has already been installed
at IBM headquarters in New York
and will do job work for $300 an
hour. Production rate for 701’s is
one per month.

Miltronic Standards
Making Progress

CATALOGING of all electronic equip-
ment used by the military is moving
in high gear with the first of the
catalogs scheduled for completion
this year. The equipment will be
divided into twenty categories and
standardized with  duplications
eliminated.

The first catalog, electron tubes,
is due in November of ’53. Reststors
will follow in January, 1954, with
circuit breakers, switches, and
filters and mnetworks following in
February. The catalog for capaci-

(Coptinued on page 10)
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miniature molded

CAPACITORS

EW processing developments now make it
N possible for eviery Prokar miniature
molded capacitor to Ibe used at temperatures
up to 125°C without |voltage derating!

An exclusive Sprague{l solid dielectric and a
mineral-filled phenolfic jacket assure stable
performance from —55°C to +125°C.

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

in miniaturized equifjments. Originally
developed for milita y uses, the moderate
prices of these minialure capacitors make them
well worth your investigation also for use

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

WORLD’S LARGEST CAPACITOR MANUFACTURER

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

tors is due in April 1954. A new
standard for packaging electron
tubes will be also issued.

Industrial Electronics
Gains Momentum

Sales are rising rapidly as new
equipment and new organiza-
tions enter field

EVIDENCE of the growing impor-
tance of the industrial market to
electronic manufacturers is mir-
rored in recent activities in the
field. Industrial tube sales have al-
most tripled since 1950, rising from
$38.7 million in that year to an
estimated $95.9 million in 1952.
Biggest gain was made by non-
receiving-type tubes, with magne-
trons and velocity-modulation tubes
following in dollar volume. These
three classifications accounted for
over 80 percent of industrial tube
sales last year.

» Equipment—New, simpler in-
dustrial television equipment re-
cently introduced also indicates the
growing importance of industry as
an electronic market. Five manu-
facturers, Dage, DuMont, Federal,
General Precision and RCA, have
brought out industrial tv equipment
that is not only easier to use in in-
dustry but lower in cost than previ-
ous itv equipment. Now it is
possible for manufacturers and
business in general to buy a tv
camera that will operate into a
home tv receiver. With prices cut to
about half that of last year’s models,
manufacturers see industrial tele-
vision sales for 1953 far exceeding
last vear’s sales of $6 million.

» Organizations — Furthei evi-
dence of rising industrial sales are
the new organizations that have
been formed to specialize in indus-
trial electronic servicing and
maintenance. Previously, industrial
volume was evidently small enough
to allow manufacturers to send an
engineer to a customer when servic-
ing was needed. But now more in-
dependent organizations are doing
the servicing job.

10

Excise Tax Collections Rise

Yield in fiscal 1953 tops last
year's take, reflecting in-
creased television sales

SALES TRENDS in the electronics in-
dustry are accurately pictured in
the Treasury Department’s figures
on excise tax collection from radio-
tv set and component manufac-
turers. Collection for fiscal 1953,
which began in June of last year,
totals almost $68 million compared
to $51 million for the same period
in fiscal 1952. If tv sales this year
meet expectations the total yield
seems sure to exceed $120 million.

» Trend—Annual collections from
radio-tv manufacturers have
amounted to over $100 million since
the tv excise tax was first imposed
on November 1, 1950. Top tax take
was in 1950-51 when the U.S. col-
lected almost $130 million from the
radio-tv industry. The U. S. Treas-
ury cashed-in on tv’s top sales year
along with manufacturers. In the
1951-52 period collections dropped
by $10 million, reflecting the in-
dustry’s tv sales slump. But even
this total was nearly 3 times the
average amount collected when the
tax applied only to radio.

» Rank — Manufacturer’s excise
taxes are collected on 20 different

categories of products, ranging
from business machines to matches.

RADIO-TV MANUFACTURERS

EXCISE TAXES
140

FISCAL
YEAR

I % Ist 6MOS
2

FISCAL YEAR

60

MILLIONS OF DOLLARS

»
O

20

7,
7
'53

SOURCE:
TREAS. DEPT.

'49 50 Ell '52
FISCAL YEAR

Automobiles and gasoline are the
leaders in excise tax yields for the
U.S. but since 1950 radio-tv sets
and parts have not been far behind.
In fiscal ’52 they ranked in 6th
place, led only by gasoline, auto-
mobiles, automobile parts, tires and
trucks, in that order.

In the top year of 1951, radio-tv
manufacturers excise tax collec-
tions stood in fourth place. Before
tv excise the industry ranked 10th
in total yield. In both 1951 and 1952
the industry’s excise payments rep-
resented almost 5 percent of total
manufacturer’s excise tax collec-
tions of $2.3 billion in each vear.

Cuban Television
Aftracts Smugglers

“PACK some clothes and meet me at
Sloppy Joe’s” was a byword for
thirsty Americans during prohibi-
tion. Not only did Havana night-
eries do a thriving business then
but enterprising boatowners also
carried on a brisk trade hauling
liquid refreshment across the
Straits of Florida.

Television sets have now ap-
parently replaced the fruit of vine
and cane field as the smuggler’s
stock-in-trade. Receivers imported
from the U.S. without payment of
duty are said to constitute nearly
60 percent of the 100,000 sets pres-
ently in use throughout the Island
Republic.

» Modus Operandi—Maverick tv
traders buy sets in quantity from
U. 8. dealers or distributors and
either fly them via air freight to
Cuba or ferry them across in small
boats. Saving a 20-percent import
duty, the traders then proceed to
undersell franchised dealers op-
erating through legitimate chan-
nels.

Hard hit by the subrosa trade,
Cuban dealers vainly petitioned
the government of former Cuban
president Carlos Prio for aid in
stopping the racket. Recently, the

(Continued on page 14)
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These Centralab Controls give

SIMPLIFY ASSEMBLY...LAST LONGER... HAVE FINER

THEY

NEW MODEL 1 RADIOHM world’s smallest volume control with

the longest list of miniature applications

Check these QUICK FACTS
on Model 1

J resistance range: 500 ohms to 10 megohms, 7
standard tapers

J tolerances: standard 500 ohms through 2 meg-
ohms = 20%, above 2 megohms = 30%

J resistor element: tested for 25,000 cycles
J wattage rating: Y0 watt
J contact: phosphor bronze double-wiping

J terminals: Insulated brass, silver-plated. Fur-
nished straight or bent 90° to mounting surface

J mounting: stud or bracket
J shaft: plain or switch type

J switch: SPST. rated 6.5 amps at 1.5 v d-c: 0.2
amps at 45 v d-c

J dust cover: provides full protection

J shielding, knobs: optional, may be furnished

HE Centralab Model 1 volume control is the smallest variable resistor on the

market today. Its %" diameter makes it no larger than a dime! That’s why
it was chosen as standard for these typical, important commercial and govern-
ment applications. These include:

HEARING AIDS « INDUSTRIAL, GEOPHYSICAL TEST EQUIPMENT
e MINIATURE RADIOS ¢ TELEPHONE APPARATUS COUNTING
DEVICES * BUSINESS, DICTATION MACHINES » CARRIER EQUIP-
MENT. OTHER MILITARY AND GOVERNMENT GEAR

But more than compactness, Centralab’s Model 1 Control gives you such features
as smooth, noiseless performance, lighter weight, longer life. Many variations
of the Model 1 are available with a complete range of resistance values, tapers
and optional mountings. Resistance may be controlled by knob or front or rear
screwdriver slot. There's a broad selection in either standard or new Hi-Torque
types . . . with or without off-on switch and shielding.

The new Hi-Torque controls hold settings under severe conditions of shock
or vibration. Standard torque is 0.3 ounce-inches, Hi-Torque models are 3.0
ounce-inches.

Completely adaptable to varying conditions, the Model 1, and other Centra-

lab Controls illustrated are tops for miniaturization, For engineering assistance,
write direct, stating your problem. For further facts, check 42-158 in coupon.



you more than compaciness...

QUALITY FOR STANDARD AND CUSTOM AM-FM-TV APPLICATIONS

Extra versatility for you!

Centralab’s Model 2 Radiohms®, either commer-
cial or military styles, are available in plain or
switch-types — standard or custom designs —
with plain or dual concentric shafts. Control di-
ameter is only 15/16”. Check 42-85 for data on

these model 2's.

DON'T OVERLOOK

these quick-delivery and

\ combination controls!

Quick Delivery
MODEL 2 EXPRESS*

A real time-saver! Delivery in a
few days. When order is received
desired shafts staked directly to
control. Shafts fit all standard
RTMA split-knurled and most
spring-type push-on knobs. Rated
U5 watt. Available in two values:
13 and 1 megohm, audio taper
(C2) with SPST a-c lire switch
Values meet 75% of requirements
for switch-type controls. Check
42-163 in coupon for data.

COMPINTROL*

Combination volume control
and printed electronic circuit
Newly announced Compentrol
faithfully reproduces bass and
treble responses with high fidelity
at low-volume level. Needs no ad-
ditional amplification — no inser-
tion loss. Furnished in 5 and 1
meg — plain or switch types
Switch 1s SPST, has cover for a-c
shielding. Check 42-182 in coupon

for more data.

*Trademark

®
A Division of Globe-Union Inc.

900 EAST KEEFE AVENUE

®  MILWAUKEE, WIS,

IN CANADA, 635 QUEEN STREET EAST, TORONTO, ONTARIO

Centralab Model 2 Radiohm
Control —Left, single unit plain
type, untapped; right, twin unit
plain type. untapped. Both with
single shafts.

Centralab Model 2 Radiohm
Contral — control shown is a
single unit switch type, tapped.
Control has single shaft. Small
size adds extra versatility.

Centralab Model 2 Radiohm Con-
trol — this control is a twin unit
switch type, untapped. It has a

single shaft many variations
mecet diversified applications.

Centralab Model 2 Radiohm.
Left, twin unit plain type, front
section tapped; Right, twin unit
switch type, rear-section tapped.
Concentric shafts.

MILITARY TYPES . . . If you use types RV2A or RV2B, Model 2
variable resistors on your next military order — there’s no prior con-
tract approval or waivers required. They meet JAN-R-94, characteris.
tic U requirements.

CENTRALAB, A Division of Globe-Union Inc.

914-E East Keefe Avenue, Milwaukee 1, Wisconsin

Please send me data as marked: [J 42-158 [] 42-85 [J 42-163 [] 42-182
[ I'd also like a copy of Centralab’s new Catalog No. 28, including more than
470 new items for the electronic field.

Name Position

Company

Address

City Zone State.



INDUSTRY REPORT— Continued

Batista government promulgated
a regulation interdicting trans-
shipment of television receivers.

Legitimate dealers throughout
Cuba are waiting watchfully to
see if the regulation will end the
two-year-old racket. Thus far,
midnight activity in sheltered
coves from El Morro to Varedero
seems undiminished.

High-Power UHF-TV
Moves Up

LATER THAN PROMISED but still the
first high-power uhf station was
WHUM-TV Reading, Pa., which
went on channel 61 during the
morning of February 10. Feature
of the 260-kw (erp) plant is the
GE transmitter employing a Var-
jan 12-kw klystron tube in its final
stage.

Scheduled to join the NBC and
ABC networks on March 15 was
another 12-kw transmitter, also on
channel 61, at WWLP, Springfield,
Mass. Complementing the uhf
program fare, with CBS and Du-
Mont networks, will be still a third
high-power transmitter assigned
to Holyoke, Mass. Signals from
this channel-55 station, WHYN-
TV, will serve essentially the same
area as the Holyoke station.

First high-power uhf transmitter uses
klystron to feed television signals up
1,000-foot waveguide to antenna with
power gain of 22

14
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INDUSTRY LABOR TURNOVER

EMPLOYMENT TERMINATIONS

EMPLOYMENT ADDITIONS

1952

HIRINGS and firings in radio-tv plonts fluctuate but . . .

Electronics Labor Turnover Drops

Decline in termination rate re-
flects industry’s increased em-
ployment stability

DURING 1952, an average of 4.7 per
100 employees were separated
from their electronic jobs every
month, representing a decline of
1.6 from the average rate of 6.3 in
1951. Total terminations were
made up of resignations, dis-
charges, layoffs and miscellan-
eous reasons, including military
ones.

Most terminations were volun-
tary. Voluntary separations aver-
aged about 2.7 per 100 employees
each month in 1952. Discharges
during the year ranged between 0.4
and 1.0 and averaged about 0.6 per
month. Miscellaneous termina-
tions never exceeded 0.7 and aver-
aged less than 0.4 per 100 em-
ployees in 1952.

» Additions—Employment of
workers in electronic plants
reached the highest rate since 1950
in October of last year when

manufacturers increased produc-
tion to meet seasonal demand.
The employment addition rate
seems to follow the seasonal sales
pattern of the industry and
August, September and October
are traditionally the months of
highest employment rates in the
industry, as is indicated in the
chart.

» Qutlook—Electronic  manufac-
turers look for a continued de-
crease in labor turnover in the
industry in 1953 because they ex-
pect high production throughout
the year. The usual seasonal fluc-
tuations are taken for granted but
they are not expected to be as
severe as in 1951 and 1952.

Financial Roundup

PROFIT statements for 1952 along
with security transactions were an-
nounced by electronic manufac-
turers in the past month. Twelve

(Continued on page 16)
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wire-mesh isolator
that won’t change

on the job!

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

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

® Hex top — simplifies your installation problems.

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

® Ruggedized — to meet the shock-test requirements of
military specifications.

@ Operates over a wide range of temperatures — ideal for
guided-missile or jet installations.

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

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

«BARRY e

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

| Atianta Baltimore Chicago Clevelond Dollas Dayton Detrsit Los Angeles Minneapolis New York
Philadelphia Phoenix Rochester St. Louis San Francisco Seattie Toronto Washington

H
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INDUSTRY REPORT— Continued

companies showed up in annual re-
ports as follows:

Net Profit

Company 1952 1951
Admiral ....... $8,711,133 $9,586,833
American Cable

and Radio .... 699,444 1,460,625
Arvin ...... ... 2,209,733 2,691,063
Burroughs .. 7,893,419 7,688,724
DuMont ......... 1,424,603 583,377*
IT&T...... 22,147,753 17,992,314
Minn, Honeywell. 9,081,003 9,277,610
National Union

adio ...... 139,920 370,910

Standard Coil 2,861,29 2,487,944
Sylvania ..... 6,960,625 8,253,973
Thos. A. Edison 1,201,782 1,305,548
Zenith —=N 5,845,933 5,370,740
* Loss
» Stocks Filed—Avco filed with

SEC for 11,500 shares of common
stock (par $3) to be offered at the
market (approximately $8.50 per
share) for the account of the selling
stockholder.

Radio Condenser filed with SEC
for 27,000 shares of common stock
(par $1) to be offered at $11 per
share. Net proceeds together with
$1.5 million to be received from sale
of 4%-percent serial notes will be
used for expansion program, debt
financing and for working capital.

Telecomputing Corp. filed with
SEC for 5,639 shares of capital
stock (par $1) to be offered at $15
per share. Proceeds will be used for
working capital and for the account
of selling stockholder.

Inter - America Electronics of
Puerto Rico filed with SEC for 938
shares of preferred stock at $100
per share and 7,900 shares of com-
mon at $10 per share. Proceeds will
be used to purchase equipment.

Packard-Bell registered with SEC
for 100,000 shares of its capital
stock, $.50 par value, to be offered
for public sale. Net proceeds will
be used for expansion of main plant.
It is expected that $500,000 will be
used for construction of a new cabi-
net plant, $100,000 for additional
machinery and equipment and $300,-
000 to replace working capital used
in 1952 for construction. Remainder
will be used to pay debts and for
working capital.

» Security Offerings — Cinerama
offered $2 million in 4-percent con-
vertible debentures due March 1,
1958. Net proceeds will be added to
general funds and used to furnish
and install exhibition equipment for
3 additional theaters.

Mohawk Business Machines of-
fered 144,000 shares of 12-cent
cumulative preferred stock (par

16

$1) at $2 per share. Proceeds will
be used for working capital and to
acquire additional machinery for
the production of an electronic
stapling machine and a midget bat-
tery recorder.

Radar-Electronics offered 5,996,-
000 shares of common stock (par 1
cent) at 5 cents per share. Proceeds
will be used for working capital and
for the expansion of operations.

Arcturus  Electronics  offered
$200,000 in 5-year 6-percent con-
vertible debentures due April 1,
1958. Proceeds will be used for gen-
eral corporate purposes.

P. R. Mallory offering of 150,000
shares of 43-percent cumulative con-
vertible preferred stock at par ($50
per share) was oversubscribed. Pro-
ceeds will be added to general funds
for general corporate purposes.

» Other Transactions — Westing-
house has borrowed $50 million
from a group of institutional in-
vestors completing a $300 million
credit set up in November, 1951.
The lenders include insurance com-
panies, pension funds, savings
banks and universities. Loans will
be used to finance the company’s
$296 million expansion program and
to provide additional working cap-
ital.

CBS sold privately $25 million in
41-percent promissory notes due
Jan. 15, 1973 to insurance com-
panies. Proceeds of initial borrow-
ings will be used for general cor-
porate purposes.

Clevite Corp. will offer 200,000
shares of stock for sale. Proceeds
will be used for general funds and
working capital.

EAST GERMAN family gathers around Russian-designed receiver, as . . .

TV Gains Slowly Behind Iron Curtain

East Germans build sets but

Russia takes output as part of
war reparations

TELEVISION progress in Russia and
satellite countries has been slow,
due largely to lack of essential raw
materials and particularly those
needed by tube manufacturers. De-
mands arising from Soviet-army
build-up and enlargement of tele-

phone and telegraph networks are
so high that other needs receive less
consideration.

» Stations—Transmitters are op-
erating in Kiev, Leningrad and
Moscow. Pravda reports 80,000 sets
in use. Poland and Czechoslovakia,
both of which had experimental
transmitters before World War II,
are still testing. In East Germany,
a Soviet-controlled transmitter is

(Continued on page 18)
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— H p— The G-R Type 1931 -A Modulation Monitor

FO" Accurafe Rehab,e and Type 1932 -A Distortion and Noise Meter
are highly accurate instruments widely used

- in broadcast stations for monitoring modula-

an d FC C Approved tion and measuring distortion and noise in

audio frequency circuite. Transmitter opera-
tors find these instruments convenient and
extremely reliable in operation. They meet all

‘ FCC specifications.
M easuremen 's Of The Distortion and Noise Meter is a most

MODULATION, nd acoorate wary suslvein of PRI A
from 50 to 15,000 cycles ‘and harmpnics to
DISTORTION 1o iy o gl et moseie

frequency, audio voltage, AVC characteristics
and N o ' S E and hum level, has adapted it to a wide variety
of measurements in the communications labora-
tory. This Meter is also used for the production
checking of radio receivers, attenuators, audio
amplifiers and oscillators, and electronic instru-

in the BroadCQSf Sfaﬁon ments and components.
The G-R Type 1931-A Modulation Monitor

% Operates over a wide carrier-frequency range — 0.5 to
8 Mc. or 3 to 6 Mc. depending upon tuning coils used;
either set supplied with instrument.

* Continuously indicates perceniage modulation of either
positive or negative peaks, as selected by a panel switch —
meter range is 0 to 1109, on positive peaks, 0 to 100%,
on negative peaks.

Y Provides a very useful overmodulation alarm whose

Aashing rate increases markedly when modulation peaks
are in excess of a predetermined level set by a panel dial.

| Y Requires about 0.5 watt input R-F power.

Y Measures the relative magnitude of any carrier shift
occurring during modulation.

Type 1931-A  Modulation Monitor % Has two low-distortion audio-output circuils operating
..0.5t0 8 Mc. or 3 to 60 Mc.... $440.00 from separate diode rectifiers:

Type 1931-P5...0.5 to 8 Mc. Extra Tuning Coil. ... 16.50 One is matched to a 600-ohm line for audible monitoring.

. . Other output supplies a faithful reproduction of the carrier

Type 1831-P6 ... 3 to 60 Mc. Extra Tuning Codl.. ... 16.50 envelope for measurement of transmitter distortion and

noise with the aid of a distortion and noise meter —
output amplifier is flat to within 1.0 db. from 30 to
30,000 cycles.

The G-R Type 1932-A Distortion and Noise Meter

% Features rapid and continuous frequency adjustment over
the entire audio frequency range — one main tuning control
and push buttons are used.

Y Includes a high gain amplifier which balances to a null at
frequency set by the main tuning dial, and thus passes to the

¥ 0 N e meler circuit only the distortion components present.

e (: 289 8.0 - : % Measures distortion values as low as .05%,; 0.109, above
7,500 cycles.

% Detects noise levels down to 200 pv— instrument noise is
considerably less than 80 db.

% Accuracy is essentially 5%, of full scale for distortion,
noise and dbm measurements.

-

Admittance Meters ¥t Coazial Elements ¥t Decade Capacitors
® Decade Inductors ¥t Decade Resistors ¥¢ Distortion Meter

G E N E R A l R A D I 0 c 0 m pa n y Frequency Meters ¥t Frequency Standards ¥x Geiger Counlters

] I'mpedance Bridges ¥r Modulation Meters ¥ Oscillators

21: wf::: 5‘4‘ :!:’:r::: a"‘szt;.. I:I‘:h:"anc::u:‘ cI:c:clfogo.s 319(;001'191:;:':’;: t;s' ::a:l:.s 3. Y Variacs ¥ Light Meters Yt Megohmmeters ¥ Motor Controls

Noise Meters ¥r Null Detectors ¥t Precizion Capacitors

Pulse Generators ¥t Signal Generators ¥t Vibration Meters ¥t Stroboscopes ¥t Wave Filters
U-H-F Measuring Equipment ¥r V-T Voltmeters % Wave Analyzers Polariscopes




INCUSTRY REPORT —Continued

operating in Berlin. Another trans-
mitter at Brocken, highest point in
the Hartz Mountains, is testing and
will soon be beaming programs to
West Germany.

Plans are afoot to install by 1955
transmitters in all 14 district
capitals of East Germany. These
will be linked in a network diverg-
ing from Berlin.

» Receivers—The set shown in the
photograph is the Russian-designed
Leningrad T-2 model. It has a 7-
inch screen and no provision for
radio reception; price in East Ber-
lin is 3,500 East Marks, $117 at
official rates.

Although East German plants
have made these sets for some years
under Soviet license, their output

has been delivered largely to the
Soviet Union as war reparations.
When television service was inau-
gurated last December the East
Germans were promised 2,000 sets.
Only 800 were delivered. Production
quota for 1953 is 4,000 sets. So far
sets are seen only in public build-
ings, party offices and homes of
high officials.

German engineers, many of
whom worked in television before
the war, complain that they are
hampered by Russian engineers
assigned as consultants but actually
running the show, thereby slowing
up progress and initiative. Another
difficulty is that East Berlin frans-
mitter operates on the same fre-
quency as the West German station
in Hamburg, Germany.

Electronics Backlog Still Growing

ABUNDANT health of the electronics
industry is indicated by growth in
the backlog of both defense and
civilian orders of several repre-
sentative companies in the field.
Although the amounts shown in the
accompanyving graph are but a
fraction of the total electronic
equipment backlog, they indicate
the rising trend.

Another indication of the
volume of unfilled orders for the
industry is the backlog of orders
for the Electrical Machinery clas-
sification of the Department of
Commerce in which electronics is
included: 1950, $3.8 billion; 1951,
$8.9 billion; 1952, $11.3 billion.

Further evidence of the rising
backlog is the recent announce-
ment by GE that its backlog now is
greater than at any time in the
history of the company.

» Future—Manufacturers point
out that backlogs do not tell the
entire story of the amount of work
that the industry or a company ex-
pects to do. Many contracts are
just initial orders and contracts
for additional quantities may be
reasonably expected.

Many manufacturers expect un-
filled orders to continue high
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throughout 1953 but feel that the
industry will be able to fill most of
its orders during 1954.

New Material for

Electronic Memories

COSTING more than gold ($560 a
pound) a new super-thin nickel-
alloy steel has been developed by
Armco for use in electronic memo-
ries. The gossamer steel, made in
strips up to two inches wide, is as
thin as one 125-millionth of an inch,
or 8 X 107, or %o the thickness of
a human hair.

Because the material is so thin
a few cents buys a foot of it.

Antenna Industry
Reviews UHF

New tv markets bring many
changes to the highly-competi-
tive sky-hook business

ALMOST a year has past since the
first uhf television station went on
the air and antenna and set manu-
facturers are reviewing the uhf an-
tenna business as it stands today.

» Market—There are 25 uhf tele-
vision stations on the air now in
nearly as many different market
areas. They have made more than a
million homes potential uhf antenna
customers for a possible sales vol-
ume of over $10 million. In addi-
tion, of the 324 cp’s that have been
granted, 213 or 2/8 are for uhf sta-
tions that will eventually come on
the air bringing in more business.

Nearly half of the existing uhf
markets are actually combination
uhf-vhf markets. And, nearly every
existing vhf market is also a poten-
tial combination market. Thus, an-
tenna manufacturers must now
serve three types of markets: the
vhf, the uhf and the combination
uhf-vhi.

» Merchandise — Unlike receiver
manufacturers, the antenna manu-
facturer cannot serve these varied
markets with one product for best
results. He must have a line of
merchandise that not only serves all
markets but that also meets the
various reception conditions within
each market. As a result, antenna
manufacturers now offer as many
as 12 different models of uhf an-
tennas to meet these conditions at
prices ranging from $5 to $50.
However, experience in the new
markets has indicated to some an-
tenna makers and users that there
are four basic antennas that will
meet nearly all requirements. These
are the rabbit-ear indoor for
primary signal areas, the stacked-V
antenna for combination markets,
the bow tie with a selection of back-
ing elements for uhf only and the
corner reflector for fringe area uhf
reception,
But these basic models are by no
(Continued on page 20)
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i//’aﬂ/,;f INSTALL HIGH-RELIABILITY TUBES,
s: FOR BETTER PRODUCT ACCEPTANCE!

*For example, the United States Navy has recognized
the value of high-reliability tubes by authorizing
a detailed list of these types to replace standard-

tube counterparts. “Tele-Tech’’, March, 1953.

Meet your circuit needs from these 30 premium-performance tubes!

PROTOTYPES HIGH-RELIABILITY TUBES
Military Type No. Description
2C51 *5670 H-f medium-mu twin triode
2Dy 5727 Thyratron
l 5Y3-GT S5Y3WGTB Full-wave rectifier
(RTMA 6087)
6AC7 S6ACTWA Sharp-cutoff r-f pentode
N -I bl . el (RTMA 6134)
ow uvul u e In quuntlty . 6AKS 5654 Sharp-cutoff r-f pentode
6ALS 5726 Twin diode
6AQS5 6005 Beam power amplifier
G . . R 6AS6 5725 Dual-contro! sharp-cutoff r-f pentode
eneral Electric hlgh'rehablhty 6AUS SAUSWA Sharp-cutoff pentode
tubes, carrying the famous 5-Star name, (RTMA 6136}
oW it vailable in qu ntity. T t 6BAG 5749 Remote-cutoff r-f pentode
£ € 10 quanuty. 1o ge 6BE6 5750 Pentagrid converter
all the advantages that high-reliability 6C4 5135 Medivm-mo triode
types offer you—greatly increased 65K7 ( 6SK7WA : Remote-cutoff r-f pentode
. L RTMA 6137,
equilpment dependablllty, lower ) 6X4 **Not assigned 7-pin full-wave rectifier
maintenance costs, longer tube life— (RTMA 6202)
2 . 1 1 —_— Not assigned 9-pin full-wave rectifier
specify G-E 5-Star Tubes! (RTMA 6203)
{ { { { 12417 12AT7 WA High-Gm high-mu twin triode
A pioneer in desxgm.ng and (RTIA 6201) i
developing these premium types, 12AU7 *5814-A Medium-my twin triode
General Electric gives you tube quality 12AX7 *5751 High-my twin triode
that only experlence makes posslble 12AY7 *6072 Low-noise high-mu twin triode
— 5 8 lif
As the largest builder of high-reliability i e8e eam power amplifier
tubes’ with outstanding manufac[uring | *Draws 1/6 more heater current. **Rated at 50 ma oulput current.
facilities, G.E. offers you the widest
choice of types, plus high-rate production HIGH-RELIABILITY SUBMINIATURES
to meet your needs.
. I Type No. Descripti
Acceptance of the equipment you Military Type No .
Tt d build il 5718 Medivm-mu triode
esign and build wi increase, once e High-mv friode
you change over to 5-Star high- 5797 Semi-remote-cutoff pentode
reliability tubes. Field performance will 5798 Medium-mu twin triode
be far more dependable, enhancing 5840 Sharp-cutoff r-f pentode
: o 5896 Twin diode
your reputation. Write now for )
) ) 5899 Semi-remote-cutoff pentode
Booklet ETD-548A, which contains 5902 Beam power amplifier
full 5-Star Tube application E 81 Medium-mo twin triode
information! General Electric Company, ! sz High-my twin triode
Tube Department, Schenectady 5, N. Y. | S
77%\}
T
7,—, |m 15 v‘.‘_‘_}
“A veus OF ELECTRICAL oL
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INDUSTRY REPORT—Continued,

means the last word in uhf recep-
tion. Antenna and receiver manu-
facturers are constantly investigat-
ing old and new configurations.
With uhf less than a year old com-
mercially, definite trends are diffi-
cult to detect, but some industry
observers feel that there is the be-
ginning of a trend away from the
all-wave antenna for combination
markets. They feel that separate
vhf and uhf elements mounted on
the same or separate masts will
eventually be the standard set-up
for the combination markets.

» Outlook—Sign of the hright
sales outlook in the antenna busi-
ness was the recent expansion by
General Motor’s United Motors
Service Division of its line of elec-
tronic parts to include uhf and vhf
antennas. They will be marketed
under the Delco name and sold
through electronic parts distribu-
tors throughout the country.

Another bright sign in the an-
tenna picture today is the growing
accessory business. Rotator sales
are increasing markedly in uht
markets. In addition, each uhf an-
tenna means the sale of crossover
networks, usually the printed-cir-
cuit type, to handle the two types
of transmission line and a new
lightning arrestor for uhf lead-
in. Thus despite lower unit prices
for uhf antennas. the industry is
finding uhf-tv markets a Iucrative
addition to the still substantial vhf
antenna business.

Bank Accounting Work
Cut by Television

LINKING six tellers to a central ac-
counting room by a closed circuit
tv system has increased speed of
banking service and eliminated a
large part of the clerical work in-
volved in withdrawals.

The new system, now in use at the
New York Savings Bank, permits
the tellers to check the signature
and bank balance on any account
without leaving their windows.
An intercom system is used to
give the bankbook number to the
accounting room. The customer’s
account card, bearing his signature,
is removed from the file and placed
in front of a tv camera. The teller

20

Account cards requested by tellers are
placed under tv camera in accounting
room

compares the information on the
withdrawal slip with that on the
account card, visible on a tv screen
built into the counter.

Since the system uses only one
camera, the account cards show on
the screens at all six windows. A
portion of the screen is assigned
to each teller and cards requested
by that teller are shown on that
portion of the screen.

» Microwave—A new branch of
the bank soon to be opened at

Teller compares customer’s signature
with that on account card in the
bank’s files

Rockefeller Center will be connected
with the central office by tv and tel-
autograph systems. The possibility
of using microwaves for the two-
mile tv link is being investigated.

In addition to making all ac-
counts available at all branches, use
of the centralized system would
permit the bank to open smaller
offices in high rent areas where cost
of floor space for an accounting de-
partment would make the operation
too expensive.

Recorder Sales On Way Up

Volume has tripled in three
years, with tape leading the
race

INDICATION of the growing import-
ance of magnetic recorders is the
production total of 26 companies
in the field. According to latest
figures, 152,000 magnetic record-
ers were made in 1952 by these
companies. At an average retail
value of $170, this has meant sales
of at least $26 million for the in-
dustry.

> Tape vs. Wire — Projection of
past trends indicates that tape re-
corders accounted for the bulk of
the business in 1952. Another indi-
cation of rising tape recorder sales
is the fact that sales of tape alone
last year amounted to about $5
million. With new and better tapes
coming on the market, this volume
may well double in 1953.
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In 1952 there were 39 manufac-
turers of magnetic recorders in the
U.S. Eight of these companies
made wire recorders, and four made
wire recorders exclusively. In 1951
10 of the 39 companies in the field
made wire recorders.

About 70 percent of all magnetic-
recorder sales are to people who use

{Continued on page 22)
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ONLY THE LFE 401 OSCILLOSCOPE

Offers all these
Important Features

LINEARITY OF VERTICAL

DEFLECTION The vertical ampli-
fier provides up to 2.5 inches posi-
tive or negative uni-polar deflection
without serious compression; at 3
inches, the compression is approx-
imately 159%. The accompanying
photographs illustrate transient re-
sponse and linearity of deflection.

e -

MODEL 401 OSCILLOSCOPE
FREQUENCY RESPONSE OF Y-AXIS Awel
e

ol 10

- Myfem —

HIGH SENSITIVITY AND WIDE

SWEEP DELAY The accurately
calibrated delay of the 401 pro-

DEFLECTION SENSITIVITY

FREQUENCY RESPONSE OF

Y-AXIS AMPLIFIER The vertical
amplifier of the 401 has been designed
to provide uniform response and high
sensitivity from D-C. The accompany-
ing amplifier response curve shows
the output down 3 db. at 10 Mc. and
\ 12 db. at 20 Mc. Alignment of the am-
plifier is for best transient response,
resulting in no overshoot for pulses
of short duration and fast rise time.
Coupled with this wide band charac-
teristic is a high deflection sensitivity
of 15 Mv./cm.peak to peak, D-Cand A-C.

100

Y-Axis
Deflection Sens.—15 Mv./cm, p-p
Frequency Response —DC to 10 Mc

Transient Response — Rise Time
(109%,-90%,) 0.035 v sec

Signal Delay—0.25 u sec
Input line terminations — 52, 72 or
93 ohms, or no termination
Input Imp. — Direct —1 megohm,
30 wnpf
Probe—10 megohms, 10 » v f

TRIGGER GENERATOR with variable repetition rate
from 500 to 5000 ¢ps.

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

vides means for measuring pulse
widths, time intervals between
pulses, accurately calibrating
sweeps and other useful applica-
tions wherein accurate time mea-
surements are required.

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

SPECIFICATIONS

X- Axis
Sweep Range —0.01 sec/cm to 0.1
e Sec/cm

Delay Sweep Range —5-5000 .« sec
in three adjustable ranges.

Triggers — Internal or External,
+ and —, trigger generator,
or 60 cycles, or undelayed or
delayed triggers maybeused.

Additional Features:

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

A FOLDING STAND for convenient viewing.

FUNCTIONALLY COLORED KNOBS for easier
location of controls.

Built-in trigger generator with repe-
tition rate from 500-5000 cps.

General

Low Capacity probe

Functionally colored control knobs
Folding stand for better viewing
Adjustable scale lighting

Facilities for mounting cameras

PRICE: $895.00

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

Write for Complete Information

'LABORATORY for ELECTRONICS, INC.

- 75 PITTS STREET o BOSTON 14, MASS.

PRECISION ELECTRONIC EQU:PMENT o OSCILLOSCOPES =+ MAGNETOMETERS e COMPUTERS =+ MICROWAVE OSCILLATORS
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them for professional purposes. Re-
maining sales are to home users, ac-
cording to a survey of the mag-
netic recording field.

TV Broadcasters Set
New Income Record

Net before taxes for 1952
reached 54.5 million, 31 per-
cent above 1951

TELEVISION NETWORK and inde-
pendent stations in the U. S. had a
banner year financially in 1952, ac-
cording to preliminary reports sub-
mitted to the FCC by all tv broad-
casters. Total broadcast revenue
from time, talent and program sales
was estimated at $336.3 million, 43
percent above the 1951 volume of
$235.7 million. Income after ex-
penses but before taxes was esti-
mated at $54.5 million, or 31 per-
cent above the 1951 volume of $41.6
million,

» Networks—Four tv networks
(including 15 owned-and-operated
stations) reported tv revenues of
$191.9 million, expenses of $182.9

TV BROADCASTING NET INCOME
GC()BEFORE FEDERAL INCOME TAXES)

40 INDEPENDENT
TV STATIONS

20
4 NETWORKS INC.
N

- OWNED AND
OPERATED STATIONS
—

MILLIONS OF DOLLARS
)
o o o
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~
o

1
(53
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million and income of $9.0 million.
The 1952 network tv revenues were
almost 50 percent above 1951. How-
ever, as a result of a 56-percent
increase in expenses, network tv in-
come was reported at $2 million be-
low the 1951 figure of $11 million.

» Independents—Ninety-three tv
stations (not owned or operated by
the networks) made a better show-
ing than the networks in 1952.
Their revenues were estimated at

22

$143.7 million, 33 percent above
1951. Station expenses increased at
a slower rate (28 percent), so that
the income of these stations rose to
$45.6 million, or 51 percent, above
1951.

Fourteen other tv stations that
were authorized in 1952 after the
lifting of the freeze estimated total
revenues at $700,000, expenses of
$800,000, for a loss of $100,000. Of
the 14 stations, only 3 were in
operation more than 2 months dur-
ing 1952,

Doerfer Approved As
FCC Commissioner

Senate Commerce Committee
okays Eisenhower choice unani-
mously

JoHN C. DOERFER is at work on the
Federal Communications Commis-
sion, the first Eisenhower appoint-
ment to the agency. Another is due
in midyear when chairman Walker’s
term expires.

The Senate Commerce Committee,
evidently favorably impressed by
Doerfer’s background and his man-
ner of handling questions directed
to him at the hearing on confirma-
tion, unanimously approved him for
the post. He replaces Eugene Mer-
rill (Utah, D), appointed to fill the
unexpired term of Robert Jones,
who resigned last vear. The term
runs to June 80, 1954 but it is con-
sidered likely that at that time
Doerfer will get a full seven-year
appointment,

» Background-—The new commis-
sioner is 49 years old, a native of
West Allis, Wisconsin and a grad-
uate of the University of Wisconsin
and Marquette University Law
School. He became a member of the
Wisconsin Public Service Commis-
sion in 1949 and subsequently was
elected chairman. He was a mem-
ber of the National Association of
Railroad and. Utilities Commis-
sioners and was chairman of its
committee on regulatory proce-
dures.

While he has had no experience
in the radio-television field, commis-

John C. Doerfer, new FCC Commis-
sioner. He may become chairman when
Walker’s term expires June 30. An-
other possibility is Commissioner Hyde.

sioner Doerfer has had wide experi-
ence in utilities, including wire
communications,

The Commission now stands with
3 Republicans, 3 Democrats and 1
Independent, assuming that Doerfer
lines up with the Republicans. The
division is as follows: Rosel Hyde
(Idaho, R), George Sterling
(Maine, R), Edward Webster
(D.C., Independent), Paul Walker
(Okla., D), Robert Bartley (Texas,
D) and Frieda Hennock (N. Y., D).

Tube Industry Sets
TV Picture-Tube Trends

New focusing method, changed
face plates and bigger sizes
are on the way for 1953

TREND to simplify receivers was ac-
celerated by GE’s introduction of
an internal magnetic focus gun at
the recent IRE show. The new tube
eliminates the external focus coil
and ion trap magnet. Focusing is
done by three built-in tiny Alnico
5 magnets. A fourth magnet is used
in the ion trap. The new tube will
cost about $1.50 more than present
magnetic tubes.

» Faces—Picture tube face plates
shown at the show in 24-inch and
(Continued on page 24)
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G A & F Carbonyl Iron Powders are used
to produce cores for transformer and inductor
coils of every form—to increase Q values, to vary
coil inductances, to reduce the size of coils, to
confine stray fields and to increase transformer
coupling factors,

These powders are microscopic, almost per-
fect spheres of extremely pure iron. They are
produced in seven carefully controlled types,
ranging in average particle-size from three to
twenty microns in diameter.

Similarly, their properties vary, making them
useful in many different applications. Engineers
have commented on the fact that cores made
from these powders lend themselves to smootli-
ness of adjustment and to ease of grinding. The
extremely small size of the particles is of enor-
mous value, since eddy currents develop only
within each particle—proportional to the square
of the particle diameter.

We urge you to ask your core maker, your
coil winder, your industrial designer, how GA&F
Carbonyl Iron Powders can increase the efficien-
cy and performance of the equipment or product
you make, while reducing both the cost and the
weight,

Write for wholly new 32 page book—the
most comprehensive treatment yet given to
the characteristics and
applicationsof GA& F
Carbonyl Iron Powders.
809% of the story is told
with photomicrographs,
diagrams, performance
charts and tables. For
your copy—without op-
ligation—kindly address
Department 50,

ELECTRONICS — May, 1953

MEMBER]
mpa

METAL POWDER
ASSOCIATION

Division of GENERAL DYESTUFF CORPORATION

ANTARA. CHEMICALS

435 HUDSON STREET - NEW YORK 14, NEW YORK

Want more information? Use post card on last page.
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27-inch sizes used spherical-faced
bulbs. Envelope manufacturers say
that they use less glass than cylin-
drical-faced tubes. Weight of the
latter has brought problems in ship-
ping and handling.

» Sizes—The 24-inch and 27-inch
tubes are expected to take their
place in production this year. Some
manufacturers expect the 24-incher
to account for 20 percent of produc-
tion and as much as 10 percent for
the 27-inch. They expect the 21-
inch to account for the bulk of pro-
duction followed by the 17-inch.

FCC Clarifies Rules of
Emergency Radio

TERMS and extent of possible use of
the Special Emergency Radio Serv-
ice were clarified and enlarged by
the FCC in a report and order effec-
tive March 27, 1953.

The amended rules do the follow-
ing:

e Set forth the eligibility, class
and number of stations available,
kinds of communications permitted
and other particulars concerning
the use of the service.

¢ Clarify the eligibility of physi-
cians to use this service by chang-
ing their present limitation of “re-
mote area” to ‘‘rural area” (any
area outside a population center of
more than 2,500 population).

e Delete the present requirement
that other communication facilities
be unavailable before rural area
physicians, veterinarians and school
bus operators can take advantage of
this service.

e Make communication common
carriers eligible for mobile opera-
tion in this service to facilitate re-
pair of interrupted public wire fa-
cilities involving intercity circuits
or service to many subscribers.

e Provide for the secondary use
of certain ship-telephone frequen-
cies by special emergency fixed sta-
tions in isolated areas, such as an
island where the applicant can show
arrangements made with the public

Where 93% of U. S. TV Sales Were Made

coast station for the radio service
desired.

e Give emergency stand-by radio
facilities for private as well as com-
mon carrier communication eircuit
operators for use during periods of
failure of the normal circuits. In
the case of the private operator,
this facility is restricted to circuits
which normally carry essential com-
munications which, if disrupted,
endanger life or public property.

Electronic Heaters
Require Certificates

DRYING, sealing, gluing and mold-
ing operations that use radio-fre-
quency heat must be inspected by a
competent engineer before June 30
of this year, according to an an-
neuncement from Federal Com-
munications Commission.
» Interference Reduction—Among
other things, the required inspec-
(Continued on page 26}

1953 TELEVISION RECEIVER SATURATION
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As of January 1, 1953 there were 76 U. S. tv markets containing 30 million homes and 21,234,100 sets. The 30 areas shown in the chart con-
tain 22.3 million homes (75 percent of potentia! market) and 19.8 million tv receivers (93 percent of total sets in use). Saturation in these
30 areas is about 89 percent, in the other 46 markets, only 18 percent
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this DILECTO GROMMET

Here’s an idea and an example of C-D-F enginecring skill

teamed up with versatile Dilecto — laminated rolled plastic

tubing — that can help you. Thousands of Dilecto grommets are Here's a side-vicw of a Dilecto
grommet, machined to close tol-
erances from lamiiated vrolled
tubing. Sample of [rz;;mge/ ond

N - ) a general cataiog will be sent
through bulkheads. Made from fine weave canvas, the C-1)-F on request. ]

being used in the aircraft industry for wire and cables that pass

Dilecto grommet is cut into rings. The rings are grooved

and beveled, then slit diagonally. The Dilecto grommet has a
built-in tension that permits it to be easilv compressed by hand
and inserted in the bulkhead. T'ension holds it tightly in place.

It cushions. It insulates. It reduces assemblv time.

DILECTO is a C-D-TF top quality laminated thermosetting
plastic whose uses are limited only by the imagination.
Supplied in sheets, rods, tubes, Dilecto answers most
electrical and radio needs for a material that is
mechanically and dielectrically strong . . . resistant

to high heat, hot oil, excessive humidity. It can be

punched, stamped, formed and machined to close

tolerances. Investigate its possibilities. Available
in many grades to meet a variety of requirements.
A gqualified plastics specialist, vour C-1)-F sales engineer
(ofhices in principal cities) will help you engineer
a better product. Why not call him today!

Another example of a part machined from
Dilecto rolled tubing. Notice variety of
machining steps and the possible versatility
of this mechanically strong material. Only
C-D-F makes Dilecto in sheet, tube and
rod forms.

THE NAME TO REMEMBER " h DILECTO LAMINATED PLASTIC

NEWARK 16, DELAWARE
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tion certificate must show that in-
dustrial heating equipment is suffi-
ciently shielded and filtered to
prevent interference to radio
commuanication services and tele-
vision.

The certificate must also show
that the equipment can be expected
to remain in proper adjustment for
at least three years. Such proof is
to be kept available near the ma-
chine for inspection by FCC repre-
sentatives.

Low-Power Stations
Can Economize

SMALL-COMMUNITY radio broadcast
stations, beset by licensed-operator
shortages and decreasing advertis-
ing rates, have received help from
the Federal Communications Com-
mission. As of April 15, rules previ-
ously announced but held in abey-
ance, became effective for a-m and
f-m stations under 10 kw using non-
directive antennas.

» Reduced Requirement — Under
the new setup, only one first class
radiotelephone operator need be on
call to perform maintenance and ad-
justment on transmitting equip-
ment. Announcer-operators who
now spin platters and deliver the
commercial can throw the switches.

New rules also allow remote con-
trol. Although some mountain-top
transmitters have been operating in
this manner under special au-
thority, it is expected that the bulk
of new remote-control operations
will extend over very short dis-
tances—perhaps from the ground
floor to the roof.

Industry Shorts

» Emplovees assigned to guided
missile research, development and
production number over 3,300 at
Northrup Aircraft.

» More than 35,000 pleasure boats
in the U.S. are now equipped with
radiophones.

» Projection television receiver
on sale in Germany for $600 throws
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APRIL 27-MAY 8: British Indus-
tries Fair, Birmingham &
London, England.

APRIL 28-MAY 1: Seventh An-
nual NARTB Broadcast En-
gineering Conference, Bur-
dette  Hall, Philharmonic
Auditorium, Los Angeles.

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

APRIL 29-MAy 1: AIEE North

Eastern District Meeting,
Sheraton-Plaza Hotel, Boston,
Mass.

May 9-25: 1953 Paris Interna-
tional Trade Fair, Porte de
Versailles, Paris, France.

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

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

MAy 18-23: Third International
Congress On  Electroheat,
Paris, France.

May 20-22: 1953 National Tele-
metering Conference, Edge-
water Beach Hotel, Chicago,

111.

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

MaAy 24-28: Scientific Apparatus
Makers Association Annual

MEETINGS

Meeting. The Gr'eenbrier,
White Sulphur Springs, W.

Va.

MAyY 27-29: 1953 T7th Ann_ual
Convention, American Society
For Quality Control, Conven-
tion Hall, Philadelphia, Pa.

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

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

N. Y.

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

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

Avg. 19-21: WESCON (West-
ern Electronic Show & Con-
vention), IRE (7th Region)
and WCEMA (West Coast
Electronic Manufacturers’
Association) cosponsors, Mu-
nicipal Auditorium, San Fran-
cisco, Calif.

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

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

SEPT. 21-25: Eighth National
Instrument Exhibit, Sherman
Hotel, Chicago, Ill.

a 30 by 39-inch image on a screen,
using a projection tube less than
23 inches in diameter.

» Italian tv industry’s preliminary
estimate of 1953 receiver produc-
tion is 50,000 units.

» France will have about 100,000
tv sets in operation by the end of
1953, according to the country’s
Ministry of Information.

P> Average tv service dealer is re-
vealed by a GE survey to have
grossed $21,000 last year at the
rate of $8 per call. His 5.3 service-
men each handle 37 calls a week.
Eighty percent of the work is per-
formed in the set owner’s home.
The average dealer has more busi-
ness than he can handle. His 1952
gross service income will be 27 per-
cent higher than last year’s.

» Two Billion dollars will be spent
by the Federal Government in 1953

for research, most of it essential to
national defense. More than half
this sum will be spent for work in
private research laboratories, the
balance going to universities and
government-owned labs.

» Atomic reactor components will
be produced by Sylvania with its
own capital and sold to the Atomic
Energy Commission and to other
interested parties on a competi-
tive price basis as soon as prac-
tical. At present, the company is
under contract to the AEC for the
advanced development of new
types of reactor components.

» Million Deollar radio center with
15 transmitters is planned for
Bloemfontein, capital of the Orange
Free State, in Africa.

» Dollar value of guided missile
deliveries is currently running over
twice that of third quarter 1950 de-
liveries.
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“There isn’t the price differential you'd expect
between Clarostat standard controls and those
special controls you need.

Using established designs, elements and produc-
tion facilities for standard controls made by the
tens of thousands, Clarostat engineers can come
up with ingenious modifications at marked
savings to you.

at SPECIAL

HI A () SONTROLS

JAR TER S

Note the standard 134" carbon control that be
came a dual-concentric with locked semi-perman-
ent settings. Or the 15/16” standard which, with
rubber gaskets, meets water-tight requirements.

Making “specials” out of “standards” is all in the
day’s work at Clarostat, when you’re economy-
minded.

Send us those “’special’’ control requirements for
the most economical solution. Engineering dataq,
quotations, delivery schedules, on request.

\T Controls and Resistors

CLAROSTAT MFG. €O., INC., DOVER, NEW HAMPSHIRE
In Canada: Canadian Marconi Co., Ltd., Toronto, Ontario

Want more information? Use post card on last page.




PHELPS DODEGE development

llmqua

V/FAST WIRE-TO-WIRE BONDING INTO RIGID COIL
¥/ REDUCES FORMING AND ASSEMBLY OPERATIONS.

/ FAR FEWER STEPS IN WINDING TYPICAL TV YOKE COIL.
l/MAKES POSSIBLE UNUSUAL SHAPE COILS.

'k ks the fut
PHELPS DODGE COPPER PRODUETS

CORPORATION



in Magnet Wire--BONDEF
GOIL WINDING COSTS!

BONDEZE is Phelps Dodge magnet wire with a
special thermo-plustic film applied over the in-
sulation. It offers a quick, economical means of
bonding wires together, turn (o turn, through
simple application of heat or solvents. Complete
information furnished on request.

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

COPPER WIRE —

INSULATION —

R

BONDEZE —>»

*Bondeze is a Phelps Dodge Trade Mark

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA

ELECTRONICS — May, 1953 Want more information? Use post card on last page. 29




Start with a parallelogram somewhat like
this. Visualize one of its short sides
anchored to the top of a drawing board
parallel to vour base line, and let the
remaining three sides De free to move
together. Add a projecting straightedge
to the bottom side as shown, and it will
theoretically stay parallel 1o the base line.
Parallel lines could be drawn anywhere
within the shaded area above. But clearly,
that field of action is too limited.

30

L
[SPOURe T

To obtain parallel motion over the en-
tire working surface of the board, a
second parallelogram could be coupled
to the bottom of the first so that hoth
have one short side in common. An ele-
mentary drafting machine would result

. at least in principle. In practiee, it
would fall short because the slightest
play at any of its 8 joints would create
gross error at the straightedge.

Want more information? Use post card on last page.

What is needed is a better mechanical
design based on the same parallelogram
principle. Take a pair of rotating drums,
connect them with a tight steel band, and
the assembly. will behave like a parallel-
ogram if the drum diameters are equal.
Now couple a second band-and-drum
assembly to the first in such a way that
they have the middle drum in common

. and you have the basis of a modern
drafting machine.

May, 1953 — ELECTRONICS



The band-and-drum machine, with all
three drums of precisely equal diameters
and with bands which will not slip, will
draw absolutely parallel lines over the
entire working area. But if the drum
diameters are not equal, the parallelo-
gram principle is violated and the ma-
chine cannot draw parallel lines. The
greater the difference in diameter the
more the lines will be out of parallel.

Here,. in exaggerated form, is what hap-
pens when two of the drums are not
equal in diameter. This could occur in
either arm of the machine, conceivably
in both arms with the errors being addi-
tive. I'rom this it is clear that a central
factor in the accuracy of a drafting ma-.
chine is the accuracy of all drum diam-
eters. That is why K&E goes to very
extraordinary lengths in this regard in

building PARAGON Draftin g Machines.

These basic principles and the advanced engineering design in the
PARAGON combine to give you the finest in drafting machines. You
realize this as soon as you place your hand on the controls.

The scales rotate freely with the lightest pressure on the protractor
control ring. Release it and they are locked at the nearest 15° position.

Intermediate angles are easily set.

Another PARAGON feature is the open center construction of the

arms. Even when they are twisted by

lifting the head of the instrument

off the board, it is impossible to disturb the factory-set band tension.

Ask your K&E Distributor or Branch to tell you about other PARA.
GON features or give you an actual demonstration.

ELECTRONICS — May, 1953

Want more information? Use post card on last page.

An engineer without a K&E Slide Rule is like
a doctor without a stethoscope. It's the

badge of the profession . . . with good

reason. The first American-made slide rule

was a K&E, and generations have known

these rules for their precision, readability
and velvet-smooth operation. They come in

all types.
~
|
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After you've once used a K&E MOTO-
RASER,t you’d no more go back to hand

erasing than you'd take to drawing with
your gloves on. With MOTORASER you can

either pin-point your objective, or cover a
larger area without damage to the drawing
surface. Runs on 110 volt 60 cycle AC, or
DC with an inexpensive adapter.

$TRADE MARK
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JK STABILIZED
JKO-2 OVEN

e e e

CRYSTALS FOR THE CRITICAL

The JKO-2 oven provides the fasi warm up
needed for two way mobile commusa_cation —
such as used in riilroads, taxis, e

Unit holds two JK H-17 type crystals, is com-
pact, light weight. Crystals sealed a zaimst dirt W LA
and maisture. A stabilized heat um:t. one of »
many JK products made lo serve ev=ry need. e

N Al
P = i
B RS g ks
Bt takes split second timing to mcintain safe, “'on the doyi el A Y
ailrond schedules, and the traffic contro! involvad ishighly o i

“‘?:?ted, Today, tailroads rely on radio tc help keep
na lad and -raffic movinz. JK Crystals in radirpad

ﬁ-a_n‘ equiprent helps keep your train oa t:me,

ATION MONITOR

! anywhere between
"boﬂ! frequency and
am’’ on allo-

os the be

[
g

o the 3K FD-12
) ﬁmﬁ rMﬂ

THE JAMES KNIGHTS COMPANY

SANDWICH  ILLINOIS
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... FIRST to produce the
cathode ray tube

= ) Sir William Crookes
- ¥ 1832-1919

This English chemist ond physicist conduct=d

extensive experiments in radioactivity and

. radiction, out of which grew the discovers

of the first cathode ray tube {Crookes tube).

Alihough Crookes did not altogether under-

tand the importance of his discovery,

it led to the X-ray and the modern

television picture tube.

Be Right with
OHMITE

RHEOSTATS
RESISTORS
TAP SWITCHES

Industry prefers Ohmite wire-wound resistors

. more manufacturers use Ohmite resistors than
any other make. Their popularity is due to
Ohmite’s emphasis on quality . . . on “extra” de-
sign and construction features that insure long,
trouble-free life and unfailing depensability.
Ohmite means wider cheoice. too—the most com-
plete line on the market!




FOR LONG LIFE
AND DEPENDABLE
OPERATION

EVEN, UNIFORM
WINDING

The unsurpassed uni-
forinity of the resist-
ance winding pre
vents “hot spots” and
resultant failures.

4 This uniformity is
permanent locked
in by vitreous en-
anel.

VITREOUS ENAMEL (%
COVERING

Aets as both heat

TINNED TERMINALS

~ Terminal lugs are tin-

conductor and elec-
trical insulator.
Ilolds the winding
rigidly in place

and protects il co—m

against mechanical
damage, 1oisture
and fumes.

l <2 ,

\ CERAMIC CORE

\ The high-strength

\ ceramic  tube pro-
\ \ vides a sturdy in-
sulating hase for

\ the resistance wind-
ing. It is unaffected

\ Dby cold, heat, fumes,
\(:‘ or high lumidity.
o)

="

Write on Company
Letterhead for
Complete Catalog.

RESILIENT MOUNTING

BRACKETS

Hold resistor firm-
ly in place, yet have
resilience to pre-
vent shock damage.
Brackets are sim-
ple to attach ;
can be easily
removed by
a slight upward
pressure at the base.

Be Right with

dipped for ease in sol-
dering to connccling
wires. Resistance wire
is welded or brazed to
the lug, assuring per-
feet clectrical connec-
tion.

OHMITE MANUFACTURING CO.
4818 Flournoy Street, Chicago 44, Ill.

OrliAITS

RHEOSTATS ¢ RESISTORS « TAP SWITCHES
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AUDIO ENGINEER

CREDIT TITLES
IMPORTANT

TO YOU?

Is your audio system doing justice to your experience? Maybe

the Boss can’t see buying a completely new system . . . Why not

bring your system up to par with the kind of audio that sells the

program and the sponsors’ products?

Transmitting intelligible sound is an admirable accomplishment

...sound that enfertains, emphasizes, and sells. . . is easily

within your reach —

THE CINEMA 4031-B
PROGRAM EQUALIZER

_
= ;0 és '

Used in all types of speech input equip-
ment. The 4031-B corrective equalization
saves on recording retakes; improves
tonal quality; provides emphasis when
needed during the program. Widely used
in Motion Fictures, T-V, Recording and
Miltary Communications,

YOUR
AUDIO
IS
ENTITLED
TO THE
BEST

:

THE CINEMA 6517-D
VARIABLE LOW AND HIGH FREQUENCY FILTER

R

; N
& @

——— -

A)

1

Cut off characteristics ideal for shorten-
ing frequency range; providing sound
effects, such as telephone, whispering,
spooks, etc, Clickless control allows in-
sertion upon cue. Used in Motion Pictures,
T-V, and Scientific Laboratories.

Write for descriptive literature.

W

Export Agents: Frozar & Hansen, Ltd.

N. Y. Stock—Audio & Video Products Corp. ® 730 Fifth Ave. ® Plaza 7-3091

CINEMA ENGINEERING COMPANY

1510 WEST VERDUGO AVENUE, BURBANK, CALIFORNIA

* 301 Clay Street * San Francisco, Calif., U. S. A,

Want-more information? Use post card on last page.
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Instruments %

that complement the high quality

of fine electronic equipment

Available in all the types, sizes, and tanges for all
electronic and electrical built-in requirements . . .
including approved ruggedized ipanel instruments.
Complete literature 02 request | . . WESTON
Electrical Instrument Corporation, 614 Frelinghuysen

Avenue; Newark 5, New Jersey.

0. a0

R
B 0w mcromwERts 50

L paner INSTRUMENTS

-
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for TRANSISTORS

Raytteon PNP Germanium Junction Transistors
uphold the reputation for high quality and fine per-
formarze which Raytheon has earned during 14
years as the leading designer and producer cf sub-
miniatare tubes and 5 years as a foremost maaifzc-
turer of ger nanium diodes.

Raytheon Junction Transistors are now in cuan-
tity production. Call or write the Raytheon ofice
neares: you for newly revised and expanded data
as well as peice and delivery information.

Transstor Operatian Racks — A Step in Raytheon Junction Transistor Pre.cuction

PNP JUNCTION TRANSISTORS

(Average Characteristics at 30°C) [ CK72L | CKJ22 g
~ Collector Voltage (volts) —6 | =6

~Emitter Current (ma.) ] 2 7
Collector Resistance (meg.) | 0.7 0.5
Base Resistance (ohms) [ 350 [ 150
Emitter Resistance (ohms) 0L e 20"
~Current Amplification Factor l 0975 | (90
~ Cut-off Current (ua.) (approx) 10 10
“Noise Eactor (db} (average) Tz T

CK721 GROUNDED EMITTER  Typicol Collector Characteristics
-1 T,— ’ =T _— = —
Hes

Collector Current (1) - Ma.

Collector to Base Voltage (V,,)

2 A s X e 27

RAYTHEON MANUFACTURING COMPANY

RAYTHEOM MAKES ALL BHESE -

ELECTRONICS — May, 71953 Want more information? Use post card on lest page. 35
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PERFORMANCE DATA
AND CHARACTERISTICS:

DIMENSIONS:
The physical sizes of Durameg Molded Pre-

cision Resistors are identical in dimension with
MIL styles.

SPRAGUE TYPE MIL-R-93A STYLE

82E RBO9 (Proposed)

83E RB15

84E RB16

85E RB17

86E RB18

COMPARATIVE WATTAGE RATINGS:
SPRAGUE MIL-R-93A

Type Wattage at 105°C Style Woattage at 85°C
82E 0.75 RBO9 (Proposed)
83E 1.25 RB15 0.25
84E 1.80 RB16 0.33
85E 2.10 RB17 0.50
86E 2.50 RB18 0.50

MAXMIMUM RESISTANCE VALUES:

Durameg Resistors meet MIL performance
requirements not only with 1.5 mil. dia. wire
specified in MIL-R-93A, but with 1.3 mil. dia.
wire as well.

MAXIMUM MEGOHMS

SPRAGUE TYPE 1.5 Mil. 1.3 Mil.
82E 0.10 0.15
83E 0.18 0.27
84E 0.34 0.50
85E 0.63 1.00
86E 1.05 1.60

LOAD LIFE:

Durameg Resistors withstand a 500-hour fife
test with rated wattage applied intermittently
with 1% hours on and Y2 hour off for a total
of 500 hours without changing in resistance
more than the tolerance specified or 0.5%,
whichever is smaller.

SHORT TIME OVERLOAD:
Exceeds MIL-R-93A requirements.

MOISTURE RESISTANCE:
Exceeds MIL-R-93A requirements.

SALT WATER IMMERSION CYCLING:
Exceeds Characteristic A JAN-R-93 require-
ments.

WRITE, WIRE OR PHONE FOR
ENGINEERING BULLETIN 120

SPRAGUE ELECTRIC COMPANY
35 Marshall Street, North Adams, Mass.

bl § Legond

IC-R-93A
eciﬁmtﬁms

DURAMEG RESISTORS WATTAGE RATINGS
ARE BASED ON FULL RATED DISSIPATION AT
105°C AMBIENT TEMPERATURE. THESE
RATINGS ARE FROM 4 TO 5 TIMES THE 85°C
MIL RATINGS FOR THE BEST OF
CONVENTIONAL RESISTORS.

o
PIONTEE

i
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Here is a new achievement in the manufacture of
reliable high accuracy, wirewound resistors.

Durameg Resistors are not encapsulated in casting
resins. They are molded under high pressure and
temperature in mineral-filled, dense phenolic for
positive protection against moisture and resultant
electrolysis failure. They withstand even the famous
salt water immersion cycling for characteristic A re-
sistors in Spec. JAN-R-93 which was dropped because
“such resistors couldn’t be made’. Further, Durameg
Resistors meet all MIL and JAN requirements using
wire as small as 1.3 mil. dia. instead of the specified
1.5 mil. dia. wire.

The molded housings are tough and resistant to
high g shock damage. Installations require no second-
ary insulation in mounting.

They are the first accurate resistors to operate up to
a hot spot temperature of 150°C as against the usual
105°C limit. This is passible because of Sprague's
patented Ceron resistance wire with its unique ceramic
insulation.

The combination of Ceron wire and phenolic mold-
ing with proper aging treatment allows dissipation of
their Full rated wattage at 105°C—the same tem-

perature at which MIL ratings prescribe zero percent
dissipation.

The long-term stability of Durameg Resistors is un-
matched. They offer a new standard of performance
to equipment designers who must consider initial re-
sistance tolerance of resistors as well as shifts in value
with repeated thermal cycling and with age. Circuits
can now be designed for permanent peak performance
since Durameg Resistors provide requisite stability.

Field experience with initial pilot plant production,
used in critical electronic equipment has proven the
superiority of Durameg Resistors. Expanded produc-
tion facilities at Sprague's new Kingston, N. Y. re-
sistor plant now permit general release of this out-
standing development in the resistor art. * % *

SOLID MOLDED HOUSING OF
DENSE SHOCK RESISTANT
THERMOSETTING PHENOLIC

LUG MOLDED
IN BOBBIN

CERON INSULATED WIRE.
WOUND WITH UNIFORM

TENSION AND AGED FOR [ 1
STABILITY

ISOLATED WINDING
TERMINATION

SEALED AGAINST
AND IMMERSION

MOISTURE

UURANEE

IN ELECTRIC AND

Y

1 be made...

]
lanns

ELECTRONIC DEVELOPMENT



Keystone is a respected source for special purpose and custom-made
aircraft transformers and magnetic amplifiers. As suppliers to several
of the nation’s leading prime contractors, we're accustomed to working
to unusually difficult standards of accuracy . . . so far as weight, quality

and electronic accuracy are concerned.

If you require miniature transformers you'll also find KEYSTONE an
unexcelled resource. Engineering service available. Get acquainted with
the KEYSTONE brand of service and dependability at once.

€

This is the FIRST of five pre-designed magnetic
amplifiers that will save precious engineering
time. If you're designing an aircraft unit —
design it around this KP-10-400 Magnetic
Amplifier. Then watch your costs tumble down!

MOTO-MAG KP-10-400 is useful in positioning
servos, computers, servo motor controls, remote
control devices and other units requiring vari-
able phase power. Send for Mechanical and
Electrical specifications. Since units are already
built, single pieces are available for experi-
ments and tests at modest cost.

Prompt attention given all inquiries

KEYSTONE PRODUCTS COMPANY

UNION CITY 2, NEW JERSEY . Call UNion 6-5400

38 Want more information? Use post card on last page. May, 1953 — ELECTRONICS



Key to an

DIFFUSED JLNCTION
GERMANIUM RECTIFIERS

Developed for radar and mili-
tary communications. May be
applied to computers, mag-
netic amplifiers, telephone
switchboards, anc many other
electronic fields.

GERMANIUM DIODES

For use where size, long.life,
and reliability vnder all
weather conditions are impor-
tant factors. General Electric
is the largest supplier of ger-
manium diodes in the country.

@ LKA blagnetic Drum Storage Systems keep pace
with increased machine operating speeds for rapid

access “memory” of initial data, commands, inter-
mediate and final results of corputations. Here,
where efficiency and dependable performance are
of paramount importance G-E Diffused Junction
Germanijum Rectifiers are the first choice of Reming-
ton-Rand’s Engineering Research Associates Divi-
sion. J. L. Hill, Staff Electronics Engineer says:
“Results from using G-E diffused junction germa-
nium rectifiers in our systems have been excellent!”

Werite for the new G-E Junction Rectifier Booklet
showing complete specifications: General Electric
Co., Section 453, Electronics Park, Syracuse, N. Y.

(72 /02///0/&& confiitbrce 2

ERA MAGNETIC DRUM STORAGE SYSTIMS
St. Paul, Minnesota

400 General Flectric JATAL recrifiers were used in
the storagz system shown under construction above.

NEWS FROM OUR ADVANCED
DEVELOPMENT LABORATORIES

Colle:tor dissipations of several watts have
been cbtained from diffused juncticn
transistors built in the laboratory. These
units kave junction areas ¢f only 1 mn?
but weilize a case which is especially de-
signed to remove heat mor: efticizntly.

7R
57 V\‘“_
_,-7"7 mu% [ITI -
7
TEn_ YBARS OF FLECTRICAL g2
TR, PROGAES. L
e

GENERAL ELECTRIC

ELECTRONICS — May, 1953
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PYROFERRIC BLDG.

PYROFERRIC IRON CORES

are scientifically manufactured,
under strictest quality controls

and rigid maintenance of close
electrical and mechanical tolerances.

PYROFERRIC services

are available for the engineering

of your core production requirements . . .
your letterhead request for Catalog 228
will bring you complete information
including the manufacture of iron

cores, their electrical properties,
materials, design considerations,
standardization data, uses

and other helpful information: «

B _YROFERRIC ... ..

BRONX BOULEVARD
at 216th St., N.Y.C. 67

40 Want more information? Use post card on last page. May, 1953 — ELECTRONICS



Stonized spiral phenolic coil
forms, lug collars, bushings, and
printed covers are used as com-
ponent parts of many products of
the electronics and electrical in-
dustries, among them being:

R. F., I. F., AND OSCILLATOR,
AND OTHER COILS FOR RADIO
AND TV
PERMEABILITY TUNERS
TUBULAR CONDENSERS
TRANSFORMER COILS
ELECTRIC MOTORS
SELENIUM RECTIFIERS
RELAYS
TIME CONTROL ASSEMBLIES

Stone’s Electrical Insulating tubes
are used as core or shaft insu-
lating, rivet and screw insulators,
spacer bushings, or liner and
protector sleeves, in the manu-
facture of:

FRAC. H. P. MOTORS
RELAYS
SOLENOID SWITCHES
TRANSFORMERS
FLUORESCENT LAMP STARTERS
COMMUTATORS
ELECTRIC BLANKETS

RELAYS
ELECTRICAL NOVELTIES
ELECTRICAL TOYS

TIMER MOTORS
TV SPEAKERS
SOLENOIDS

Stone’s Coil Bobbins are strong, SIGNAL SYSTEMS
light-weight forms, made to accurate

tolerances for winding coils used in:

ELECTRIC CORD SETS
INDICATOR LIGHTS
VOLTAGE REGULATORS
ELEC. MEASURING EQUIPMENT
INCANDESCENT LAMPS
ELECTRIC TRAIN SETS

SALES OFFICES
BRIDGEPORT........... 3-2575
O. E. Pfannkuch & Co.,

952 Main Street
CHICAGO....... Tuxedo 9-6920

Joseph L. Pits,

1643 N. Nagle Avenue

CLEVELAND....... Main 1-8410
C. E. White & Company,
Bulkley Building

LOS ANGELES. .Pleasant 2-0791
E. H. Southwell Co.,
5957 So. Western Avenue
NEWARK...... Humboldt 5-2000

Room 205
PHILADELPHIA. .. Walnut 2-1182
. R. Blair, 401 N. Broad St.,
Room 740
ST. LOUIS. ..... . .Parkview 3274
‘ E. B. Henderson Co.,
- 8147 Delmar Blvd.

TORONTO......... Murry 1106
Electric Insulation & Fibre Co.,
Ltd., Mendota Road, Etobicoke

L. K. Detwiler, 443 Broad St.,

ELECTRONICS — May, 1953

HANCES are you can come
up with a possible use for a
Stone paper tube with the re-
sulting benefit . . . quality at low
cost. And we will help you make
its use practical . . . gladly.

The 126 year old heritage
that is Stone's has made it pos-
sible to develop more accurate
methods of manufacture and at
the same time perfect our mass
production techniques. Hundreds
of America’s leading manufac-
turers have found that dealing
with Stone can be a profitable
and satisfactory relationship be-
cause they too have approached
us about possible uses of Stone
tubes and found that we could
help make these uses practical.

Stone’s specialty is small
diameter spiral wound insulating
tubing from 3/64”to 17 ID
although larger sizes are avail-

STONE PAPER TUBE COMPANY

able. As all Stone tubes are cus-
tom-made, yet mass produced,
they can be furnished in hi-
dielectric kraft, fish paper, plastic
films in various wall thicknesses
and lengths. They can also be
formed, notched, punched,
printed, dipped or impregnated
with a variety of waxes and
resins.

Stop and think for a moment
and realize that your nearest
Stone representative can be of
great assistance to you . . . or
write directly to us. We are sure
that our product list of many
thousands will make it probable
that we can meet your require-
ments . . . and give you the un-
surpassed service which has made
us one of the world's largest
small diameter paper tube
manufacturers.

INCORPORATED

900-922 Franklin Street, N. E., Washington 17, D. C.

Want more information? Use post card on last page.
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witt a DU MONT
HIGH-VOLTAGE

TYPE 303-AH

The new Du Mont Type 303-AH
is the high-voltage, high-
frequency instrument
for you— Qa/if¢4 9

The 10,000 volts applied to the cathode-ray tube provides a
bright, highly resolved presentation for viewing or recording short
duration transients or high-frequency signals even at low repe-
tition rates.

The metallization of the cathode-ray tube greatly increases
brightness over normal screen brightness and prevents buildup of
spurious screen charges, thus allowing faithful reproduction of
short-duration transients having low repetition rates.

The BNC-type coaxial input permits convenient connection of
pulse-type signals usually carried on coaxial lines.

The wideband vertical amplifier (3 db down) 10 MC has a pulse
response of 0.033 psec for faithful reproduction of short rise-times
without overshoot.

The fast linear sweeps, 6”/psec (0.065 psec/cm) at 10 KV, take
fullest advantage of the wideband amplifier for expanding and
measuring short rise-times.

The o.25 psec signal delay line introduces no signal distortion
and allows sufficient time for the sweep to start before the signal
appears.

The provision for both amplitude and time calibration of
0.1, 1, 10 and 100 volts peak to peak and o.1, 1, 10 and 100 psec
intervals insures accuracy and convenicnce of measurement.

The variable-intensity illuminated scale facilitates visual or
photographic measurements.

Type 316-A probe available for low capacity input. Price $27.00.

ot the pulse
€

—— \/(Rise Yime

WRITE FOR FULL DETAILS AND SPECIFICATIONS

. pulse
" 4 time of ©
" gor the ump\l\\ld““;‘_’ v amplitode)

(0 peec plss 0

e time 0071 pee

1]
atcutated)”

o METALLIZED CATHODE-RAY TUBE

o SELF-CONTAINED
o HIGH VOLTAGE
o LIGHT WEIGHT PRICE

o FAST SWEEPS $9 9 0
o LOW COST

ALLEN B. DU MONT LABORATORIES, INC. « INSTRUMENT DIVISION - 1500 MAIN AVE., CLIFTON, N.J
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NO NEED 70 ‘STILL HONT " FOR

psON

- a bear for
ishment in producing extra
large, small or miniatures!

'When you need cans or covers in unusual sizes, large
to sub-miniature, consult Hudson first! Most likely,
your particular size and shape will be a standard item
at Hudson. Not only will you enjoy prcmpt delivery
but prices quoted will reflect standardized tools and
ldies, and economical mass production runs.

HUDSON TOOL AND DIE COMPANY * INC

PRODUCERS OF CASES, COVERS AND CUSTOM METAL STAMPINGS FOR ELECTRICAL, ELECTRONIC AND NUCLEONIC INDUSTRIES
118-122 SO. FOURTEENTH STREET, NEWARK 7, NEW JERSEY

2

SPECIAL
SIZES IN,

Hudson stocks square, rounds, rectangulars —
hundreds of stock sizes, with many optional features,
are available in precision-drawn cases and covers to
meet all but the most unusual circuit requirements.

Consult the Hudson Engineer-Designer Catalog File for
“Bulls-eye” Purchasing of Cases, Covers, Stampings

Keep a copy handy in both your engineering and purchasing
departments. Calling Hudson first will save you time, money and

detail work. Ask for your catalogs, today. Just call or write
Desk 210.

Want more information? Use post card on last page.



DIAMETER—/a INCH
Capacitances
.00047-.00068-.0008 mtd.

St

DIAMETER—5/s INCH
Capacitances
.01-.015-.02-.022 mfd.

DIAMETER—3/z INCH
Capacitances
.001-.0015-.002-.0022 mid.

e o g e

DIAMETER—9/16 INCH
Capacitances
.0033-.004-.0047-.005-.00:58 mtd.

HIGH QUALITY CERAMIC CAPACITORS

Scientific supervision is maintained at every step in the
production of Allen-Bradley ceramic capacitors. Starting
with the compounding of the materials for the ceramic
discs and continuing, step by step, through the molding,
sintering, silvering, soldering, and wax impregnating of
the finished capacitors . . . every operation is under
Allen-Bradley precision control. A quality product is the
consistent result.

Allen-Bradley capacitors are made in
four sizes with a range of .00047 to
022 mfd. Minimum capacitance values
are guaranteed over a temperature
range from plus 10C to plus 65C. Since
the ceramic discs of high K dielectric are

molded and sintered in the Allen-Bradley factory, not
only is the production of an ample supply of ceramic
discs assured but the uniformity of the finished capacitors
can be rigidly maintained at all times under Allen-Bradley
production controls. Because of their uniformity of quality
and performance, Allen-Bradley ceramic capacitors have
been approved by the engineering departments of the
largest electronic, electrical, and telephone laboratories.
Specify Allen-Bradley ceramic capaci-
tors . . . they are as dependable as the
well-known Allen-Bradley resistors and
potentiometers. The A-B trademark is
your guarantee of quality capacitors.
Samples will be furnished on request for
qualification tests and type approval.

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

ALLEN-BRADLEY

RADIO & TELEVISION COMPONENTS
o QUALITY =

14 want more information? Use post card on last page.
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INSTANTANEOUS
ELECTRONIC

For the most

TYPE

exacting

control
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INSTANTANEOUS CORRECTION — as compared with any other type. Opera- |

tion is entirely electronic without moving parts. Complete correction is
effected in 3 to 10 cycles depending on variations in line voltage, load
current, load power factor and other conditions.

EXCELLENT STABILIZATION AND REGULATION — The maximum change in
output voltage will not exceed: 2-0.25 per cent for any or all changes
or variations in operating conditions — #0.1 per cent for input voltage
changes — *0.15 per cent for load current or power factor changes
from lagging 0.5 to leading 0.9.

MINIMUM WAVEFORM DISTORTION — Except under the most adverse con-
ditions, distortion is usually under 2 per cent.

MUCH WIDER INPUT RANGE — than most competitive types. Ranges are
95-135 volts for a nominal output of 115 volts and 195-255 volts for a
nominal output of 230 volts.

ADJUSTABLE OUTPUT VOLTAGE — Output from a nominally 115 volt unit
is adjustable from 110 to 120 volts and from 220 to 240 volts on a
nominally 230 volt unit.

INSENSITIVITY TO FREQUENCY CHANGES — but to maintain optimum cor-
rection characteristics, tolerances should not exceed #10 per cent of
the specified frequency.

STANDARD MODELS — are available in numerous ratings in capacities up
to 5.0 KVA,

AND SPECIAL TYPES

Specializing in the design, development and manufacture of Voltage Control

application engineered to
meet individual requirements

Apparatus, The Superior Electric Company offers its exserience to help in
solving any voltage control problem. The Superior Electric Company is
pleased to analyze your individual needs and will recommend the STABILINE
Automatic Voltage Regulator best suited to your application.

me SUPERIOR ELECTRIC cof

BRISTOL, CONNECTICU

o POWERSTAT VARIABLE TRANSFORMERS

« STABILINE AUTOMATIC VOLTAGE REGULATORS
o YOLTBOX A-C POWER SUPPLIES

* YARICELL D-C POWER SUPPLIES
 SUPERIOR 5-WAY BINDING POSTS

ELECTRONICS — May, 1953

© POWERSTAT LIGHT DIMMING EQUIPMENT -

Want more information? Use post card on last page.

T E RO o L i o v

AZomalie
STABII.INE VOLTAGE REGULATORS
are available in ZDIS”NCT TYPES

ELECTRO
MECHANICAL

to control
industrial loads —
offer zero
waveform
distortion

UNUSUALLY HIGH EFFICIENCY — is an outstanding feature of the Type EM.
It is comparable to that of the most conservatively designed fixed-ratio
transformers.

ZERO WAVEFORM DISTORTION — is a primary requirement for many elec-
tronic applications. Type EM provides a constant output voltage which
is a faithful and distortioniess reproduction of the applied input
waveform.

RAPID CORRECTION — Type EM is an electro mechanical device. While it
does not correct instantaneously, it provides faster correction than most
other automatic voltage regulators.

WIDE INPUT RANGE — is another important feature. Range is 95-135 volts
for a nominally 115 volt unit; 195.255 volts for a 230 volt unit; 400-520
volts for the 460 volt units.

ADJUSTABLE OUTPUY VOLTAGE — Output from a 115 volt unit is adjustable
from 110 to 120 volts; output from a 230 volt unit is adjustable from
220 to 240 volts; output from a 460 volt unit is adjustable from 420 to
460 volts.

INSENSITIVE TO FREQUENCY AND SYSTEM POWER FACTOR — Designed
for 50/60 cycle power lines, all of the Type EM will perform satis-
factorily at any frequency from 45 to 65 cycles. In addition, Type EM
is insensitive to the magnitude and power factor of the load and has
no effect on the system power factor.

STANDARD MODELS — are available for 115, 230 or 460 volt, 50/60 cycle,
single and three phase operation in capacities up to 100 KVA,

SEND COUPON TODAY FOR BULLETIN $351
featuring engineering and application
data on STABILINE Types IE and EM.

sex

THE SUPERIOR ELECTRIC CO
205 MAE AVENUE, BRISTOL, CONN.

Please send my copy of Bulletin §351.

NAME

POSITION

CO. NAME

CO. ADDRESS

city ZONE

STATE
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WHAT ABOUY

requency

Precision wirewound resistors have residual para-
meters that change the resistor from a sinmple resist-
ance 10 a complex impedance which is a function of
frequency. The effective resistance and reactance of
a precision wirewoun resistor can he computed from
a knowledge of the parameters in the equivalent
circuit below: R L

—ob
B

The d-¢ resistance is R, the equivalent inductance
in series with the resistor is 1, and C is the equivalent
capacitance in paratlel with the resistor. With L and
C small, as they usually are, it can be shown that:

Za=vRIT XS [ w=27f
R.2R[14+ ®2C(2L—CR?)] X.=w(L—CR?)

a o0——

~X.
lune=r(’
where Z,, is the impedance at terminals a-b, R, is
the effective resistance, X, is the effective reactance,
and © is the resistor phase angle. From these
expressions it is apparent that:

1. The effective resistance will be constant and
independent of frequency only if C=0. This does
not make the phase angle or the reactance zero.
2. The condition for zero reactance and zero phase
ancle is the same, L=CR2Z However, the resistance
still varies with frequeney when this condition is met.
3. Zero phase angle, zero reactance, and constant
resistance with frequency are achieved simultane-
oushy only when both L and C are zero.

PRODUCTION RESISTORS AND FREQUENCY
RESPONSE: Ninety percent or more of the precision
wirewound resistors manuflactured by the industry
are the reversed section or “pi” type. In the range
below about 100 ohms the series inductance L pre-
dominates. In the range above about 2,000 ohims the
shunt capacitance C predominates. In between, both
parameters must be considered.

In standard resistor production, desired para-
meters can often be obtained by varving wire size,
bobhin size, number of turns, number of scetions or
pies, and, 1o a lesser extent, by varying tennination

esponse

iN PRECISION WIREWOUND reEsisTORS?

and impregnant. In this way the parameters are
predictable at only slight extra cost, harring difli-
culties due 1o too large or small a wire size for the
resistor value or a need for an entirely new bobbin
design. It is unlikely, il not impossible, that any
variation in reversed-pi construction can ever make
an inherently capacitive high ohmic value resistor
inductive or an inherently inductive low ohmie value
resistor capacitive. For a given resistance value the
possible variation of parameters cannot achieve the
desirable conditions C=0 and/or L=0. It might be
possible by seleetion to aclieve the condition L.=CR?
for a particular resistor value, but this could not be
done on a production hasis. For most values it would
not be possible even by selection.

For a given resistance value with the parameters
known. the user can often add capacitance or induc-
tance to compensate and achieve zero phase angle—
zero effective reactance. However, the effective re-
sistance still varies with frequency and compen-
sation is obtained at only one frequency.

RESISTANCE ERROR WITH FREQUENCY: For }ligh
ohmie value resistors with C predominant, the effec-
tive resistance will be less than the d-c resistance;
with I, predominant, the effective resistance will be
more than the d-¢ resistance. The actual percentage
error in resistance defies simple expression. For a
given resistor it is a funetion of frequency, but unless
the resistor has heen compensated to zero reactance,
effective impedance rather than resistance should be
considered. For a 1,000 ohm resistor in the 1" x 15"
commercial l-watt size, X./w can be as high as
100h. A 10.000 oh; 1 resistor of the same size may
have an X,/ negative and equivalent to only
several micro-microfarads.

"This is a very important design consideration. The
location and mounting ol the resistor and associated
wiring ean often contribute more capacitance and
oceasionally more inductance than is residual in
the resistor.

Often the only solution to the residual parameter
problem is the use of other than a conventional
reversed-pi wound bobbin. Shalleross can supply
many other tvpes of windings on special order—cach
with its own special [requency characteristics.

Further details on Frequency Response and other resistor characteristics are available in Shallcross Bulletin R-3C.

SHALLCROSS MANUFACTURING COMPANY

522 PUSEY AVENUE, COLLINGDALE, PA.

46

The fourth of a series to promote a better understanding of the performance characteristics of precision wirewound resistors.

Want more information? Use post card on last page.
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NON-INDUCTIVE
SURGE RESISTOR

The Shalleross Type R-9073
high voltage precision card
resistor has an Ayrton-Perry
winding to obtain residual
inductance of only a few
micro-henries below 1,000
ohms, Resistances from 5 to
1,000 ohms available. Stand-
ard tolerance 1%.

STANDARD REVERSED-
Pl RESISTOR
Standard Shalleross resistors
have reversed-pi windings.
The inductance of this type of
winding decreases below

1,000 ohms. Above 10,000

ohms the winding becomes
increasingly capacitive.

BIFILAR WINDING FOR
INSTRUMENT RESISTORS

Shallcross Type 245-S re-
sisfors are mounted on the
switch decks of the Shallcross
Type 6100 Wheatstone Bridge
shown at left. Available in
values up to 1,000 ohms,
their low inductance makes
these resistors ideally svited
for precision instruments.

47



WITH EVER NEW PEAKS IN

GENERAL CABLE SHIPMENTS |
FOR USE WITH PRODUCTS PRODUCED
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NATIONAL PRODUCTION...

== =

GENERAL CABLE

During a 70 year span as a prime supplier of wire and cable to every
industry, General Cable’s growth has been part of America’s ever-mounting
national production. Anticipating production trends—with our sights always
toward growth—our production is planned for smooth, adequate supply.
Evidence is in the thousands of varied wires and cables manufactured in the

chain of strategically located General Cable manufacturing plants. Your needs
are serviced through our sales offices . . . through our wholesalers. .. from plants,
warehouses, and distributor stocks that blanket the country from coast to coast,
and from our northern border to the Gulf of Mexico.

EXECUTIVE OFFICE: 420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK « SALES OFFICES IN PRINCIPAL CITIES OF THE UNITED STATES



Flaw finder switches to

AXIOHM RESISTORS

The Sperry ultrasonic Reflectoscope, a
compact, portable unit designed for on-
the-job inspection, “listens” for defects
through as much as thirty solid feet of
aluminum and even greater thicknesses in

steel and other materials.

Many of the circuits in this highly sensi-
tive electronic instrument now include
Ward Leonard Axiohm Resistors. Sperry’s
design engineers gave three reasons for
specifying this ruggedly built, self-mount-
ing, miniature resistor.

o stronger anchorage of the axial lead
o smaller size

o full watt rating at high resistance valves

AXIOHM RESISTORS of the vitreous
enamel wire-wound power type are de-
signed for use by the electronic and
- allied industries. These newly devel-
oped miniature resistors are self-sup-
| porting by their own wire leads which
are hot tin-dipped for ease of soldering.
They are available in conservatively
rated 5 and 10 watt sizes. Write for

Sperry Rellectoscope,
perry Axiohm resistor bulletin.

made by Sperry Products, Inc.,
Danbury, Conn.

WARD LEONAR

MOUNT VERNON, NEW YORK

n eml&‘— E @W Conteoly Smce /J’?Z
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WARD LEONARD

makes

19 distinct
inspections
and tests
on every
Vitrohm
resistor

Measurement of outer diam-
eter and concentricity of
ceramic cores are but two of
the 19 checks made on every
Axiohm resistor.

In the Axiohm, as in every stock and made-
to-order resistor, Ward Leonard gives this
same careful attention to the details that re-
sult in long-life service even under the most
adverse conditions.

Every resistor component is matched with
respect to thermal expansion. Ward Leonard
resistor cores, Vitrohm enamel, terminals,
junctions, even resistance wire, are result-
engineered for accuracy and uniformity.

Whether your product is a delicate elec-
tronic device like the Reflectascope or a
heavy-duty indastrial machine, you need an
electrical control you can count on. Ward
Leonard has the productive facilities and the
technical know-how to meet your every re-
sistor need. Let Ward Leonard’s engineering
department help you select the right one.
Ward Leonard Electric Company, 31 South
Street, Mt. Vernon, New York.

MWard Leonard’s co
“gdete ‘engineering text-
ook, “Handbook of

Fowes Resistors,” $
 €opy-

ELECTRONICS — May, 1953 Want more information? Use post card on last page. 51



Burfon browne advertising

‘When TV manufacturers discovered that higher volt-

ages of the new 27 and 21l-inch television receivers
rendered existing wax corona ring sweep transformers
inadequate, they brought the problem to Guthman.

a flyback transformer with a cast resin corona ring

In a cooperative program with these TV engineers, /
was developed—the perfect answer to this difficulty’

Your problems in the development of coils ‘and /

transformers are welcome at Edwin I. Guthman &

Company, Inc., 15 South Throop St, Chicago 7
Telephone: CH 3-1600, also‘Attica, Indiana.




*Trade Mark

Astron manufactures a complete line of dry electrolytic capacitors,
metallized poper capacitors, plastic molded capacitors, subminiature
paper capacitors und standard and subminiature RF interference
filters for every radio, television and electronic use.

ELECTRONICS — May, 1953

CUT YOUR CAPACITOR PROBLEMS
DOWN TO SIZE

Astron METALITE* metallized
paper capacitors help you solve
the problems of size and weight
—with no sacrifice of performance.
The ingenious use of metallized
sections makes them the world’s
smallest paper capacitors, and
accounts for their extremely light
weight and their unique self-
healing properties. Available from
stock in a wide range of stand-
ard ratings and case styles, they
are ideal for commercial and
military applications alike, con-

i

CORPORATION

RGN

bminiature

METALITE* CAPACITORS

forming to strictest government
specifications. Special sizes can
be supplied upon request or to
specification.

Many of the new techniques
Astron has developed for the sub-
miniaturization of metallized
paper capacitors and filters can
be utilized to reduce the size and
weight of its extensive line of
standard type capacitors and
filters. For complete information
on Astron capacitors and filters,
write for Catalog AC-3.

J

255 Grant Avenue, E. Newark, N. J.

Export Division: Rocke International Cerp., 13 E, 40th S, N.Y.C.
In Canada: Charles W. Pointon, 1926 Gerrard St. East, Taronte.

Want more information? Use post card on last page. 53
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To clock-radio designers /- I
who fall back to sleep I

don't forget the Signal Alarm

...available only on Telechron Timers

Sleep through the soft morning music of your clock-radio

just once, and you'll see an important reason to specify Telechron
Timers with signal alarm for your new models.

And you'll see, too, how this exclusive feature can help your
clock-radio become a sales success.

There are other exclusive advantages in Telechron Timers.

The sealed lubricant reservoir gives better assurance

of long timer life and quiet operation. There’s extra simplicity of
operation in the two knobs that do the work of three.

For any clock-radio price class, there’s a Telechron Timer that
will meet your needs. We custom style to meet your design
requirements. Write for details. Telechron Department,

Model C-78 General Electric Company, 45 Homer Ave., Ashland, Mass.

EXTRA SALES ADVANTAGE

Telechron Seal of Accuracy on the clock crystal

or our trademark on the dial gives the buyer MARK OF TIMING LEADERSHIP

confidence in the accuracy of your clock-radio.

Want more information? Use post card on last pdge. May, 1953 — ELECTRONICS
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When you tes

Microwave
Test Equnpm%ni

J@DPRD line of RF Test Equipment is th&\
k mb’@mplete line available today covermg‘tﬁg
entxn‘heq,uemy range from .01 to 40 _
'kllomegm;des per second. Every unit in the ”i;ﬁ
ine is ugofous& engineered and meticulously
manufactured to &g-hﬁhgst standards

attainable, The excellence of PRD eqmpment

in quahty,ﬁe;gndabﬂfty and accuracy is

well attested by in the leading laboratories,
throughout the world For consultation

on the application of sténdard or special PRD
equipment to your problem‘s call or write

our skilled staff of engineers toda{

without obligation. \

_ THE NEW EXPANDED PRD 'LINE OF \
a direct reading noise source perrits RF TEST EQUIPMENT INCLUDES —
measurements of noise factors up t5 23 do Frequency Measu ring Devices, Signal -
for r-f amplifiers and receivers opercting  EEIAITINIAY Receivers, Attenuators and w
[ 'h? T"‘;‘?e "°',"h'° to 'o_ool"]‘/’-A_T'"' i Tgrmmahons, '[ransmus:slon Line Compon-
;‘;“::: o:’g; ";":m‘: ';‘:":::dt"c‘;v';‘: ents, l.rn:peda.nc'e Meas;urement and Trans-
approximately 1.25, housed in haidscae formation Units, Bolometers, Detection and
Steellcabiaat) ! Power;N_\easurefnent Equipment,

BRSNS

e i

.

®
g RESEARCH

'
W write Topay K DN

o vous corr |RERIY & DEVELOPMENT COMPANY:Inc

OF THE NEW &
'. 55 JOHNSON STREET, BROOKLYN 1, NEW YORK

PRD CATALOG — i ok
NOOBLIGATION St WESTERN SALES OFFICE: 741" N. SEWARD ST.
HOLLYWOOD 38, CALIFORNIA
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MEPCO'S NEW SEALED Precision
Resistors STOP Humidity Failures

Over 2 years of laboratory development and testing
were required to achieve a sealed resistor design up
to Mepco’s standard of quality. No sacrifice of our
standard time-proven features have been made in
order to perfect this sealed resistor.

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

SEALING: Completely encapsulated and bonded.

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

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

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

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

NOMINAL RESISTANCE NO SUPERSEDES
YPE WATTAGE JAN-R-93
I RATING | MIN. | max SECTIONS| ™ yype |
RB15 .25 0.1 ohm 185 meg.
(M15) 50 101 ohm| .6 meg| 2 RBIO
RB16 35 [0.1obm| 3 meg.
(M16) | 1.00 |01 ohm| 1.5 meg.| 2 RBI1
RB17 .50 10.1 ohm .3 meg.
(M17) | 1.00 |0.1ohm| 2.0 meg.| * RB12
RB18 .50 0.1 ohm .75 meg.
(M18) | 1.00 [0.1 ohm| 4.0 wmeq.| * RB13
RB19 1.00 0.1 ohm | 4.0 meg.
(m19) | 200 [0.1 ohm [15.0 meg| 8 RB14
RB52 .25 10.1 ohm 1 meg.
(M52) 50 [01ohm| 5 meg| 2 RBS1
MIL-R - 93A
WATTAGE & RESISTANCE TOLERANCE
TOLERANCE RESISTANCE PERCENT OF
SYMBOL TOLERANCE NOMINAL WATTAGE
B 0.10 % 50 %
C 0.25 % 50 %
D 0.50 % 75 %
F 1.00 % 100 %
MIL-R-93A
TEMPERATURE COEFFICIENT
{REFERRED TO 25°C)
SYMBOL EXPRESSED IN PERCENT PER DEGREE C.
NEGATIVE, MAX. POSITIVE, MAX.
E 0.0022 0.0022
J 0.0040 0.0155
0.0050 0.0255

SPECIAL REQUIREMENTS

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

SO, 1Me.

I G
50 1 'j-‘"L
A
i lo—2 o
MIL RB15 -4 s MEPCO M15
w0y
MIL RB16 AT MEPCO M16
"70,
L1 r
50
b -
: t S/
t \\-/
P—
MIL RB17 = 4 MEPCO M17
—
| | +@
) | oL
|
L%
MIL RB18 AR L MEPCO MA8
MIL RB19 MEPCO M19
l-—z—-—«o——i-——-t*—z"a]
.

MIL RB52 (PROPOSED) MEPCO M52

NEW

MORRISTOWN,

JERSEY
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From crude to crankcase—
with an assist by

Without oil there’d be no automobiles or
airplanes, fewer plastics, soaps, drugs,
floor polishes, cosmetics, insecticides.

In one form or another, petroleum and
petrochemicals are almost as important
to us as the air we breathe. And in one
way or another, Synthane plastic lami-
nates are equally important to petroleum
production and processing.

The reason is understandable.
Synthane is a dependable material with
many uses.

Because it is wear-resistant and tough,
yet easy to machine, Synthane is used
for components of oil well cementing
equipment. Because Synthane is strong
and corrosion-resistant, it is excellent for

pump valves, piston rings, and compressor
plates in tank-farms and refineries. Be-
cause it is a good insulator, Synthane in
the form of flange insulation provides
cathodic protection for pipe lines. Be-
cause it is a good moisture-resisting die-
lectric, light weight Synthane is used in
geophysical survey equipment and oil-
lo:atinginstruments. Wear-and-corrosion
resistance make Synthane desirable for
flow-line valve-seat inserts.

Because of all these valuable proper-
ties, plus many more, Syntl.ane may be a
material you can put to profitable use.
To find out, get the complete Synthane
Catalog. Write 1o Synthane Corporation,
17 River Road, Oaks, Pennsylvania.

Synthane's combiiation of
properties can often make
a good product better.

Swong, light,
duwrable. High
tensile, ompressive
and fle xuraf
strengths.

Good insulator;
high dielectric
strength, low power
factor. Low
dieleciric constani.

Ressts moisture,
oil, solvents,
cnd corrosive
atmospheres.

Sythans-ous o indutiss wnseon sheitiol [sYNrSHANE]

ELECTRONICS — May, 71953

Want more information? Use post card on last page.

LAMINATED PLASTICS

57



They wanted Springs
for a 1a0°F QOven

...How Inco Technical Aid helped the
designers get what they wanted

The Inconel “X” spring seen in the foreground supports the
television tube on the “spider” during a 45-50 minute baking
and cooling cycle that reaches 750° F. The oven for which
this spring problem was solved is one designed and made
for a famous electronic equipment manufacturer by
TRUTNER & BOUMANS, INC., Hillside, N. J.

58

TRUTNER & BOUMANS needed springs that
could hold up during a 45-50 minute baking
cycle which reached 750° F. — a tempera-
ture that took the “bounce” out of all the
springs they tried.

Finally they came to Inco.

Inco engineers studied the problem and
then recommended Inconel “X” wire, be-
cause of its high temperature-resisting and
low relaxation characteristics. And Inconel
“X” worked. After 10 months of round-the-
clock service in a television tube baking
oven, they were still giving perfect service.

Talk your problem over with
an Inco Nickel Alloys engineer

Whatever your metal selection problem

may be, chances are Inco can find the an-
swer. The publication listed here is avail-
able to you free. Why don’t you write for it
today ? If you need specialized data, we’ll
be glad to talk the problem over with you.

Write For This Publication

“Analyzing the Spring Problem” is its title!
It is a simplified work sheet for submit-
ting spring problems involving extreme
temperatures, corrosive conditions, special
electrical requirements, for study and ree-
ommendation by Inco’s Technical Service
Section of Development & Research.

The International Nickel Company, Inc.,
67 Wall Street, New York 5, N. Y.

Inco Nickel Alloys

MONEL® ¢ “R”“® MONEL + ""K"® MONEL « “KR"'® MONEL
'S""® MONEL « NICKEL « LOW CARBON NICKEL « DURANICKEL®
INCONEL® + INCONEL "X"® - INCONEL “W"®

INCOLOY® -« NIMONICS® EETIaI

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

"MILITARY PULSE TRANSFORMERS

IN STOCK FOR IMMEDIATE DELIVERY

HERMETICALLY SEALED PULSE TRANSFORMERS for use in blocking oscillators, low level
interstage coupling, and modulator outputs. Made in accordance with MIL-T-27 specifications.
These pulse transformers are designed for maximam power, efficiency and optimum pulse
performance. Balanced coil structures permit series or parallel connection of windings for
turn ratios other than unity. Pulse characteristics, voltages and impedance levels will
Low Frequency depend upon interconnections made.

*Q" Indicator

| Of v
| S L= DM-18
DM-12 2 : §’ bm-o1
CATA PUL LT UReTIG TeRIene c
TALOG. SE VOLTAGE D ON ISTIC ASE
| NUMBER APPLICATION KILOVOLTS MICRO- NOLTACE IMPEDANCE  SIZE
, SECENDS - OHMS
MPT-1  Blocking oscillator or 0.25/0.25/0.25  0.2-1.0 i 0.7 250 DM-12
interstage coupling
MPT-2 Blocking oscillator or 0.25/0.25 0.2-1.0 d 0.7 250 DM-12
No. 10208 interstage coupling

Megohmmeter MPT-3 Blocking oscillator or 0.5/0.5/0.5 0.2:15 d 1.0 250 DM-18
Interstage coupling
MPT-4 Blocking oscillator or 0.5/0.5 0.2-15 B 1.0 250 DM-18
interstage coupling
MPT-5 Blocking oscillator or 0.5/0.5/0.5 052.0 . 1.0 DM-12
interstage coupling
MPT-6 Blocking-oscillator or 0.5/0.5/0.5 0.5-2.0 . 1.0 DM-12
interstage coupling
1 T -
| MPT-7 Blocking oscillator, 0.7/0.7/0.7 0.51.5 J 15 DM-18
interstage coupling or
low power output
| MPT-8 Blocking oscillator, 0.7/0.7 0.5-1.5 : 1.5 DM-18
| interstage coupling or
low power output
rMPT-B

1

Blocking oscillator, 1.0/1.0/1.0 0.7-3.5 2 2.0 DM-18
interstage coupling or

low power output

Blocking oscillator, . ! DM-18
Interstage coupling or

Decade low power output

Blocking oscillator, 1.0/1.0/1.0 7 i DM-01
interstage coupling or .

low power output

Blocking osclilator, 0.15/0.15

interstage coupling or 0.3/0.3

low power output

SEND FOR COMPLETE CATALOG OF
FREED INSTRUMENTS. AND TRANSFORMERS

3 »
) o e
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Vacuum Tube Voltmeter

>
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°

No. 1110A
Incremental Inductance
Bridge

No. 1210
Null Detector & NQ. 1010
Vacuum Tube Voltmeter Comparison Bridge




Yes. .. of course Badio Receptor Company

is hard at work producing. ..

Featuring
. polarity at
: \ a glance!
TCurrent r
flow

-}o

DESCRIPTION

Fﬁ*cpbé NO.|  R.R. CO. SPECIFICATIONS

1N72 Noise figure as a mixer better than 15DB @ 750 | Germanium
MC with 43.5 MC-IF circuit having a noise band-
width of 3 MC and a noise figure of 4 DB.

1N82 Noise figure as a mixer better than 12DB @ 750 | Silicon
MC with 43.5 MC-IF circuit having a noise band-
width of 3 MC and a noise figure of 4 DB.

IN110 Noise figure as a mixer better than 12DB @ 750 | Germanium
MC with 43.5 MC-IF circuit having a noise band-
width of 3 MC and a noise figure of 4 DB.

e Supplied with or without pigtail leads.

e The taper of the diode case allows polarity identification at a

glance or at a touch thus speeding up assembly and reducing the
possibility of error in connecting the diode into the circuit. c
Lef Radio Recepfor £©

U.H.F. Diodes figure

problems S o]
ions_!

Radio Receptor Co. is one of the major producers of
Standard Germanium Diodes, Germanium Transistors
and Seletron Selenium Rectifiers for radio, TV and
other electronic circuits. Engineers who submit their
problems to us are assured of immediate recommen-
dations without obligation.

Seletron RADIO RECEPTOR COMPANY, INC.
and Germanium
Division @ Since 1922 in Radio and Electronics

Sales Dept.: 251 W. 19th St., New York 11, N. Y. - Factory: 84 N. 9th St., Brooklyn 11, N. Y.
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Need a
SPECIAL

material 7

SEE OWR DISPLAY

BOOTH 71
Exposition of
BASIC MATERIALS
For industry

GRAND CENTRAL PALACE
NEW YORK cITyY
JUNE 15-19, 1953

SILICON CARBIDE

SILICATE
MAGNESIUM SILICATE ° ALUMINUM

{ DE
FORSTERITE ° TITANIUM D1OXI

Development of new, special purpose ceramic compositions is
a regular part of our work. No matter what your requirements
are, the chances are good that we have an AlSiMag composition
that will do the job.

If you need a material with special characteristics or have a
difficult design involving intricate shapes or close tolerances,
give us your requirements. Let us show you what we can do.

52ND YEAR

OF CERAMIC LEADERSHIP

AMERICAN LAVA CORPORATION

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 o NEW

ENGLAND: 7374 Moss. Ave., Cambridge, Mass., Kirkland 7-4498 * PHILADELPHIA: 1649 N. Broad St.,

Stevenson 4.2823 » ST, LOUIS: 1123 Washington Ave., Garfiekd 4959 * CHICAGO: 228 N. LaSalle St.,

Central 6:1721 * SOUTHWEST: John A. Green Co., 6815 Oriole Dr., Dallas 9. Dixon 9918 * LOS ANGELES:
5603 N. Huntington Dr., Capital 1-9114



STABLE
CAPACITY

DISCAPS

When you have an application requiring a ca-
pacitor with maximum stability over an extreme
temperature range specify RMC's new Type J
DISCAPS.

Because of RMC's exclusive dielectric element
design the actual capacity change of Type J
DISCAPS between —60°C and +100°C is only
+ 159, of the capacity at 25°C. Between +25°C
and 1T85°C the change is only = 5%, of the ca-
pacity at 25°C, Type J DISCAPS are rated at
1000 working volts.

Now available in capacities between 220
MMF and 2000 MMF, Type J DISCAPS combine
exceptional mechanical and dielectric strength
with a moderate price for trouble free perform-
ance and lower production costs.

If you have a design problem requiring a
standard or special type of ceramic capacitor we
invite your inquiry.

I | P T S

+30 AVERAGE-CURVE |

o CAPACITY VS. TEMP. |
TEre2 - EXTENDED TEMP.RANGE |
+of 25 TYPE-J DISCAPS

T s

o} Y9 =

_10% 3 E'

- &0
—20} B &
=e30 TEMPERATURE °C

1 i b 3
— 60 — 40 - 20 0 + 20 + 40 + 60 -+ 80 + 100

A New Development from the RMC Technical Ceramic Laboratories

SEND FOR SAMPLES AND TECHNICAL DATA

R ; 3

P

Jol L S TR
c‘:f,fa:’c RADIO MATERIALS CORPORATION
CONDENSERS GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Il

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. ‘g
 DISTRIBUTORS: Contact Jobber Sales Co., 146 Broadway, Paterson 1, N. J.

L\ O -
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POWER CONVERSION Selenium Rectifier

= -
= GENERAL PURPOSE Long Life
— R R = = » =
il e et High Efficiency
= -
L No Warm-up Time
3
N Zero Maintenance
- BULLETIN NO. 118
- D.C. OUTPUT |4 ¢, INPUT[ CATALOG
VOLTS | WATTs | YOLTS 18 NO.
- 125 s A0
125 230 D
- 125 440 Al2
- e I3 a2 BULLETIN NO. 147
= 220 o D.C. OLTPUY I CATALOG NO.
|| wlE | |
115 /AC{230V.AC.
- 115 375 440 A8 VOLTS |AMPERES 60~ 19| 60 ~19
I R 250 | K38
- §83 440 A21 2 =
750 15 a22 O-6 | 500 K47 K48
750 230 A23
- 750 440 A24 000 K56 K57
| BT 125 | K5 | —
1000 440 A27 ry
- 125 15 B10 0-12 250 K74 K75
- s | i i3 500 | k83 | K84
- 250 s B13 "0 0 P92 - BULLETIN NO. 125
250 230 Bi4 -
250 440 BIS INPUT POWER REQUIREMENTS:
O-28| 200 | K101
- s s oe = "5 :: %2 105-125 VOLTS 60 cycles A.C,
- 230 78 440 8 _ 10 1 MOTOR TYpE | CONTROL RANGE
500 115 Blo Typica Applications AND Il:” gm?(mg CA'%LUG
- 200 338 20 ® Aircraft Motors HP. RATING HPAETIRESPEUEFU ’
755 Tis e ® [yramotor, Inverters -
- 750 230 823 ® Felays, Sokenoids SHUNT O—CI)%O/,, NO leM30
750 440 824 @ Hectroplatng UPTO1/15 H.P 0—200%,
- 1000 s 825 ® Ac-uitors Valves SERIES
- 1000 sl il 4 OR UNIVERSAL| 0—100%, | NO [eM3s
Typical Applications UPTO1/15 HP
- ® Motors COMP 0—100%,
® Generator Fields /4 AND 1U/U3Nﬂ‘p. OR : YES |GM40
- ® Relays, Solenoids 0—115%
® Magnetic Chucks 0—100%,
- ® Brakes, Clutches, Pulleys ,/202:{;?}”:10’, OR | YES |GM50
- ® Business Machines 4L 01159,
® Alarm Systems Typical Applicotions
® Impulse Clocks Coil Winders

71-2 WARREN STREET, NEW YORK 7, N. Y.

Lathe Feeds & Drives
Drilling and Tapping

Precision Grinders
Conveyor Systems

The applications listed on this page are
typical of the many fields, in which OPAD-
GREEN standard power supplies are effect-
ing. economies and assuring satisfaction.
In many cases, equipments have been
custom-built to fill particular requirements.
Our engineers are always ready to provide
the best solution for your D.C. power prob-
lem. Send us your specifications, or request
our form PEQ to aid in establishing your
needs.

ELECTRONICS — May, 7953 Want more information? Use post card on last page.
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TAYLOR Bone Grade Vulcanized Fibre

is an extremely tough and dense grade of vulcanized fibre.
It is excellent for applications where difficult machining
operations are required . . . resistant to organic solvents, oils
and gasoline . . . has excellent electrical characteristics.

Want to make something of it?

Make it into gears, cams, fairleads, bushings and grommets,
slot wedges, threaded and tapped pieces, rail joint insulation and
other applications where mechanical strength, good finish

and intricate machining are required. Color: gray.

Make it from sheets or rolls with these specifications:

SPECIFICATIONS
Thickness range . . . 1/32" 10 1/2” Roll width . 56” for thicknesses of
Finish . . . Pressed and calendered 1/32” through .060".
Punching . . Up te 3/16” thickness Coils down to 7/32” for
Sheet size . . . Approx. 56" x 90" thicknesses of 1/32”
through .090”.
PROPERTIES
Mechanical
Flexural Strength, psi lzod impact Strength, Ft.-Lbs./inch
{Lengthwise) 14000 min. (Lengthwise) 3.0
(Crosswise) 12000 min. (Crosswise) 28
Tensile Strength, psi Electrical
(Lengthwise) 7500 min. Dielectric Strength, VPM
(Crosswise) 5500 min. (1/32”) 250 min.
Compressive Strength, psi Short Time Test (1/8”) 175 min.
(Flatwise) 30000 min. Arc Resistance, seconds 100

Make it from turned rods. Diameters from 1/8” through
1/2” with ground or buffed finish.

Make it easy for yourself the next time you are looking for an
extremely dense, abrasion resistant material. Call your Taylor
Engineer . . . he will be glad to work with you. .. go over your
requirements . . . and help you select the correct grade of
Taylor Vulcanized Fibre to fit your needs—Bone, Commercial,
Super White, Abrasive and Built Up. Ask him about Taylor
Laminated Plastics, too. He will be glad to give you samples of
Phenol, Melamine and Silicone Laminates for your inspection.

Taylor Fibre Co., Norristown, Pennsylvania—La Verne, California

TAYLOR

Laminated Plastics
Vulcanized Fibre
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A MESSAGE TO AMERICAN

INDUSTRY o

ONE OF A SERIES

FOR REAL HELP
TC SMALL BUSINESS

It is ironic that one of the first jobs of the
Eisenhower administration, so widely, and
erroneously, tagged as a “big business”’ ad-
ministration, must be to go to the relief of
small business. This is necessary because the
preceding administration, while continually
proclaiming its tender regard for small busi-
ness, actually impaired gravely the ability of
small business to carry on successfully. This
it did in the necessary haste of devising an
emergency tax program to finance rearma-
ment and the Korean War. Now the new
administration must revise this tax structure
to give small business a chance to make its
key contribution to an expanding American
economy.

How Taxes Hurt Small Business

Since the outbreak of the Korean War,
small business has been handicapped by two
principal features of the emergency tax
program:

1) Many small firms are unable to retain
enough of their earnings to provide for ex-
pansion because these earnings are drastically
limited by the excess profits tax.

2) Small companies have received a very
small share of the tax concessions allowed
by the federal government to encourage con-
struction of defense facilities.

A small business that succeeds and hence
grows is particularly hard hit by the excess

profits tax. That tax, of course, applies to
corporations having a net income of more
than $25,000 per year. It results in taking up
to 82 cents on every dollar of profit that the
company earns above what is called an “excess
profits credit.” For most small companies the
credit depends on what was earned in 1946-49.
This creates an element of gamble and dis-
crimination in determining the amount of tax
to be paid. Time has proved that it is impos-
sible to select a base period for the tax that
is fair to all companies. A young company
starting in 1946-49 is peculiarly vulnerable, as
its earnings in that period were necessarily
low. Even on modest earnings today, it would
pay a high excess profits tax.

It is true that Congress wrote into the ex-
cess profits tax law provisions to lessen the
impact of the tax on growing companies.
However, none of these provisions in prac-
tice has given much relief to small business.

¢‘Relief’’ Provisions Give Little Relief

Small firms rely almost entirely on retained
earnings to provide funds for improving their
plants and equipment. They get very little
help from the provisions (1) that no more
than 70 per cent of total profits can be taxed
away, (2) that additional earnings are al-
lowed on an increase of invested capital or
(3) that growing companies are allowed a



rate of return on capital equal to the industry
average.

Most large firms can obtain additional funds
in the securities market. But small firms find
it difficult to increase their capital by selling
securities, since investors generally prefer
the stocks or bonds of nationally known and
seasoned companies. Few small companies,
therefore, can reduce their tax burdens by
increasing their invested capital, and few can
meet their needs for equity capital if their
rates of profit are no higher than those of the
leading companies which generally set the
average profit.

Small business has been equally at a dis-
advantage in the matter of accelerated de-
preciation for tax purposes. The government
has encouraged a great expansion of our
industrial plant, despite the very high rate of
taxation on corporate earnings, by granting
certificates of accelerated amortization on new
plants built to support the defense program.
These certificates allow business to charge
off the cost of defense plants at a rapid rate.
This decreases the earnings that are subject
to taxes, and so increases the part of the
earnings that may be retained in the business.

Growth is Stifled

But most of these tax concessions have been
made to large firms especially equipped to
handle the complex problems of defense pro-
duction. Of the $12 billion of new facilities
so far approved for fast amortization, only
11 per cent are for companies with less than
500 employees, although the share of such
companies in the normal civilian business is
about 30 per cent. In only 2 of 12 industries
studied by the Small Defense Plants Admin-
istration were small firms receiving what was
estimated to be a fair share of the total tax
amortization awarded.

Because they are unable either to retain
enough earnings after taxes or to step up their
depreciation allowances, most small firms are
unable to keep up in the race to expand and
modernize plant capacity. The Small Defense
Plants Administrator, in his report to Con-
gress, emphasized that small companies have
been unable to do their full part in the de-
fense program for lack of capital.

The Council of State Chambers of Com-
merce recently published an eight-state sur-

vey showing widespreaq cutbacks of plans
for new plants by smjl] and medium-sized
companies. According to this report, “high
federal taxes enacted since the beginning of

the Korean War appear g be placing an effec-
tive brake on the rate or jndustrial expansion
in all the states surveye« and probably in the

48 states generally . . . [t is principally the
small and medium-sized companies whose
growth is being stifled.”

Some Ways to Help

The first step to reliéve small companies
should be to free them from the excess profits
tax. The nation as a3 whole would be far better
off if the excess profits tax were allowed to
die as scheduled on June 30, since the tax
promotes waste as it stifles incentives., It is
quite possible, however, that the politics of
tax reduction, as opposed to the economics,
will prevent the elimination of the tax during
1953.

If the tax is extended, provision should be
made for a much broader exemption to
smaller corporations. If net income up to
$100,000 a year, which in these days still
constitutes small business, were exempted
from the tax, the loss of revenue to the gov-
ernment would be about $175 million, This
relatively small amount could easily be offset
by an increase in employment and incomes
if small business is freed from its financial
strait jacket and allowed to expand. Care-
ful attention should be given also to the pos-
sibilities of allowing a higher rate of return
on the first $1 million of capital (roughly the
amount it takes to provide 100 jobs) and of
making special accelerated depreciation al-
lowances to smaller firms. This is a matter
so important that we shall return to it in a
future editorial.

Relief for small business—relief from a
financial paralysis that has kept it from play-
ing its dynamic part as a growth element in
our economy —would do much to give the lie
to the notion that the Eisenhower administra-
tion is a “big business” operation. Much more
important, it would be a long stride toward
releasing the dynamic energies of many small
businesses and businessmen to forward a
continuing and expanding prosperity.

McGraw-Hill Publishing Company, Inc.
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YOUR FILTER NETWORK

PROBLEMS ... Solved in Jigtime

Selectiaz the proper fil-ex network component for a critical electronic
application is not exactly compa-able to fitting a piece to a puzzle. In filter
networks the c-iteria are not quite as superficial as proper size, shape, etc.
Even compliance with attenuatsor. requirements is not usually sufficient. There
are a multitude of hidden factcrs in the manufacture of an audio filter that
go much deep21 than these qualifizations.

Here r Burnell & Co. e concern ourselves with all the phases in
the design of a filter of superior quality. To maintain our high standard we
manufacture >7r toroids with tie most modern facilities and quality con-
trolled methods. The capacitor omponents employed are either the finest
silver mica type or are wound ‘with plastic dielectric material employing no
impregnants :kat may affect the life or long term stabilitv. All other com-
ponents are jus as carefully selected and controlled.

This pelicy of incorpcreting only the best ingredierts coupled with
our advancec design method iasure our customers that not only will our
filters meet the basic requirem=n:s but that they will also maintain all of their

characteristics ander all the service conditions of equipmert in which they
are used.

YONKERS 2, NEW YORK

SAB.E ADDRESS “BURNELR"

EXCLUSIWE MANUFACTURERS CF COMMUNICATIONS NETWORK COWMPONENTS

Want more infrmsation? Use post card on last page.
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PERMANENT MAGNET DESIGN

RESULTS IN A
DOUBLE-BARRELED SAVINGS!

DESIGN SUMMARY

Equipment

Telephone pay station manufac-
tured by Automatic Electric Com-
pany, Chicago.

Application

Polarized coin return relay.

Situation

Automatic Electric previously
used a chrome steel magnet. Auto-
matic Electric and INDIANA
engineers worked together in re-
designing the permanent magnet
assembly used in the polarized
coin return relay, switching to
the use of Alnico Il material.

=
/ COIN RETURN RELAY

AUTOMATIT @ ELECTRIL

PAY STATION Results

1) An increase in flux of 27%—
from 2750 Maxwells with old
chrome steel magnet to 3500 Max-
wells with Alnico IIL. 2) 70%
Savings in cost of permanent mag-
net. 3) Saving in weight. 4)
Simplified design and assembly.
5) Fewer service calls needed
since, with the new design, a posi-
tive mechanical coin return action
was secured—permanently!

NEW MAGMNET ASSEMBLY
. . Double-barreled Savings!
® Lower first cost—70% saving

® Positive mechanical action—

fewer service calls needed

This is another example of how INDIANA’s top engineering
“know-how,” secured from experience gained in successfully
solving the design needs of over 35,000 permanent magnet appli-
cations, resulted in an improved product design.

You, too, can look to INDIANA for quality permanent magnets

—for skill in manufacture—for cost cutling engineering aid.
~ Rigorous quality control in every step of production is your
assurance of exact magnetic and mechanical characteristics.

INDIANA is the only manufacturer furnishing all commercial
grades of permanent magnet alloys. Furthermore, it has the abil-

ity and facilities to develop and produce the permanent magnets
you require on a regular production schedule. For help with your
problem, write INDIANA, today. =

@

THE INDIANA STEEL PRODUCTS COMPANY
e VALPARAISO, INDIANA MAG N ETS
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To help you with your permanent
magnet design problems, write for
Design Manual No. 4-A5.

PERMANENT MAGNETS MAY DO IT BETTER



TRANSISTOR CIRCUIT ELEMENTS
BY FORTIPHONE LTD, ENGLAND

Component quality determines equipment performance !

This miniature unit is designed for use in
circuits with junction type transistors.
Impedance is normally of 1000 ohms at
1000 cycles per second, and reversal of
polarising current of 2.2 milliamps changes
the overall response by less than | db.

Four alternative types of frequency responses
are available, and the output is generally
of the order of 63 decibels relative to
I dyne/em2/volt at 1000 cps for an input
power of 08 milliwatt. The sound
pressures are measured in an artificial ear
of .5 cubic centimetres and 240 ohms
acoustic resistance.

The unit takes a standard round-pin non-
reversible plug fitting with a firm detent
action. The socket contacts are of unique

EARPHONE, TYPE MME/T -

double spring design to ensure low contact
resistance and to minimise fatigue.

A standard earmold can be fitted to the
instrument, the fit being carefully arranged
to eliminate acoustic leakage.

The air gap is controlled to within 0.00025
inch, and after a prolonged test at over-
load conditions the output is measured
throughout the frequency band.

The colour is normally flesh pink, but
alternative colours are available, Alterna-
tive impedances are also available.

Flexible connectors with molded plugs are
available together with standard sockets.
The overall dimensions are 0.82 inch diameter
by 0.38 inch wide (excluding nipple) or 0.47
inch including nipple. The weight is 0.3 ounce.

This is a miniature coupling transformer
designed for transistor circuits having a
wide frequency range.

Response is within 2 db relative to response
at 1000 cps over a range from 250 cps to

5000 cps. Ratio is normally 4.5:1
The windings are terminated at solder tags
molded into the robust thermo-setting

bobbin, thus economising in winding space
and increasing efficiency.

Before lamination, each winding is checked
to ensure no short-circuited turns. Each
transformer is tested for efficiency through-
out the frequency range.

Overall dimensions are 0.66 inch by 0.48 inch
by 0.46 inch. The weight is 0.2 ounce.

These are tiny - robust carbon upon
ceramic resistors capable of 0.1 watt
dissipation. Preferred values between 470
ohms and 10 megohms are available.

Cable or write for prices, further details and samples.

RESISTORS, TYPE S

These controls are for use on miniature
equipment, including transistor amplifiers.

An internal single pole switch of less
than 0.05 ohm contact resistance is incor-
porated, capable of handling current of
0.25 amp at up to 10 volts. Insulation is
greater than 100 megohms at 100 volts.

The resistance rotation law can be logarith-
mic or linear, having a total resistance of
5000 ohms or more. Noise level is below
270 microvolts when one volt is applied and
the control rotated at two turns per second.

They bear the international colour code.
Overall size is 0.310 inch by 0.125 inch.
Dimensions between fixing wires is 0.180 inch
and iength of lead out wires is 1.30 inches.

Power dissipation is 0.1 watt when uni-
formly loaded.

The action of the control is smooth, and
the switch has a loud ‘‘click’* operation.
Rotational torque lies between 0.18 ounce
inch and 1.5 ounce inches, and end stop
torque is greater than 30 ounce inches.
The units are able to withstand a life test of
20,000 operations without deterioration.
Overall dimensions are 0.78 inch diameter by
0.54 inch. Knob width is 0.19 inch and
weight is 0.13 ounce.

Please state possible quantities required

FORTIPHONE LIMITED

FORTIPHONE HOUSE, 247 REGENT STREET, Wi, LONDON, ENGLAND

Established 1925

Cables : Sonomax, Wesdo, London

SPEEDY DELIVERY!

ELECTRONICS — May, 1953
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67



'YOU ASKED FOR
HIGHER UHF OUTPUT!

UHF
SWEEPING
OSCILLATOR
GIVES YOU

5 VOLTS

SPECIFICATIONS

FREQUENCY RANGE: 450-900 mc
SWEEP WIDTH: Continuously vari-
able from 0 to 50 mc

OUTPUT: 5 volts into 75 ohms ter-
minated

ATTENUATORS: Switched — 20 db,
20 db, 10 db, 6 db, 3 db.

Continuous: Approx. 3 db.

ZERO LEVEL BASELINE produced on
oscilloscope pattern.

DETECTOR BUILT IN.
PRICE: $650 f.0.b. Pine Brook, N. J. The Ultra Sweep

For further details and information regard-
ing markers, please phone or write

BAYT
KAY ELECTRIC COMPANY
|4 Maple Avenue Phone CAldwell 6-4000 Pine Brook, New Jersey
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The Raytheon Digital Automatic Computor — known as “RAYDAC’ — was developed for
use by the Departments of the Navy and Air Force to help analyze the behavior of

guided missiles. To do its highly complicated and exacting work at incredible speeds

this compact “marvel’”” combines the best engineering skills and manufacturing processes

with the finest quality materials. Here, as in the manufacture of many other fine electric

and electronic products, Warren Wire is used for its easy handling, efficiency and dependability.

There’s a Warren Wire Engineer near you trained to help you solve your wire problems

right in your own plant. There is no obligation, of course.

ELECTRONICS — May, 1953

Write for new Teflon Specification ;7 1001, dated February, 1953

WA ARREN WIRE COMPANY
Plant and Main Office: POWNAL, VERMONT

NEW YORK « SYRACUSE « NEW HAVEN - PHILADELPHIA - PITYSBURGH - CLEVELAND. Py
DETROIY - CHICAGO -+ ST.LOUIS - 57, PAUL + LOS ANGELES - SAN FRANCISCO

Manufacturers of Plain Enamel, Nylon, Formvar, Teflon and Served Magnet
Wires . .. Teflon Hook-up and Lead Wire . . . Tinned and -Bare Copper Wire.

Want more information? Use post card on lcst page. 69



Why it pays to make XOme
your source of special electronic cables
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2 conductor, polyethylene-insulated, shielded,
Neoprene-jacketed microphone cable

Special Rome Synthinol 301®
hook-up wire—8 mil wall with nylon sheath

Special 136 conductor, Rome Synthinol-insulated, electronic cable

COMMERCIAL TYPE HOOK-UP WIRES

Rome offers commercial type hook-up wires with three standard
insulations.

Rome Hi-temp—a rubber insulation with exceptionally high resist-
ance to heat and moisture. Underwriters’ approved for 75° C.
Rome Synthinol—a polyvinyl chloride thermoplastic compound,
highly resistant to acids, oils, alkalies, moisture and flame.
Underwriters’ approved for 80° C.

Rome Synthinol 901—offers all the advantages of Synthinol plus
higher resistance to heat deformation, shrinkage and cracking,
also improved solderability. Underwriters’ approved for 105° C,

ROME CABLE CORPORATION, Dept. ET-5 Rome, N. Y.

Please send me information on Electronic Wiring

When you have an electronic wiring prob-
lem it pays to go to a specialist, such as
Rome Cable. Wires and cables made by
Rome, first, are designed by engineers with
training and experience in electronic appli-
cations. Further, Rome Cable has the manu-
facturing knowledge and facilities to pro-
duce unusual constructions . . . with quality
controlled step by step. By standardizing on
Rome wires and cables you assure depend-
able performance for your product and add
obvious quality . . . with a component engi-
neered to your requirement.

Rome manufactures a wide range of hook-
up wires, intercommunication cables, co-
axial cables, electronic computer cables,
R. F. transmission line, television camera

cables as well as other special constructions.

MILITARY HOOK-UP WIRES

Rome manufactures military type SRIR,
SRHV and WL, complying with Army-Navy
Joint Specification JAN-C-76, as well as ship-
board types SRI and SRIB conforming to
Specification MIL-C-915. Insulated with
Rome Synthinol, these wires are made in a

complete range of specification sizes.

It Costs Less to Buy the Best

Name..........
GO P O Y o e e e e - S L R o M E c A B l- E
4
Addross... Cotpotation
ROME » NEW YORK

CIty . LOD@L State............... and

TORRANCE * CALIFORNIA
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3 EIMAC KLYSTRONS FOR ALL UHF-TV
3K20,000LA — CHANNELS 14-32
3K20,000LF — CHANNELS 33-58
3K20,000LK — CHANNELS 56-83

THREE TUBES that cover the entire spectrum, 470-890 mc. This means simpli-
fication of equipment design, economical mass production and @ minimum
of stock piling problems.

HIGH POWER AND SMALL SIZE that not only makes top performance possi-
ble but allows easy handling for maintenance and installation. In typical
operation the Eimac klystrons deliver a peak sync output of 5.5 kw., with
a collector dissipation of 14 kw., and a power gain of 20-25 db.

MASS PRODUCTION that means early delivery and guarantee of klystrons in
the future. All three of the series are now coming off the production linc.

EXTERNAL TUNING that increases the tuning range; eliminates mechanical
distortion of tube structure; permits use of optimum cavity construction
and provides design freedom in R-F circuits for equipment engineers.

LOW-LOSS CERAMIG CAVITIES AND COPPER-TO-CERAMIC SEALS that
eliminate off-the-air hours caused by heat and thermal shock.

FOR FURTHER INFORMATION CONTACT OUR
TECHNICAL SERVICES DEPARTMENT,

EITEL-McCULLOUGH, INC.
SAN BRUNO, CALIFORNIA

Expcrt mgents: Frozar & -ansen, 301 Zlay St., San Francisco, California

ELECTRONICS — May. 1933 Waat more information? Use post card on last page. n




FREVOLUTIONIZING DIGITAL

CCRE SIZES AVAILABLE

SMALL  MEDIUM  LARGE
F291 F259 F262 )

2350 GAUSS
. tion and maintenance of computer equipment, and reduce

RESIDUAL MAGNETISM . . . . .
service irterruptions by reduction of component failure.

SETURATION FLUX DENSITY 2

MERAMICS and STEATITE CORP.
N =7 Perth Amboy 4-5100

‘-\v— GENERAL OFFICES and PLANT: KEASBEY, NEW JERSEY

|
|

|
| o0 Py i
' 35 ob oo | Physical Advantages-
| 060 120 187 : Laminations gn.necessarjy. Molded in one piece .to close
) LD. 1.D. 1.D. : tolerances. Miniature size saves space. Ferramic cores
I 030 060 125 generate no heat, eliminate heat dissipation requirements.
I THICK  THICK  THICK |
oo fopprox)  (omprox) | Electrical Advantages-
, MAGNETIC : Properties are stable and not affected by rough handling
: PROPERTIES 1 or aging. Response time 20 times faster than other mag-
! INTTIAL PERMEABILITY : netic materials, switching time about one micro-second.
: a8 : Square Lysteresis loop, high volume resistivity and low
: MAXIMUM PERMEABILITY ! loss factor. High efficiency at high and low frequencies.
| 700 :
L. | Cost Comparison=-
i SATURATION FLUX DENSITY | ) . ' . .
I | Ferramic cores permit important savings in the construc-
I !

|

[

|

I

~ MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, FERRAMICS, |
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COMPUTER DEVELOPMIENT

— Y
wn nev (eneral Ceramics

*TRADEMARK

UNIQUE SQUARE LOOP CHARACTERISTICS ol
STORE DIGITAL INFORMATION — .

...eliminate heat dissipation problems

...reduce space requirements

...afford years of service
without replacement

FERRAMIC MAGNETIC
MEMORIES — Molded of

Ferramic MF1118, a soft magnetic

material featuring square hyste-

resis loops, high volume resistivity

and low loss factor. Maintains high

efficiency at both high and low fre-

quencies. Response time approx-
imately 1.0 microsecond.

DIAGRAM ILLUSTRATES FLUX.CURRENT CHAR-
ACTERISTIC OF FERRITE TOROID WITH NEARLY
RECTANGULAR HYSTERESIS LOOP

COINCIDENT - CURRENT
MEMORY ARRAYS—Ferramic

Memories are strung on a criss-
cross of enameled wires with one
Ferramic core at each 3 wire inter-
section. Pulses sent through the
wires magnetize selected cores;
one polarity stores 0, the other
stores 1.

. SELE(T D (ORE
2 o~

=
112%! ot

— A ng
*‘T zﬁ

5 VOLTAGE IND!(ATING 1ER0
”“5‘5 OR ONE READOUT OF CORE

\

4-By-4 COINCIDENT-CURRENT MEMORY ARRAY
SHOWING PATH OF PULSE STORED IN
SELECTED TOROID

i
s
R

§ G

Photo shows
Ferramic cores
. actual size. Hivs-
X !ronon@a' left is en-

ol larged fo show defcul

s »35---~

FERRAMIC MAGNETIC
READ-IN AND READ-OUT
METHODS — The same pair of

wires is used for read-in and read-
out. The presence or absence of in-
duced voltage pulses in the third
wire is interpreted by associated
equipmentas 0 or 1.

=
21
_ ONE
==18
[=X=1
=
R
- IHo
a8 .
0 05 10
MICROSECONDS

CHART SHOWS VOLTAGES OBSERVED READ-
ING ONE OR ZERO FROM A SELECTED
TOROID. RESPONSE TIME O.5 MICRCSECOND

CALL OR WRITE FOR ENGINEERING DATA ON FERRAMICS FOR SPECIFIC APPLICATIONS

_ LGHT ‘DUTY REFRACTORIES, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE .

ELECTRONICS — May, 1953
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Here is Plug-in Unit Construction

Everything you need to mount, house, fasten, connect,
monitor your equipment.

“FOR YOUR SMALLER UNIT!
2nd T Freponched Teminat Mownt g

Attach Miniature Terminals,

Alden Card-mounting Tube
Stake in Alden Miniature Terminals to  Sockets and Mounting Brackets, which
mount your circuitry. mount in the prepunched holes.

Ist starT with

ALDEN MINIATURE
dering on a produc-
punch press configuration gives rapid heat transfer,

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

Here’s a beautiful

@ @ am
minimum of space
Miniaturization contracts. Staked in Alden Pre-

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

Alden Card - mounting
Tube Sockets for mini-

Mounting
Brackets stake
to the Pree
' punched Card,
mount Card to

M Package Base

ature 7, miniature 9
and octal tubes, are
complete with studs

and Lid,

14" centers with 1017
holes for taking the
Miniature Terminals.

new little Terminal

that really puts sol-
and material. Ratchet holds leads firmly for solder-
ing, no wrap-around or pliering necessary. Unique
punched Terminal Cards, allow patterns for any
circuit.

Held

and eyelets for easy
mounting on Pre-
punched Cards,

for soldering

B

Sasp in

s
Ty

~_FOR YOUR LARGER UNI

RSS——

5

No pliers—No twisting

2n

lengths up to 3'.

‘Wires—Buss bars easily accessible

Ratchet holds ready made Chassis sizes.

; : ; |
Both sides can be used leads firmly
Snip off loops desired to by-pass.
JUMPER
QOL{QL/QQQ swip

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

TO OBTAIN CO

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

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

PAN-i-LITE’” MIN. INDICATOR LIGHT

So compact you can use it in-places never before possible.
Glows like a red-hot poker. Push-mounts in .348” drill hole.
Bulbs replace from front. Tiny spares are unbreakable, easily
kept available, taped in recess of equipment. Alden j86L,
ruby, sapphire, pearl, emerald.

MINIATURE TEST POINT JACK

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

ALDEN “FUSE-LITE”
Fuse Blows = Lite Glows.

_Signals immediately blown fuse. Lite visible from any angle.
To replace fuse simply unscrew the 1-pc. Lite-lens unit. Mounts
easily by standard production techniques, in absolute minimum
ol space. 110V Alden #440-4FH. 28V #440-6FH.

Free Samples Sent Upon Request

Lay out circuitry with Prepunched
Terminal Mounting Card in

READY MADE to fit various

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

Attach Miniature Terminals,
Card-mounting Tube Sockets
and Mounting Brackets, which
fit any of the prepunched holes.

3rd

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

MPLETE DETAILS

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

462.2

SINGLE CHECK POINT

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

. Color coding Generous
Avoid conventional : . & bell-mouthing
rats nest wiring . el

" Accessible
Floating uncongested
clip action* solder terminals

EASY INSERTION AND REMOVAL

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

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

Ready-made Alden Back Connectors meet all conceivable needs, fos
slide-in chassis replaceable iii 30 seconds with spare.

ww ALDEN PRODUCTS COMPANY




| READY-‘MADE for.your Electronic Equipment

All designed — all tooled — production immediately available
— ho procurement problems. Apply ALDEN Standards wholly or in part.

\ ALDEN — ALDEN

Y PLUG-IN PACKAGEg PLUG-IN PACKAGES —
: i} Using standard Alden Plug-in Pack- HOUSE PLUG-IN UNITS IN
| aging Components you can mount a ALDEN BASIC UNI-RACKS

i tremendous variety of circuits on
chassis or in racks.

4t After mounting your circuits
on Terminal Cards, usc Alden
Standard Plug-in Bascs, Housings,

Bails for packaging. o ‘ F °
Alden ‘20’ Rack -
Min, 7 & 9-pin % Mounting Socket coopp
BASES availe with extended ears > 4 P 177
able, also 11e that mount side by
pin & 20-pin side and in multiple
BAILS & rows on U-Channels FOUR SIZES
HOUSINGS or that accommodate
LIDS to match, 50 Alden ‘207 17| "4 ° [S3 OF CHAssis
Plug-in Units illus- S | o m o |~ MOUNT
~ trated, in 10% x elel ¢ ¢ 18 IN ANY
197 rack mounting ¢« o ° o o o
\’ | | pdllcy S e "o |FE comeinamion
o -“”’&munm
UNI-RACKS

SLIDE-IN BACK CONNECTORS

See description
on opposite page.

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

4t Fit Prepunched Cards

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

ALDEN UNIT CABLE

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

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

@ 2%
SERV-A-UNIT LOCK

pulls in or ejects chassis.

SEND FOR FREE

W ALDEN
BASIC CHASSIS

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

"TALDEN HANDBOOK"”

Your design and production men have always wanted Your customers and sales force will welcome these
these advantages: advantages:
The big objection to electronic equipment—{rom the user’s point of view—is
1. Experimental circuitry can be set up with production components, cutting that if it goes out of order he feels helpless. But you have a perfect answer when
down debugging time, your equipment is made to Alden Standards of Plug-in Unit Construction because
they assure DEPENDABLE OPERATION, as follows—
2. Allows technicians, rather than engineer, to debug, by taking out unit. 30-SECOND REPLACEMENT OF INOPERATIVE UNITS by plugging in availe
able coded spares.
3. Given the circuitry, nothing further to design—make up from standard Alden TROUBLE INSTANTLY INDICATED AND LOCATED by monitoring elements’
components, assigned to each functional unit.

TECHNICAL PERSONNEL NOT REQUIRED to maintain in operation, due to

4. Optimum circuit layout using standard terminal card. obvious color coding and fool-proof non-interchangeability of mating components,
$. Absolute minimum requirements of labor materials, space, TOOLESS MAINTENANCE made possible by patented Alden fasteners and plug-
’ in locking and ejecting devices.

€. The various sub-assemblies can be built concurrently on separate assembly lines, AIRMAIL SERVICE—

Compact functional units practical to send airmail to factory for needed overhaul,
7. No tooling costs—no delays—no procurement headaches. UNI-RACK FIELD HANDLING UNIT—groups functional units into stacking

ca.binets not exceeding one- or two-man handling capacity—go easily through
8. Fewer prints—smaller parts inventory. windows, doors.

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

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

REQUEST YOUR COPY TODAY — SENT FREE!

127 North Main Street ¢ Brockton 64 ¢ Massachusetts



FREE BOOK
on specialty

transformers |

This fully illustrated book on Westinghouse Specialty Trans-
formers contains full details on design, construction and

operation of each type in entire line. §
Find the answer to your problems in these types! i
“Off-The-Shelf” Standard Models . . . includes electrical and ,§

electronic designs for both commercial and military applications.

S

“Built-To-Order” Special Designs . . . reviews wide range of
custom-built types. Shows how Westinghouse adapts basic
transformer components to meet your exact specifications
economically. £

SEND FOR YOUR COPY TODAY! Write on your letter- -
head for Booklet B-5806, or use coupon below. Westinghouse

Electric Corporation, P. O. Box 868, Pittsburgh 30, Penna.
J-70689.A

AT

vou caN 86 SURE...i¢ 175

%stinghouse

Tty

thie

O A GB LT

Westinghouse Electric Corporation
Application Data and Training Dept.
P. O. Box 868

Pittsburgh 30, Pennsylvania

Gentlemen:

|

|

|

|

Please send me Booklet B-5806, l
Westinghouse Specialty Transformers |
|

l

|

|

l

'

NAME ) B TITLE
FIRM = . B i
STREET o B

CITY_ ZONE. STATE
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Bradley Rectifiers are doing
many different types of johs

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

(] MAGNETIC AMPLIFIERS [] VOLTAGE REGULATORS ch
-

N

[C] MODULATORS [] o. c. vALvEs !

g
—_—— — —_— —— ___} [[] CURRENT LIMITERS [[] BlAS suppLIES | _‘J
[C] INSTRUMENT PROTECTION [] BATTERY CHARGERS - j
[] TEMPERATURE COMPENSATORS [] ARC SUPPRESSORS ¥
3
- -

*-

CHECK THIS LIST to see if you might be overlooking a simplified
way to solve a circuit problem or better circuit operation. New
developments have widened rectifier application. Bradley engineers

o can help you realize these new possibilities for your product.

In either conventional or special applications, Bradley rectifiers

offer maximum stability and long life under usual or unusual

. —
temperature conditions. Laboratory conditions of manufacture,
COPPER OXIDE

MODULATOR

Bradley copper oxide . . .
modu|q,y°, ,if this very Write or call us for further information.
low voltage threshhold
application features low
noise level, good tem- :
perature characteristics,
and long-term stability.

engineer inspection, and our exclusive vacuum process assure top

quality, prompt delivery and lowest unit cost.

No moving parts to get * SELENIUM AND COPPER OXIDE RECTIFIERS By A cyyym PROCESSED for PERFORMANCE AS RATED
out of order as in
m:chanicul n?odulator; SELF-GENERATING PHOTDELECTRIC CELLS

much longer life than
vacuum tube.

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

1 I 3~

l

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

ELECTRONICS — May, 1953 Want more information? Use post card on last page. 77



78

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...anc if anyor.e can get you
there, he will.

Yes, it takes years tc build confidence like
this, in any line. And the whole o-ganization of
Bristol Erass ... young yet experienced ... is
keyed to zeep the confidence that any promised
shipmen! of Bristol Brass sheet, rod, or wire
will get there at the rromisad time, if it’s

humanly and mechanically possible to do so. In
fact, that’s what “Bristol-Fashion” means . .. a
tarm still in use that came to be first appliec to
the old clipper ships cut of Bristol, England . ..
always saipskape, ccrrectly manifest2d, end
right ca iime

The BrisToL BRASS CORPORATION, mzkers of
Brass sir.c2 1850 in 3Bristol, Conn. Oices or
warehouses in Boston, Chicago, Cleveland DLay-
ton, Detroit, Las Ange_es, Milwaukee, New York,
Philadelrhia, Pittsburgh, Providence, Rechester.

I i s Bracs ol e Besh™

Want more information? Use poit card om lest page.
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CHESTER means dependability plus in wires
.and cables for zvery electronic and electrical
application. The compounds used in all
CHESTER Wire and Cable constructions are
made in the CHESTER plant. Thus, complete
control.over selection of raw materials and man-
ufacturing techniques, provides full control of
quality ... your assurance of uniformity in every
foq"of conductor bearing the CHESTER labell

ELECTRONICS — Moy, 1953

ASK
ature. Complete data on wires and cables
for electrical and electronic wiring.
Request yours, today!

GI'IES'I'ER CABLE CORP

C.H  E 7 SEeTUESR

Want more information? Use post card on last page.

i e
S S L I B Y

14
B oo g e, [

JAN-C-76 WIRES™ sk W™ {
105°C, 90°C, 80°C, .rrrcves, 120°C
SHIELDED WIRES & CABLES
FLEXIBLE CORD

TV LEAD-IN WIRES
INSTRUMENT WIRES
COMMUNICATION WIRE
COAXIAL CABLE
LACQUERED
SPECIAL WIRES

4 ”
M FOR the New Chester Liter-

& CABLES YO
SPECIFICATION

PR e 7 g TR AR . e

AND NYLON
COVERED

WIRES

& CABLES TO
SPECIFICAT{ONS y.

REGISTERED
U.S. PAT, OFF.

*+ NE W
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I¥’s VERSATILITY that sells
SANBORN in the field of
Industrial Recording

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

different instruments (A)

for quick and convenient
standard rack mounting
in the system at A,
w a choice of up to four
of any of the three

| TRIPLEXER —when coupled to 2 DC ampli-
fier permits the recording of three events
in one channel.

different type amplifiers (B)
or any combination
of these amplifiers

THRESHOLD MONITOR provides means

with the
for the contrcl of voitage levels or rate of
s o change.
f
FOUR-CHANNEL '

OSCILLOGRAPH
RECORDING
SYSTEM

(MODEL 67)

SERVO MONITOR AMPLIFIER—a phase
) discriminating AC amplifizr used in servo
As shown in the diagram, removing or interchanging any of the am- design and testing.

plifiers or other instruments is simply a matter of sliding the umit in
or out of the mounting rack where contact is made automatically by
plugin connectors. Screws at the four corners of the panel hold the

instrument in place.
S {
Other features of this system which add to Sanborn VERSATILITY ‘ ANBOR_N
are the choice of eight paper speeds — 50, 25, 10, 5, 2.5, 1.0, 0.5 and 0.25 1-, AND 2-CHANNEL
mm/sec, and the use of either 4-, 2-, or l-chanmnel recording paper. RECORDING
And, of course there are these popular Sanborn advantages: a high -
SYSTEMS

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

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

Sanborn reecording

our engineers will be glad to suggest Y
) . . - - . 4 advantages which in-
ways in which modifications of it may

clude interchangeability
C' MPN"Y of amplifiers and (with
. Model 60) preamplificrs.

A complete catalog of Sanborn Indus-
CAMBRIDGE 39, MASS.

trial Recording Equipment will be sent
gladly on your request.

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

right both incorporate

suil your requirements.
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Truarc self-locking rings replace threaded plugas‘."

g

Save 6¢ per unit, speed assembly by 140%.

Screw-Fastened Plug
Method

friction-drag must be uni-
forminthe plunger assembly
of this fire-extinguisher
nozzle., But the felt seals
vary greatly in condition —
bringing large variations in
drag, compensated for only
by careful, slow assembly,
This design died on the
drawing board.

£
‘ %
&fﬁlgopvnyib%

9,
SO,

Ale.w*vlﬁ- .0‘,3" OSSP ORIEFELISTEI

Ansul Chemical Company’s new
watertight precision nozzle for their
dry chemical fire extinguisher replaces
conventional stainless steel plug with
two Waldes Truarc Self-Locking Re-
taining Rings and washer, Rings hold
entire nozzle packing securely in
place — keep friction drag of plunger
uniform. Adjustable in final assembly,
Truarc rings speed production from 25
to 60 units per hour. They save 6¢ per
unit in overall costs, 15" in length,
Redesign with Waldes Truarc Rings
and ydu, too, will save on assembly,

time, improve product performance,
facilitate easier servicing of whatever
you make.

Wherever you use machined shoul-
ders, bolts, snap rings, cotter pins,
there’s a Waldes Truarc Retaining Ring
designed to do a better job of holding
parts together. They're precision-engi-
neered...quick and easy to assemble
and disassemble. They give a never-
failing grip. Find out what Truarc Rings
can do for you. Send your blueprints
to Waldes Truarc engineers for indi-
vidual attention, without obligation.

PN ——

I:h. ’

L Waldes Truarc Method

’. 2 Waldes Truarcrings (series

7 5005) easily positioned
against washer that abuts on
seal, keep drag on plunger
uniform, Drag can be care-
fully controlled by varying
position of rings, Proper
pressure secured in speedy
assembly. Rings need no
grooves.

X

- T

“‘”@.{{oﬁmlllyymﬂ%

FENNNNNFNNNENNEN N R R NNNNNRNNNHN )

WALDES TRUARC RINGS MADE
THESE SAVINGS POSSIBLE—

Discarded Design | Truarc Design

Parts:  Cost Per Unit Parts:  Cost Per Unit
threaded 2 1ings . $0.0146
stainless

steel plug $0.0675“
Direct Lobor $0.0350 ! 1 washer..... $0.0280
$0.1025| $0.0426

Total savings per vnit
with Truare Rings $.0599

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

"
SEND FOR NEw CATALOG .' :‘»...4.,,"_' Waldes Kohinoor, Inc., 47-16 Austel Place, LL1. C. 1, N, Y, :
Pheet b,
wntnns “SSSSSE Please send me the new Waldes Truarc Retaining Ring |
‘ catalog. |
\ m | {Please print) |
I |
Name.......
) == | ’ I
— 0 - R |
— = I I
Sty ~p———1

J 1EG. U S. PAT. OFF | Company. T S o S 1 o T ol s o gl i~ l
RETAINING RINGS ' '
| Business Address.. |
WALDES ROHINOOR, INC,, LONG ISLAND CITY 1, NEW YORK | |

WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING City. S £ 1, T-SS State.....oimicisim P,
U. 5. PATENTS: 2,382.947; 2,282.948: 2.416.852: 2,420,927 2.42¢.341: 2.439.785; 2.441.8456; 2.,435.165; I H
2.483.300: 2.483.363: 2.487.802: 2,487,803 2.491.306; 2,502.081 AND OTHER PATENTS PENDING. U — i S Sl T S — S ey SN — e --—-‘
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Bendix Aviation
Corporation

concentrates development, sales and

production of special-purpose electron

tubes, inverters and AC generators

with its dynamotors and small motors
at its

INVERTERS '7 _ : Red Bu n k
Division

i
- »y
> , F o --”'
5 e ) ",f"

5 o . o
» pe » 5 - ;"’a

x & o 4 ) P

= \ 5 L L4
¥ . i
DR 2

To provide its customers with an unequalled
source for special-purpose electron tubes,
inverters and AC generators, Bendix Aviation
Corporation has placed its entire development,
sales and manufacture of these products with
its Red Bank Division at Eatontown, N. ]. Here
in a modern new plant of over 118,000 square
feet have been concentrated the most highly
skilled personnel and the latest available
machinery to produce the highest quality
electron tubes, inverters and AC generators
possible. At the same time, a full-scale program
is being carried on continuously at Red Bank
to develop these products for even greater
cfficiency and versatility. In addition to its new
products . . . taken over from the Eclipse-
Pioneer Division, Teterboro, N. J. . . . the
Bendix Red Bank Division will continue pro-
ducing its established line of dynamotors and
small DC motors. If you require precision
DYNAMOTORS items of these types, it will pay you to take
advantage of the unique experience and
facilities offered to you by Bendix Red Bank.

SPECIAL-PURPOSE
ELECTRON TUBES
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The TRUTH about ‘dag’
CRT Exterior Wall Coating

Many speak about dagging CRT's when they refer to the application
of opaque wall coatings. The word dag is loosely and incorrectly used in this
sense; actually ‘dag’ is a registered trademark of the Acheson Colloids Company,
the world's largest producer of colloidal graphite dispersions for the electronic and
metalworking industries.

‘dag’ Exterior Wall Coating is a unique material. It is a dispersion of extremely
fine graphite in lacquer, easily applied by spraying. It dries for handling in 2 to
minutes. After 24 hours at room temperature, or ¥2 hour of 100°C. infra-red heat
it results in a smooth, pitch-black coating which adheres tenaciously. Scratching
is almost an impossibility. Water won't loosen the coating either

Acheson Colloids can also supply appropriate ‘dag’ dispersions for coating
interiors of tubes.

More detailed information available in our Bulletin No. 433-5E.

Dispersions of molybdenum disulfide are available in various carriers. We
are also equipped to do custom dispersing of solids in a variety of vehicles.

.. also ACHESON COLLOIDS LIMITED, LONDGN, ENGLAND
Units of Acheson Industries, Inc.

dag Acheson Colloids Company, port turon, mich.

DISPERSIONS &)
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Special Electrical Components

. switches, connectors, tube caps, shock
mounts, miscellaneous stampings and moldings
.. designed and manufactured by Ucinite for
manufacturers of electronic equipment of all
kinds . . . for use in defense and civilian in-
stallations.
With an experienced staff of design engineers

ELECTRICAL ASSEMBLIES he ;

.. . plus complete facilities for volume produc-
tion of metal parts and the assembly of metal
to plastic and ceramic parts, we are capable of
supplying practically any need for special elec-
trical components in this general classification.
Call vour nearest Ucinite or United-Carr rep-
resentative for full information, or write direct.

Specialists in

ELECTRICAL ASSEMBLIES,

UCINITE CO.

ewtonville 60, Mass.
qn==-o£ Unit'éd_-Cai‘r Fastener Corp.

RADIO AND AUTOMOTIVE

Want more information? Use post card on last page.
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HUGHES
SETS NEW STANDARDS OF
DIODE CONDUCTANCE

Suston-sealed
m glass .

for electrical
stalnlity

HUGHES NOW OFFERS for commer-
cial application eight new RTMA
germanium diode types equivalent
in every respect to Hughes regular
subminiature types—and in addi-
tion carrying forward current
minima of 10 ma. and 20 ma. at
1 volt!

THESE HIGH-CONDUCTANCE HugliEs
Diopks, a product of Hughes Re-
search and Development Labora- {
tories, provide better combinations

of high peak inverse voltage. high 3
back resistance and low forward

resistance than have ever before

been available in production quan- %
tities. Volume orders for these new
types can be filled from siock.

HUGHES GERMANIUM DIODES
have proved consistently able to
meet exacting requirements in air-
borne electronic equipment for
navigation, fire control, and guided
missiles. Besides having the advan-
tages of germanium diodes over
vacuum tubes, HUGHES DIODES

. alonc are
G
- each HUMIDITY-CYCLED
HUGHES GERMANIUM DIODE ELECTRICAL SPECIFICATIONS AT 25° C. each TEMPERATURE-CYCLED
Test [Maximum|Minimum Maximum each JAN SHOCK—TESTED
RTMA Peak {nverse | Forward Inverse . :
Description Type Inverse | Working | Current Current HucGHES DIoDESs are also supplled
Voltage*| Voltage |@ +1 v (ma) to special customer specifications,
(voits) | (volts) | (ma) including high temperature elec-
High | _ IN558 | 190 | 150 | 5.0 | 0500@—180v _ trical requirements
Peak IN6BA 130 [ 100 | 360 | o0é5@—t00v T~ '
wigh | IN67A | 100 [ 80 ["4.0 [0005@-5v _0050@ 50+ |  Address
Back 1N99 100 80 10.0 0.005@ —5v; 0.050 @ —50 v . .
Resistance [~ = 73755 [ 100 | T80 | 200 | G005 @ “5v 0050 @ —soy | nguiries to
High __lN_SE__’__IEO_ | _80 [ 35 [0008@—5v; 0100@ —50v Dept. E
Back IN 100 80 10.0 0.008 @ —5v;, 0.100@ —50v
Resistance "7 T3 ™ 7177150 |~ 80 | 200 | 0.008@ —5v, 0.100 @ —50 v
Hien : _ —g'.—i%g—%—_—:%% ————————— SEMICONDUCTOR
Resistance [~ 17174 | ~75 | 60 | 200 | 0100 @ =s0v_ ~ T "7~ SALES DERARTMENT
_INSO 75 60 5.0 0.800 @ —50 v
Purpose |1z [T 775 17760 | To0_ |To800@=soy """~ H U G H ES
1NGE 75 60 20.0 0.800 @ —50 v
an L _IN2eT TS e |50 [ 00508 ~10v;_ 0850 @ 50y
Types | iN127f [ 125 [ 100 | 30 | 0.025@—10v: 0.300 @ —50v
1Ni28F | 50 %0 39 ] 76010@ =10 i Aireraft Company
*That voltage at which dynamic resistance is zero under specified conditions. Each Hughes Diode is ; Culver C/I'ty;
subjected to a voltage rising linearly at 90 volts per second. C l f -
**Formerly 1N69A.. tFormerly 1N70A. 1Former|y 1N81A, N d alrjornmia
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EVENLY .

SMALL TOROIDAL COILS
AT HIGH SPEEDS

WITH MINIMUM WIRE BREAKAGE °

The MICAFIL Model RW-0 Toroidal Coil %
Winder automatically winds toroidal coils
continuously around 360° and sector coils
from 30° to 270°. To produce smooth, even
layers of wire, the winder is adjusted easily
to wind any wire size between 26 and 44
AWG and to obtain the proper pitch. Wind- Jis
ing direction can be changed and feeds can
be adjusted while machine is in operation. /& . i e

CAPACITY

Coil Sizes

Minimum finishedID. .. ... .. /%4

Maximum finishedO.D. .. ... .. 27

Minimum finishedO.D. . ... ... 1"
Wire Sizes . . ... ..... 26 to 44 AWG
Winding Speed—

according to wire size, . up to 1000 rpm
Shuttle Capacity—

according to wire size . . . 60 to 800 feet

MICAFIL Toroidal Coil Winders are made
in three larger sizes for winding coils up to
8” O.D. and with 10 AWG Wire.

COSA 405 Lexington Ave.,New York 17 .

Qo

oo

/16" 0..x 3/8" ID.

Wire —44 AWG Bt
Winding Speed —800 rpm : g !
& “ 5 % / v =

1-1/8" O.D. % 3/4” L.D.
Wire—44 AWG = :
Winding Speed —800 rpm

e SN s ~ 1.1/8” 0.D. x 3/4” 1.D.
g L = ~  Wire—38 AWG
: Winding Speed —1000 rpm

i
O%D_'“l -578" x7/8"L D - “Q“ﬁ’/
Wire—38 AWG B luslely
5 Wm‘-‘lmg Speed— 1000 pm “,&: Y
- A &/ V

o
I NiE

SPIRALING DEVICE — Dev.ce winds spirals for shuttle
loads—in advance . .. Newly developed to permit con-
tinuous operation of Coil Winder ... Winds to pre-
determined lengths.

SHUTTLES — Made in four different ring diameters to
accommodate range of spiraled wire sizes ... Larger
wire capacities ... More than one coil can be wound with
single loading ... Changed within 30 seconds. .. Loaded
in less than a minute.

ACCURATE TURNS COUNTER —Preset for required num-
ber of turns ... Automatically stops winder when turn
count is reached.

Let Cosa Engineers study and recommend the
winder for your needs. Or, write for Literature.

so rce' for ulF Precision Machine Tools—-

rom Smull Bench 1aihes to Large Boring Mlllsj

IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highway, Detroit 35, Mich,

86 Want more information? Use post card on last page.
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-J1)'(AXIVANE FANS

are availab!

e fo meet any

ELECTRONIC COOLING NEED

Joy AXIVANE Electronic Cooling Fans are
expressly designed to meet the needs of this
exacting field of service. They are built in a
complete range to suit any requirements, such
as: spot cooling of ventilated units where local
high-temperature conditions arise; heat re-
moval from pressurized or hermetically-sealed
units; or heat removal where space is so re-
stricted that natural ventilation through the
unit or over its surfaceis insufficient. Important
operating advantages of these fans are their
strength, high resistance to shock and vibra-
tion,-and efficiency in low or high-pressure
service. Aluminum and magnesium construc-
tion keeps weight at a minimum.

Available in sizes from 2" I.D. up, these Joy
Fans are built to meet all present Air Force

and Naval electronic specifications. They can
be furnished with totally enclosed or explo-
sion-proof motors, if desired.

In general, keep these facts in mind: that
the light, compact design, low power con-
sumption and high overall efficiency of Joy
AXIVANE Fans provide more satisfactory
cooling for electronic equipment in either
air-borne or surface units. ® If you have a
problem in heat dissipation from electronic
units, let us place at your disposal JOY’s
experience as the world’s largest manufacturer
of vaneaxial-type fans.

Over 100 Years of Engineering Leadership

JOY MANUFACTURING COMPANY /-

GENERAL OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH 22, PA.
IN' CANADA: JOY MANUFACTURING COMPANY (CANADA) LIMITED, GALT, ONTARIO

-

Want more information? Use post card on last page. 87
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STACKS ARE AVAILABLE IN TEXTOLITE* TUBES OR HERMETICALLY SEALED CASINGS

G.E. Announces A New Line of
Miniature Selenium Rectifiers

General Electric’s new miniature
selenium rectifiers are produced by
the same carelully controlled process,
and offer the same outstanding
characteristics as larger G-E selenium
rectifiers.

APPLICATIONS. In clectronic appli-
cations, G-E miniature selenium rec-
tifiers may be used in blocking, elec-
tronic compulter, magnetic amplifier,
communication, and signal circuils.
They also can be used to operate
small relays, solenoids, and pre-
cipitators.

ADVANTAGES. G.E miniature sele-
nium stacks have long life, good regu-
lation, and high reverse resistance.
They will function over an ambienl
temperature range {rom minus 55 C
through 100 C. and their totally
enclosed consiruction provides ex-
cellent environmental protection.

-

88

Their small size and low heat rise
permil compact mouniing close to
other components.

RATINGS. At an ambient temper-
ature of 35 C, ratings for single stacks
range {rom 0.5 ma d-c at 26 volts
RMS, to 25 ma d-c at 5200 volis
RMS. Higher ratings may be obtained
by combining stacks. Two types of
totally enclosed casings are used:
Textolite* tubes for ordinary operat-
ing conditions, or hermetically scaled,
metal-clad casings to meel govern-
ment specifications for severe en-
vironmental conditions. Stacks can
he furmished for either lead or
bracket mounting.

FOR MORE INFORMATION consult
vour nearest G-E Apparatus Sales
Office, or write Section 461-28, Gen-
eral Electric Co., Schenectady 5, N.Y.

*Rogistered Trade-mark of General Electric Co.

%@a car /zx/ /(wz m//// °Pe0C 272
GENERAL

ELECTRIC
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METALLIC RECTIFIER
FACTS FOR ENGINEERS

High Temperature Operation
by C. E. Hamann

The rapidly expanding use of
melallic rectifiers in the last few
vears has brought about a con-
certed effort within the industry
to improve their quality aod elec-
trical characteristics through tech-
nological developments.

Oune of the oulstaruling accom-
plishments has been the great im-
provement in temperalure char-
acleristic of selenium rectifiers.
Nol only is it possible for selenium
cells to be operated at higher tem-
peralures, but in addition their
range ol operating temperatures
has been increased. Selenium cells
manufactured ouly a {ew vears ago
utilized a low melting-point metal
alloy as a counter-electrode ma-
terial. Recently, methods have
becn developed for applving alloys
having melting poinls from 50 to
100 per cent higher than previous
tvpes. Thus higher operating lem-
peratures are possible.

LEAKAGE CURRENT VS TEMPERATURE

A-1943 LOW TEMPERATURE CELL
B-1953 HIGH TEMPERATURE CELL

RELATIVE LEAKAGE CURRENT

I \L_/
400°  50° 0 +50°  +100°
DEGREES C

Coucurrently, there has heen
considerable improvement in
blocking characteristics.  Thus,
quality selenium reclifiers now
give greater slability at both high
and low exiremes ol lemperalure.
These facts are highly important in
meeling essential requirements for
military applications and com-
mevcial uses.

Only continuing research and
development programs make pos-
sible the Improvements in the
quality of melallic rectitiers neces-
sary to meel the increasingly
severe requirements of their ap-
plications.

General Electric Company

May, 1953 — ELECTRONICS
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NILVAR

HERE ’

NILVAR
+——DIAPHRAGM

LIQUID
CHARGE

HIGH
ACCURACY
HERE

PENN Type 75 Gas oven
control (sectioned)

Nilvar Alloy Makes New PENN Gas Oven
Controls Self Compensating

By providing a self-compensating flexible diaphragm
assembly for its liquid expansion controls, PENN
Controls, Inc. compensates for ambient heat
and eliminates control time-lag. Result: controls
accurately maintain the temperature dialed.

The PENN Self-compensated Diaphragm assembly
utilizes a brass retaining cup and a flexible Nilvar
diaphragm to form a hollow chamber. This connects
to the temperature bulb through a capillary tube, the
entire unit being filled with a liquid charge.

Because brass expands much more than Nilvar,
ambient heat simultaneously increases the volume of
the chamber, when it increases the volume of the lig-

uid charge. This self compensation reduces the effect
of ambient heat on the diaphragm to zero and permits
the diaphragm to respond o#/y to bulb temperatures.

PENN specifies Nilvar for this application because
it has a very low temperature coefficient of expansion
—as low as .000001/C°— lowest of any alloy, and
comparable to that of quartz. And its consistent uni-
formity helps maintain the high accuracy which
PENN production standards require.

The remarkable dimensional stability of Nilvar may
answer your engineering problems too. Why not
talk it over with us. We'll be glad to make recom-
mendations geared to your specific needs.

*T. M. Reg. U. 8. Pat. OfF,

Nilvar is produced only by

Drzver-Harris Compcmy

HARRISON, NEW JERSEY
BRANCHES: Chicago,

Detroit, Cleveland, los Angeles, San Francisco

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

Want more information? Use post card on last page.
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VOLTAGE
REGULATED
POWER SUPPLY

MODEL 700

The Kepco Model 700 features one regulated
voltage supply with excellent regulation, low
ripple content and low output impedance.

SPECIFICATIONS

OUTPUT VOLTAGE DC: 0-350 volts continuously variable.

OUTPUT CURRENT DC: 0-750 milliamperes continuous
duty.

REGULATION: In the range 30-350 volts the output volt-
age variation is less than 2% for both line fluctua-
tions from 105-125 volts and load variation from

minimum to maximum current,
RIPPLE VOLTAGE: Less than 10 millivolts.

FUSE PROTECTION: Input and output fuses on front panel.
Time delay relay is included to protect rectifier tubes.

POWER REQUIREMENTS: 105-125 volts, 50-60 cycles.

OUTPUT TERMINATIONS: DC terminals are clearly
marked on the front panel. Either positive or negative
terminal of the supply may be grounded. DC termi-
nals are isolated from the chassis. A binding post
mounted on the front of the panel is available for

connecting to the chassis. All terminals are also
brought out at the back of the chassis.

METERS:
Ammeter: 0-1 ampere, 4" rectangular.
Voltmeter: 0-500 volts, 4 rectangular.

PHYSICAL SPECIFICATIONS: Cabinet height 22%",
width 21%”, depth 15%". Rack panel height 217,
width 19, color gray, panel engraved.

CONTROLS: Power on-off switch, H.V. on-off switch, H.V.

control.

0.075 Amp.
0-1.50 Amp-
0-2.25 Amp-
0-3.00 Amp.

FOR NEW POWER SUPPLY CATALOG — WRITE DEPT. #1

e
-

oo

KEPCO LABORATORIES, Inc.

‘Zﬁﬁ;; 131-38 SANFORD AVENUE FLUSHING 55, NEW YORK

30 Want more information? Use post card on last page. May, 1953 — ELECTRONICS



& an Irvington
PLASTIC INSULATING TAPE

with the heat- and oil-resistance of
Temflex 105 Tubing

"} ‘ - - . o
Y dnf g gty

Here is a new addition to the Irvington family of insulating tapes —
Temflex 105 Plastic Tape, based on the same formula that has made
Temflex 105 Tubing the leader where service calls for continuous

operation in air at 105° C. — or in oil at 90° C.

Temflex 105 Tape is strong and flexible — possesses exceptional Logk to

elongation. It can be easily hand wound over bus bars, coils, cables IRVINGTON
. . . for Insulation Leadership
——even over very irregular surfaces — or can be used in taping heads. -
. . NSULATIN
Te.mﬂex l(?S Tape frec!uently.oﬂ'ers substantial savings as com;?ared VARNTSHER“CAMBEIC
with varnished cambric. Easily baked to a homogeneous mass, it also VARNISHED PAPER
offers cost economies over pressure-sensitive tapes. VARNISHED FIBERGLAS

INSULATING TUBING

Made in thicknesses of .007”, .010” and .012”; widths from 14" to 34", CLASS “H™ INSULATION

Dielectric strength as high as 1200 vpm even at 100° C. Tensile
strengths up to 3100 psi — elongation 165% to 240%.

You probably know Temflex 105 Tubing — you’ll certainly want to learn
about Temflex 105 Tape. Mail the coupon for technical data sheet.

Send this convenient coupon now Irvington Varnish & Insulator Company EL 5/53

‘11 Argyle Terrace, Irvington 11, New Jersey

L4
' Gentlemen:
Please send me technical data sheet oo rour new
Temflex 105 Tape.

Name. ..o Titlen
VARNISH & INSULATOR COMPANY Company.................ooi EE R e caemenes -
11 Argyle Terrace, Irvington 11, New Jersey SECET.... e .
Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Ontario, Canada City ..o Zone Siate

ELECTRONICS — May, 1953 Went morg information? Use post card on lgst page.
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For Less
Out-Gassing Here

Y

iy
[ N

VACUUM-CAST
METALS

Vacuum-melting removes gases and inclusions from

metals. Tube elements made with vacuum-cast metals have

a minimum of dissolved and trapped gases to spoil tube
pressures.

Right now vacuum-cast metals are being evaluated to

reduce pump-down time and to provide longer life for

tubes like the thyratron pictured above.

Such improved properties are typical of vacuum-melted

VACUUM-MELTED METALS :
AVAILABLE AT yMC: 8

FER ROVACH® 1020 (Iron)

metals. Their better physical, chemical and electrical charac-
teristics indicate that they can solve problems formerly con-
sidered difficult or impossible.

FFRROVAC@E (Ison)
~ - . o E (Copper)
Commercial quantities of ferrous and non-ferrous metals CUPROVA;.Wk (l)
X \C® P (Nicke
and alloys are now being vacuum-cast at pressures as low NIVA A
o ) SEALVACE

as one millionth part of atmospheric by Vacuum Metals Ocher mezals or alloys
Corporation. Available in either biller or fabricated forms. stomer

vacuum-cait t04 cu
specifications.

Write for more information.

HIGH PURITY METALS VACUUM METALS CORPORATION
HIGH VAstUeléTALCiiI::Nvi Subsidiary of National Research Corporation
GF (Gas Free) METALS

70 MEMORIAL DRIVE, CAMBRIDGE 42, MASSACHUSETTS
ELECTRONICS — May, 1953
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Vacuum Fusion Gas Analyzer

with complete installation and instruction

MBS st

Yacuum Fusion Gas Analysis Apparatus, including
instaliation services™ . . . . . $4700.00
{(*H. F. Converter axira)

A packaged unit to determine the content of
oxygen, nitrcgen and hydrogen in metals

A wide variety o7 metals arc alloys, induding titaniim, can te analyzed to
determine the amount cf oxyger, nitzoger znc hydmgen contained either as
combined or dissolved gas, in tle range f-on one fer cent to rpproximately ANALYTICAL SERVICE
104 per cent by weizht

¢ . S . Write for i a-
Total gas contens of titanium are repo-ted within app-cximately the same rite for informa

range for oxygen and hydrogen a: for >ther meals. tion ahout NRC Gas
The zpparatus incorp drates the besi featares and techr:ques re>orted in the Analysis Service if
literature or known to our laborasory and his been enp.oy=d for some time in your -equirements
connection with our owr. metalla-gical -esearch activitie:. do nct justify the
Operating procecure is relative y simole ar.d -an be readily mastered. Instal- purchase of an in-

lation, final testing and imstructior. of your operagor is perfcrmed br one of our

. strument.
trained analysts.
Write for details of Type 09-1240 Vacuam Fusion Cas Analysis Apparatus.
INDUSTRIAL RESEARCH + PROZESS DEVELOPMINT MITALLURGY - DEMYDRATIOM + DISTILLATIDN
HIGH VACJUM ENGINEER NG AND ECUIPME? T COATING + APPLIED PHYSICS

National Research Corporation

EQUIPMENT D VISICN
Seventy Memrial Drive, Cambridge, Massachusetts

94 Want mo.e info-mation: Use post card en last page. May, 1953 — ELECTRONICS



ROTARY HIGH VACUUM PUMP USERS:

End Your
Water Vapor Troubles

New—NRC High Vacuum
Rotary Gas Ballast Pumps

b
-
“’ .y

Maintains fast pump down time

Eliminates oil reclaiming units

Provides greater capacity under 1 mm Hg

® Requires up to 80 % less oil charge
e B " ® Capacities from 1% cfm to 400 cfm
'NRC Rotary Gas Ballast Pump — = ® Pressures down to 10-* mm Hg

Model NRC 100M — a 2-stage pump unis

This is important news for every user of  mm Hg; a full line of vane, piston-type and

rotary vacuum pumps. Ac last, an “anti- 2-stage pumps.

water-vapor” pump that does not blank off Send in the coupon today for your copy of
at increasing pressures because it is trying 10 the new bulletin that gives a full explanation
pump condensable vapors. of the Gas Ballast principle and complete en-

Water vapor is no problem to the new  ginéering data on the construction and opera-
National Research Rotary Gas Ballast Pump.  tion of the NRC Rotary Gas Ballast Pumps.
It operates on a principle that prevents the

water vapor from condensing and contami- 1
i i ] . .

e the pump °‘.ll' be i _ 1 National Research Corporation @

€ pump 1s available in capacities from H v 2] Drive. Cambridee, Mass. 8

1% ofm to 400 cfm; pressures down to 104 ' EQUIPMENT DIVISION, 70 Memoria rive, Cambridge, Mass :

Send me more facts about the D Have your 1

NRC Rotary Gas Ballast Pump Salesman call :

Name H

Title -

H Company .

: Address :

l --------------------------------------.

ELECTRONICS — May, 1953 ‘Want more information? Use post card on last page. 95
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C-Cores to me2t amy r2quirerient
Foryour single phaszasplicaiions,
Arnold “C”-Ccres a-e available in
any shape and ‘juactity, and 11 any
size from fracw=ons of an ource to
hundreds of pounls . . . wound
from Silectror st-ip in a wide
range of ultre-thin and heavier
gauges. (Sizes up o 10 IEks. in
12-mil strip; to any weight in
thinner gauges )

made from SILECTRON strip
(grain-oriented silicon steel)

The use of “E” cores, wourd from grain-oriented silicon steel, results in
weight and size reduction as well as higher efficiency and possible cost
savings. “E” cores can be supplied in a variety of window sizes and core
areas from 1, 2, £ or 12-mil Silectron strip, for high or low frequency
3-phase applications. ® All Arnold cores are made by precision methods,
and carefully tested under closely controlled conditions to assure highest
quality and reliability. We'!l welcome your inquiries.

WRITE FOR BULLETIN TC-105

wab 4638

THE ARNOLD ENGINEERING (JOMPANY

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
ﬂ\\:ﬂ_-. ~ Generai Office & Plant: Marengo, lllinois

<« T

b 1.~°‘,@

- DISTRICT SALES OFFICES
New York: Empire Stute Bldg.  Los Angeles:. 360 Wilshire Blvd

e

Want more information? Use post card om last page.
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Another Du Mont
“first” that provides
sharper pictures over the
entire screen area, is now incor-
porated in currenit electrostatic-focus
Teletron production.

A better picture — the prime requisite that
sells a TV receiver — is the outstanding gain with
this latest Du Mont refinement. And in addition to

superior picture quality, the economies inherent

in the electrostatic design are retained. Indeed, here is your
answer to the ever-present problem of achieving the
best possible picture at the lowest possible cost.

*Trode Mark

fine dotily ke Lu ot the fines!

Cathode-ray Tube Division, ALLEN B. DU MONT LABORATORIES. INC., CLIFTON, N.J.
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...They Count on this Counter
to tell exactly

veg_one Can Count on

Aerial navigators and bombardiers count on Veeder-Root to help you,
rely on the figures that keep turn- to the utmost limits of ability . .
ing up on this Veeder-Root Counter, and of available capacity. Write:

specially designed for the Armed
Forces. And if you need to know VEEDER’.&?&L }}ﬁ%?ﬁORATED

exactly where you are, with any HARTFORD 2, CONN.
product or mechanism that’s Chicago 6, Iil. « New York 19 « Greenville, S. C.

Montreal 2, Canada « Dundee, Scotland

vital to Defense, then you can o
Offices and agents in principal cities

(s Gierything on Carth
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FERROXCUBE ... fiudt in fonites /

Nickel-free Ferroxcube 3 and 3C cores are
the modern, superior ferrites now perform-
ing with outstanding success in television
and military electronics. Both materials
have higher permeabilities than the nickel-
zinc ferrites that are sometimes supplied
for these applications.

Forthe higher-temperature applications,
Ferroxcube 3C cores are recommended.
Where maximum initial permeability is the
prime requirement, Ferroxcube 3 is gener-
ally indicated.

In any case, you can specify either of
these excellent manganese-zinc ferrites
with full assurance that deliveries will be

APPLICATIONS

made to meet your specified schedules.

For higher-frequency applications,
where minimum eddy-current losses are
more important than maximum permea-
bility, the Ferroxcube 4 series of nickel-
zinc ferrites are recommended. Their uses
include I-F Transformers, R-F Tuning Coils,
Antenna Cores, etc.

The broad experience of Ferroxcube
Corporation Engineers — an accumulated
knowledge of manufacture and applica-
tion over a 16-year period — is the “refer-
ence library” which is available to assist
you. Write for technical data applicable to
your design problems. x * * *

F | |

T HE MODERN CORE MATERIAL

FERROXCUBE CORPORATION OF AMERICA

» A Joint Affiliate of Sprague Electric Co. and Philips Industries, Managed by Sprague *
SAUGERTIES, NEW YORK

Want more information? Use post card on last page, 99
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HARDENABLE STEEL y s
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COFER

Her> s = new General Plate Comodosite Metal — CON-
FLEX oopper clad 01 horderad'e medium carbon s'ee' —
thet car. salve mamy of your e exrical spring probiems.

Comnparab_e to ber=ll:ux cof per in mar v respects, its
primary advantage is lower cosf In addizica, CONSLEX
coppe—csad hardenab'e stzel bis greeter stiffness then
harcenable copper :lors.

Ge el Plate s:ngle o¢ doublz copper-clad hardenable
steel offers high e.ectrical erd thermal conductivity.
Thickness ratios tar be p-ocuced to give aigher eleari-
cal cenductivity thar 1a-denatle ccpper alloys wazn the
same overall thickness ¢f materizls are compared.

COFLEX coppe-<led nerdenas.e steel can be uted
advamtageously for sack 1>plcatioms as “ase clirs, Jar
springs and elect-ical corme-tars. [n othe- applicatic os.
suck =s pen and p2ncil c ips, :he laye: of capper providas
an ewcellent surface for an eleczro-plated finish.

‘Wanti more information? Use past card am last pag2.

For High Conductive Electrical Spring Parts at Low Cost

Gereral Plate products include ... precioas meta.s
clad to base metals, base metals clad to base metals,
silver sclders, cormposite ccntacts, buttons and rivets,
Truflex® thermosiat metals, Alcuplate®, platicum fab-
rication and refning, #720¢ manganese ag=-hardznable
alloy. Write for complete informa-ioa and Caralog
FR700 woday.

You can profit by using

General Plate Composite Metals!

METALS & CONTROLS CORPORATION
GENERAL PLATE DIVISION

35 FOREST STREEY, ATTLEBORO, MASSACHJSETTS

May, 1953 — ELECTRONICS



Bomac Silicon Diodes are manu-
factured to exceptionally high stan-
dards to assure electrical uniformity
and mechanical stability. New de- :
sign considerations and improved
manufacturing techniques have re-
sulted in X and S band crystals of
increased burnout resistance and
higher humidity resistance,

® Top Performance
® Uniformity
® Stability

Bomac produces a complete
line of gas switching tubes, TR,
ATR, Pre-TR and Attenuator
Tubes, Pressurizing Windows,
Hydrogen Thyratrons, & Crystals.

We invite your inquiries regardirflg
ENGINEERING
DEVELOPMENT
PRODUCTION

Write Dept. E-2

TYPE NO. | FREQUENCY | CONVERSION LOSS ! NOISE RATIO | BURNOUT
1N21B 3,000 mc 6.5 db. max. 2.0 max. 2.0 ergs
1IN21C 3,000 mc 5.5 db. max. 1.5 max. 2.0 ergs

1N23B 10,000 mc 6.5 db. max. ' 2.7 max. 1.0 ergs
1N23BM Matched pair of 1IN23B diodes for balanced mixer use.



b

Bur!m&—ne odverhiing

=

94-5523
102
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Dtus a complete line of fuse clips,
blocks and fuse holders

TO HELP YOU GET STARTED THE
RIGHT WAY

BUSS Fuse Engineers will gladly assist you
in selecting the fuse to suit your needs best...
a fuse that if possible will be available in local
wholesalers stocks.

- ~ i oy
; T. 5 )

i b .‘y $.
] v%:,‘ﬁ
: T 1
: : - . ‘ ‘o‘ Ve ..e'ﬁ-: o“:’?;
Your Search forthe -
Right Protection R
e

2 G

: el A : .
< -
B“ss F | ' &
5 G
; : : X ,
W :
o i 1 G
. di
i

the complete line for

@

Television - Radio - Radar
Instruments - Controls
and Avionics K

W hatever your protection requirements,
you'll find the right fuse faster when you look
first to BUSS. All types and sizes, from 1/500
ampere up, are included in the complete BUSS
line. This can simplify your purchasing and

e, stock handling.

To assure protection to both the product
and your good name, every BUSS fuse is test-
ed on a sensitive, electronic device for correct
construction, calibration and physical dimen-
sions.

N s E E O v I S BN O GE = .

l BUSSMANN Mfg. Co. (Division of McGraw Electric Co.)
University at Jefferson, St. Louis 7, Mo.

Please send me bulletin SFB containing facts on
BUSS small dimension fuses and fuse holders.

I Name
. Title
E Company

Add
BUSSMANN Mfg. CO., Division of McGraw Electric Co. o
University at Jefferson, St. Louis 7, Missouri | City & Zone. e Slate, ELRC-553
ELECTRONICS — May, 1953 Want more information? Use post card on last poge. 103



COMPLETE
CIVILIAN LINE

Exceptionally good delivery cycle on

civilian orders due to tremendous

mass production facilities.

TYPE C2-45

TYPE €2-35

Types.

tric shoft tand

TYPE CAS-70

NEW HIGH QUALITY MINIATURIZED
“DIME-SIZE” CIVILIAN CONTROL—
Performasce Folly Equals Lurger

TYPE 70, 3/4” diometer voriable
compositien resister. Wettage
rating: .3 wott for resistances
through 10,000 ohms, .2 wott with
350 volts moximum across end
terminols for resistances over
10,000 ohms. Also available in
construc-

TYPE €2-252

tion C45-70 as sthown above.

TYPE C2-25

TYPE 6C-45, 15/16* diameter variable
compesition resistor. Wattage roting:
1/2 wott for resistances through
10,000 ohms, 1/3 watt far resistances
over 10,000 ohms through 100,000
ohms, 1/4 wott with 500 volts moxi-
mum across end torminals for resist.
ances over 100,000 ohms. Availeble
with or without illustrated attached
switch and in concentric shaft tandem
construction £2-45 os shown above.

TYPE 6C-35, 1 1/8” diameter vuriable
compesition resistor. Wattage rating:
3/4 wott for resistances through
10,000 ohms, 2/3 watt for resistances
over 10,000 ohms through 25,000
ohms, 1/2 watt with 500 volts maxi-
mum across end terminols for resiste
ances over 25,000 ohms. Availoble
with or without illustroted attached
switch and In concentric shof! tandem
construction C2-35 at shown above,

TYPE GC.252, 2 wett, ) 17/64" diam-
eter varichble wireweund resister.
Available with or without illustrated
ottached switch ond in concentric
shaft tandem construction C2-252
o1 shown above,

TYPE GC-25, 4 watt, ) 17/32" diam-
ster variable wirewound ‘esistor.
Available with or without ilbstrated
otiached switch ond in concentric
shaft tandem construction C2-25 os
shown above,

Typical concentric shaft tondem with panel and
rear sections operoling seporately from
concentric shafts (TYPE C45.70 ILLUSTRATED),
Similar construction availoble for all

militory resistors.

REPRESENTATIVES
Henry €. Sanders
McClatchy Bldg.

69th & Market St

Upger Darby, Penna.
Phone: Flanders 2-4420

W §, Harmon Company
1638 So 1s Ciertega Bhvd.
Los Angeles 35, Calarea
Phone Hradshaw 2.337]

tohu A Geeen Company
+B1% Ouale Dive
Naltas 9. Texas

IN CANADA

‘C. C. Meredith & Co.

Streetswille, Ontarin

SOUTH AMERICA
Jose t wis Pontet

Bueaos Awres. Argenlina
Mantevideo. Uruguay
Rio de haneiro Braol
Sa0 Faulo, Bragtl

OTHER EXPORT
Sylvan Ginshury

B Vect Al Steeet
New Yoik 18 N_ Y,




COMPLETE
MILITARY LINE

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

Describes Electrical and Mechanical choracieristics,
Speciol Features ond Constructions of a
complete line of variable resistors for military
ond civilion use. Includes dimensional drawings
of each resistor. Write today for your copy.

TYPE 45, (JAN-R-94, Type RV2}
1/4 watt, 1516" diameter vari-
able compotition resistor.
Also ovailable with other
special militory features not
covered by JAN-R-94 includ-
ing concentric shaft tandem
construction. Attached switch
can be supplied.

TYPE 35, JAN-R-94, Typs RV 3)
1/2 watt, 11/8" diameter vari-
able composition reiistor.
Also ovailoble with other
special military features not
covered by JAN-R-94 includ-
ing concentric shaft tondem
construction. Attached switch
con be supplisd.

TYPE252,(JAN-R-19, Type RA 20}
2 watt, 1 17/64" diometer
varigble wirewound resistor
Also availoble with other
special military features not
covered by JAN-R-19 includ-
ing concentric shoft tondem
construction. Attached switch
can be supplied.

TYPE 25, JUAN-R-19, Type RASD)
(May elso be ssed as Type RA2S)
4 wott, 117/32" diometer
varioble wirewound resistor.
Also available with other
special military foatures not
covered by JAN-R-19 includ-
ing ic shaft tondem
construction. Attached switch
<an be supplied.

TYPE 65, (Miniatorized)
1/2 watt 70°C, 3/4” diameter minio-
turized varioble composition resistor.

TYPE 90

I watt 70°C, 15/16” diometer vori-
able composition resistor. Aached
switch con be supplied. Also avail-
able in concentric shaft tandem
construction,

TYPE 95, (JAN-R-94, Type RV4)

2 watt 70°C, 1 1/8” diometer variable
compasition redstor, Also ovallable
with other special military features
not covered by JAN.R-94 including
concentric shaft tandem construction,
Attached switch can be supplied.

Specially designed for military communi.
cations equipmant subject te exireme

temperature nnd humidity ranges.

)

CHICAGO TELEPHONE SUPPLY
(gof"/m/:m//nfn

ELKHARY o INDIANA

«53°C to +150°C...aridity te saturatien.

Burton Browne Advertising




WORLD'S

CMAM p«mmt.

QUALITY DOES A BETTER JOB

In every type of two-way radio communications literally millions of
Midland crystals are proving that Midland’s combination of
scientific skill and finest production facilities pays out in better

crystal performance.

How did Midland become the world’s largest producer of radio frequency
control units? Through the merit of a consistently better product.

This is the result of Midland quality control—exacting inspection and
test procedures, including precise angular control by X-ray—

through every step of processing. It starts with selection of only the
finest raw quartz; proceeds through slicing, lapping, etching, and

final sealing.

That's why your Midland crystal is invariably a masterpiece of
stability, acccuracy, high output, and long life—a crystal you can

depend on under roughest conditions.

- WY o’ Wmﬂ el

MANUFACTURING COMPANY, INC.
3155 Fiberglas Road . Kansas City, Kansas

LARGEST PRODUCER OF QUARTZ CRYSTALS

Want more information? Use post card on last page. May, 1953 — ELECTRONICS
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TENS CO. inc.
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o

T A WRITE FOR FULL INFORMATION

& Combination twist-lock and double-T receptacle, or, output terminals to eliminate
contact resistance.

@ Three-function output switch for
1 Normal regulator functioning.
2 Operation with integral semi-fixed resistance in place of potentiometer.
3 Direct load connection with the control diode for regulation of voltages other than 115 volts.

@ Only FOUR vacuum tubes and NO relays are used.
@ All tube filament voltages are regulated for long dependable life.

FOR THE LATEST AND BEST IN ISOTRONICS . . .

5 &% soRENSEN

SORENSEN AND COMPANY @ 375 FAIRFIELD AVE., STAMFORD 1, CONN.



~Mr. G. ]. Werner, Trefic Manager. Motorola, Inc.. 2» scveew of new Model 21T3,

“Our program never goes off the air!”’

“Tens of thousands cf camponent parts
.. thousands of supplicrs all over the
country . . . a daily ‘hot sheet” of critical
items needed within 24 hours or less
. . that's just a glimpse of our traffic
picture ar Motorola!

“Yet our production lines never stop
for lack of available parts — because our
production program never goes 'off the
air.” We use Air Express! With our
tremendous, and steadily growing over-
all shipping volume, there is daily need
for this top-speed, reliable service.

"Many times a day, we specify Air

108

Express — and exacting productior:
schedules are met. Show models, adver-
tising matter, itnnerant displays and
penalty contract shipments are always
subject to deadlines—and Air Express
gets them there on time.

“Shipping costs are secondary on
such shipments. Yet we find that Air
Express costs compare favorably wich
other air services. In many weights and
distances, its rates arc lowest of all!

“Day in, day out, Air Express is ar
integral and important cog in Motorola’s
overall operation.”

Want more information? Use post cerd on last page.

Whenever you ship by air, it pays to
say—Air Express! Division of Railway
Express Agency.

©A LIRSS

GETS THERE FIRST
via U. S. Scheduled Airlines

May, 1953 — ELECTRONICS



LUG- NS, TERMINALS cozoz
CODED" 1ERMINALS, END SEA.S,
stc. ™RITE FOR CATALCGS.

DIVISION OF AM>FREX

—WITH LONG LEAKAGE PATHS
TO COUNTERACT HIGH MOISTURE
AND CORROSION TROUBI.ES
E-I Terminals of this type provide maximum protection against - féakage due
to moist are or surface films. The glass bead is specially shaped.to increase the
leakage path yet the terminal requires no larger mounting afea. Double pro-
tection ' afforded by a silicone #treating of the termiifial. Rdgged conastruction,

plus carefully annealed glass perFmts rough handling 1?§sh§p assembdly thereby
reducing rejects of assembled comyponents. All EI ¥ mnals are hot-tinned

'l Rigrd Multiple Headers
— FOR EVERY GROUPED
TERMINATION REQUIREMENT INCLUDING
PLUG-IN TYPES
E-I Rizid Headers feature an entirely new method of hermretic sealirg developed
by Electrical Industries. This method of construction which includes solid metal
blanks in place of the usual thin metal stamping, yields a header that is far more

ruggad than any other type yet produced. The result is effective, nermanent
sealing under the most extraordinary conditions of shock and vibration.

ELECTRONIC CCRP.
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The Bridgeport warehouses are designed to supply

from stock limited quantities of sheet, rod, wire or
tubing. It is the policy of the company to maintain
adequate warehouse stocks at all times so that
small orders can be filled without delay.

The fabricator is in a position to obtain promptly
metal to fill orders for experimental work or to start
production runs, while waiting for mill shipments.

Bridgeport warehouses make every effort to
carry the variety of alloys, sizes and gages which

fulfill the requirements of the locality they serve.

WAREHOUSES IN
FRINCIPAL CITIES

To take care of the maximum range of widths of
strip metal, slitting service is available—not only
to serve warehouse stocks, but also to make cus-
tomers’ stocks of non-ferrous strip metal more
fiexible.

Bridgeport’s Warehouse Stocklist carries weight
tables and a techniczl digest giving the properties
of the most popular copper-base alloys. If you do
not have a copy, ask yvour nearest Bridgeport office.

Mills in Bridgeport, Conn. and Indianapolis, Ind.
In Canada: Noranda Copper and Brass Limited, Montreal

BRIDGEPORT BRASS COMPANY

1{o Want more information? Usc post card on lest page.

30 GRAND STREET, BRIDGEPORT 2, CONNECTICUT

May, 1953 — ELECTRONICS



All Band, Direct Reading

SPECTRUM ANALYZER

10 MC to0 21,000 MC

The Model LSA is the result
of years of research and de-
velopment. It provides a sim-
ple and direct means of rapid
and accurate measurement
and spectral display of an rf
signal.

Outstanding Features:

e Continuous tuning.

e One tuning control.

e Resolution is 5KC when
dispersion is 5MC per inch
per sec.

e 250 KC to 25 MC display
at all frequencies.

Tuning dial frequency ac-
curacy 1 percent.

e No Klystron modes to set.

Broadband attenuators
supplied from 1 to 12 KMC.
Frequency marker for
measuring differences 0-25
MC.

Only four tuning units re-
quired to cover entire
range.

Microwave components use
latest design non-contact-
ing shorts for long me-
chanical life.

Maximum frequency cover-
age per dollar invested.
5 inch CRT display.

Model LSA

The instrument consists of
the following units:

Model LTU-1 RF Tuning
Unit—10 to 1000 MC.

Model LTU-2 RF Tuning
Unit—940 to 4500 MC.

Model LTU-3 RF Tuning
Unit—4460 to 16,520 MC.

MICROWAVE
SIGNAL SOURCES

Models SSR, SSL, S§S, SSM, §§X

634 MC to 10,750 MC

For use as a reliable source
of microwave energy in trans-

Model LTU-4 RF Tuning

Unit—15,000 to 21,000 MC.

Model LDU-1 Spectrum

Display Unit.

Model LPU-1 Power Unit.
Model LKU-1 Klystron

Power Unit.

mission loss measurements,
standing wave determina-
tion, etc. Unidial Control
for accuracy and ease of
operation. Direct reading
(no mode charts to con-
sult). Frequency determi-
nation accurate to 1%
through use of present cal-
ibration and temperature
compensated klystrons.

Five DMicrowave Signal
Sources are available to
cover the frequency range
from 634 MC to 10,750
MC. Units ruggedly con-
structed, mounted on alu-
minum castings to insure
mechanical stability. Kly-
stron reflector voltage
automatically tracked with
tuning of the klystron cav-
ity to provide unidial con-
trol. Signal sources suppl-

100 METROPOLITAN AVE.
BROOKLYN 11, N. Y.
STagg 2-3464

Export Dept.s 13 East 40 Street. New York 1N, Y.
Cable Addrass: "ARLAB!

ied complete with klystron.

s s e nep

Polarad

PRECISION

LABORATORY
INSTRUMENTS

WIDE BAND VIDED AMPLIFIER

Meodel VT 10 CPS to 20 MC

Designed for use as an oscilloscope deflection ampli-
fier for the measurement and viewing of pulses of
short duration and rise time. Excellent for TV, both
black and white and color applications.

_ Features:

, o Flat frequency response
from 10 cps to 20 me £1.5
db.

e Uniform time delay of .02
mieroseconds.

e Gain of 50 db.

o Frequency compensated
high impedance attenuator
calibrated in 10 db steps
from 0-50.

e Fine attenuator covers a
10 db range.

o Phase linear with fre-
quency over entire band.

MICROWAVE SIGNAL GENERATOR

Model MSG-4
7,000 me — 10,750 me

“"1 Polarad’s Microwave Signal
|
|

Generator, Model MSG-4, is an

Erum ideal source of an accurately
3 Q known signal voltage, precisely

53 B A modulated. Sensitivity, frequency

and performance of radio and

G v radar equipments in the fre
- u quency range from 7 to 10.75
. kme can be readily measured on
&2 5 o ,
e ’a@?’g’; it this continuously variable, direct
- reading signal generator.
Features:
= Continuous tuning * Non-contacting shorts
¢ One tuning control guarantee long life
« Tuning dial accuracy — * Modulation — Internal
1% Pulse, FM and external
- No Klystron modes to set * Sync output — delayed
« Accurate stable power and undelayed.
measurement




W. H. Switzer
3918 E. Hartson Ave.
Spokane 31, Wash.

Raymond H. Griese
588 Bryson Avenve
Palo Alto, California

Stephen J. Holland
8524 Glenczoe Circle
Wouwatesa 13, Wisc.

Pierce Bingaman
188 West Randolph Street
Chicage 1, 1l

Wayland H. Hoy?
6453 W. 82nd St.
Los Angeles 45, California

D. L. Kesselhuth
10500 Magnolia Blvd.
North Hollywood, California

William N. Harman

2505 Milwauksee Marvin P. Heffarth
Denver, Celorado 7424 Genera! Sherman Lane
St. Lovis 23, Missouri

R. L. Daniel
West Coast Sales Manager

C. Cressman

14038 Argenfia Drive
Apt. B

Dallas 8, Texas

You're looking at capable, experienced engineers in two-way
radio. All set o serve you no matter where you operate . . . or what
your problem is.

Newton O. Rogers
218 W. Montana
Dallas, Texas

Complete railroad communication systems . . . taxi fleet instal-
lations . . . fire and police departments . . . construction projects . . .
2-way industrial applications, etc. You name it.

Each one of these field men is backed by the 4500 other Bendix
engineers, who have made Bendix the *“Name Millions Trust.”

In addition to offering the latest type of Mobile equipment . . .
these engineers give all technical help in obtaining your license and
complete system engineering. Call or write today.

BENDIX* RADIO
Dept. 85 BALTIMORE 4, MARYLAND
A Division of BENDIX AVIATION CORPORATION

Export Sales: Bendix International Division, 72 Fifth Ave., New York 11, N, Y

*Reg. U. S. Pat. Off

112 Want more information? Use post card on iast poge. May, 1953 — ELECTRONICS



¥

near you!

&
W. L. Cunningham

Railroad Sales Manager

John B Murpby

22 lawa Avenue

M ddlet>an. Conn.

Thomas A. Curtis
2007 W. Court St.
Flint, Michican

Robert R. Baldrige
5414 Youngridge Dr.—Apt. A
Pittsburgh 27, Pa. Charles O. McARe
39-A Parkway

Haddenfield, Fi. J.

.
Herman M. Gillmon
6172 Parkwa~ Drive

Baltimore 12, Md. T. S. Eader, 111 A, E. lorwes
Berdix Radio 1459 Mad :on PL
Baltimore 4, Maryland Pomptor lakes,
tew berszy Jack R. Stott

Glencoe, Ma-ylarc

Wesley F. Wachte! Ge-ald Ki
1847 Yorktown Rd.—Apt. 1 5;105 wf’%ﬁ;‘m;;_‘
Cincinnati 37, Ohio .

.a:k J. Baxter

r. O. Box 839
582¢ Msllandale Bivd.
Holh wood, Flo‘ida

Miami, Florida

ELECTRONICS — May, 1953 Want more information? i's2 post card on last page. 13



A\ ) EL SEGUNDO
X " CALIFORNIA

WRITE FOR BULLETIN GD-1

INTERNATIONAL RECTIFIER

General Offices: 1521 E. Grand Ave., El Segundo, Calif. - Phone: ORegon 8-3778
Chicago Branch Office: 205 West Wacker Drive ¢« Phone: Franklin 2-3889

New York Branch Office: 12 West 32nd Street, N.Y.1 ¢ Phone: Chickering 4-0016

114 Want more information? Use post card on last page. May, 1953 — ELECTRONICS



New type of test for

ARMCO Magnetic Materials

This Armco laborztory technician is measuring the per-
formance of 4-mil thick Armco Electrical Steel under a
new test condition. To find out what this steel will do in
actual service, the test sample used is a typical magnetic
amplifier core. Moreover this core is heated to 105 degrees
C and held at this temperature to approximate one of the
extremes of working conditions.

It’s Every-Day Work

This advanced testing is characteristic of Armco’s mag-
netic research. It results in data that tells the electronics
engineer what these thin magnetic materials can do.

The Thin Electrical Steels

Armco Thin Electrical Steels are silicon-iron alloys, made
in thicknesses of 7, 5, 4, 2 and 1 mil. The 7, 5 and 4-mil
materials are used for frequencies of 400 to 2000 cycles,
in television cores and many other electronic devices.

ELECTRONICS — May, 1953

The 4, 2 and 1-mil thicknesses are used for applications
of 400 cycles and higher, such as power transformers,
magnetic amplifiers, pulse transformers, high-repetition
rate charging reactors, and related equipment requiring
a high rate of change in flux with respect to time. In
magnetic-amplifiers these thicknesses are used in the input
stage, the thinner steels being used for higher frequencies
and smaller time-constants.

Write for Booklet

For general test data on these magnetic materials, write
for the booklet, “Armco Thin Electrical Steels.”

Y
ARMCO STEEL CORPORATION v

2593 CURTIS STREET, MIDDLETOWN, OH

10
EXPORT: THE ARMCO |INTERNATIONAL CORPORATION

Want more information? Usuc post card on last page. 115



ACTUAL

4-POLE TYPE PB RELAY

TYPE PB-9 TYPE PB-12

()
f
U

el
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l
l

1
1
1
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M
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"]

MOUNTING
2- 6-32 TAPPED HOLES
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Developed primarily for the aircraft indusiry?*,
where size and weight must be kept to a minimum,
this compact power relay is suitable for hundreds
of industrial applications. Available in two,

COMPACT 10 AMPERE RELAY

rangements, for A.C. and D.C., the Allied Type
PB withstands 50G shock and 10G vibration (up
to 55 cps) without any false operation of the
contacts, due to the semi-balanced armature and

three and four pole, double throw contact ar-  extremely compact design.

*The Allied Type PB Relay has the following AN approvals: AN 3306; AN 3307; AN 3308; AN 3310; AN 3312

Here are the Facts and Figures

® The Allied Type PD relay, similar to the Allied
Type PB except for smaller contacts, has a contact
rating of 3 amperes. Nominal coil data for D.C.
operation is 1.5 watts and 3.6 volt-amperes for A.C,,
60 cps. *Input power for 2 and 3 pole types may be re-
duced if sensitivity or temperature rise are factors. Special
coils are available for higher ambient temperatures.

Contact Ratings: 10 amperes non-inductive 29 V.D.C. or
115 V. rms 60 or 400 cycles. Nominal Coil Power: 2.5
watts for D.C. operation, 6.0 Volt-Amperes for A.C., 60
cycle operation.* Maximum Coil Power: Input at 25°C
for 85°C Temperature Rise: 5.5 watts for D.C. operation
and 10.0 Volt-Amperes for A.C. operation. Ambient
Temperature Range: —55°C to +71.5°C.*

Contact your Allied Control Representative or write us for full details.

AVAILABLE HERMETICALLY SEALED

DIMENSIONS AND WEIGHTS FOR 4-POLE RELAYS

TYPE PB TYPE PD TYPE PB

AN PLUG SOLDER TERMINALS, SCREW TYPE
PB, Open—1%" x 1'%:” x 1'%," —4 oz. PB, Sealed, Cannon Plug—3%" x 14%4” x 14%."—8 oz.
PB, Sealed, Solder Terminals—2%e” x 14%4” x 14%4” —7.5 oz. PB, Sealed, Screw Type—3" x 2%
x 3%"**—13 oz. PD, Sealed, S>lder Terminals and Plug-In—2%s"” x 1'%" x 1'3%"—6.5 oz’

** Includes mounting ears and terminals.

ALLIED CONTROL COMPANY,

2 EAST END AVENUE, NEW YORK 21, N. VY.

Wat more information? Use post card on last page. 117
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Rings and sleeves extruded by
Anchor Plastics Co., Inc.
New York, N. Y.

#REG, U.8. PAT. OFF.

pat, OFF.

Better Things for Better Living
o+ through Chemistry

Polychemicals

DEPARTMENT

PLASTICS o CHEMICALS

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

Ring and sleeve of “Alathon™
retain dielectric properties . .. pass
humidity tests ... lower shipping costs

When television-set manufacturers started using
metal picture tubes, they were faced with the problem
of insulating the outer portion of the tubes that carry
up to 20,000 volts. A material was needed that could
withstand the voltage, while resisting humidity that
would ruin its insulating value. '

The solution was this ring and sleeve extruded of
Du Pont “Alathon” polythene resin. Of all the
materials tested, only “Alathon’ retains its electrical
properties in service. ‘“Alathon” has excellent dielec-
tric strength, low dielectric constant (2.3), and low
power factor (0.0005). Because of its very low
moisture-absorption rate (0.01% by A.S.T.M. test),
“Alathon’ easily passed exacting humidity tests.

Du Pont “Alathon” offers other important advan-
tages. Its flexibility simplifies installation. Shipping
costs are reduced because ‘“Alathon’ absorbs shock
. . . makes possible packing of sets as units . . . elimi-
nates shipping the delicate tubes separately. And
reassembly time and labor at outlets are eliminated.
Many TV manufacturers now use these rings and
sleeves.

Du Pont““Alathon’’ is widely used for such insulat-
ing applications as TV lead-in wire, high-voltage TV
lead wire, and police and fire-alarm cable. We will
gladly suggest suppliers who can meet your specific
needs for electrical or other uses of “Alathon.” For
further information, write:

E. l. du Pont de Nemours & Co. (Inc.)
Polychemicals Department,
Room 225A, Du Pont Building
Wilmington 98, Delaware
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NQ\/\/—the modern successor

the new

Null Indicator

If you use galvanometers, you’ll be interested in the new ElectroniK Null In-

dicator. For here, at last, is the lab man’s ideal null balance detector . . . com-
electrical pletely free from all the limitations of galvanometers.
characteristics It's easy to use—no “‘loss of spot” from excess signal; bridge balancing oper-
ation is simplified.
INPUT IMPEDANCE It's self-protecting—will take heavy over-loads without damage.
680 ohms It's vibration-proof—undisturbed by nearby traffic or machinery.
It goes anywhere—needs no leveling or special mounting; plugs into 115-volt
SENSITIVITY 60-cycle line; small case fits readily into experimental set-ups.
2.5 x 10-9 amperes It's stable—holds steady zero after warm-up.
per millimeter It's fast—indicates in less than one second; ideal for production testing.

It's sensitive—suitable for use with high precision measuring circuits.

The ElectroniK Null Indicator is priced within reach of any budget. It will

110-120 volts, 60 cycles be a valuable asset to your lab. Write today for complete information.
MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 4428 Wayne
Ave., Philadelphia 44, Pa.

OPERATING VOLTAGE

@ REFERENCE DATA: Write for Instrumentation Data Sheet No. 10.0-12.

Honeywell

BROWN INSTRUMENTS

. Fusty i Coitals- .
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A NNOUNCING...

| SO,

Shown approximately full size,

C.T.C.’s new CST-50 capacitor

with greatly increased range, greater stability

i
i

2
|
!t&

1]

(3)

(4}

(5) \-:;

Exploded view of the CST-50 capacitor
shows: (1} ring terminal with two soldering
spaces; (2) metallized ceramic form; (3)
spring-type S-shaped tuning sleeve™; (4)
split mounting stud; (5} locking nut.

* Patent Applied For
120

Surpasses the range of capacitors
many times larger in physical size.

The new CST-50 variable ceramic
capacitor embodies a tunable* element
of such unusual design it practically
eliminates losses due to air dielectric.
As a result, a large minimum to maxi-
mum capacity range (1.5 to 12 MMFD)
is realized — despite the small physical
size of the capacitor. This tunable* ele-
ment is a spring-type, S-shapzd tuning
sleeve* which maintains constant maxi-
mum pressure against the inside wall of
the ceramic form.

Other Design Features

The CST-50 stands only 19/32” high
when mounted, is less than 4" in di-
ameter and has an 8-32 threaded
mounting stud. The mounting stud is
split so that the tuning sleeve* can be

CAMBRIDGE THERMIONIC
CORPORATION

custom or standgrd . . . the guaranteed components

securely locked without causing an un-
wanted change in capacity. The tuning
sleeve* is at ground potential. The
CST-50 is arcvided with a ring ter-
minal which has two soldering spaces.
Cambridge Thermionic Corporation,
437 Concord Avenue, Cambridge 38,
Mass. West Ccast manufacturers con-
tact: E. V. Roberts, 5068 West Wash-
ington Blvd., Los Angeles and 988
Ma-ket St., Sa1 Francisco, California.

ANNOUNCING THE WINNERS
of the C.7.C. contest held during the
IRE show n Asarch in New York City.

E. M. SZLOMPEK
VZhi.e Plains, N. Y.
R. R. WARNER
Brookiyn 9, N. Y.

J. CLAJDE LA POINTE
Hyttsville, Md.

P

AN

Write for Free Catalog #400 containing complete data on the entire ChC line. - # g

Want more information? Use post card on last page.
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ELECTRONIC TEST INSTRUMENTS

TV MONITOR

MODEL 335E
All channels 2 to 83
Exceeds F. C. C. requirements
12% " high; rack mounted

High stability, accuracy,
long-term dependability

Monitors visual, aural frequencies;
percentage aural modulation

' Small, low-cost monitor for all TV channels gives
« continvous, precise indication without adjustment

The unusually compact, low-cost Model
335E occupies just 12}4" of a standard
relay rack. Yet it accurately and continu-
ously performs all VHF and UHF tele-
vision monitoring functions including
visual and aural carrier frequency and
aural carrier percentage modulation
measurement.

Carefully engineered crystal reference
oscillators provide accuracy in excess of
F. C. C. requirements for all channels.
Because discriminator accuracy does not
depend on a tuned circuit, no time-
consuming adjustments are required
during operation. It is never necessary
to reset carrier level or realign circuits.
Proper operation of the monitor can
be checked conveniently by controls
located behind the front panel cover.

Trouble-Free Dependability
The monitor is specifically designed to
operateat fullaccuracy over long periods
of time without maintenance. Highest
quality components and construction
are used throughout. A new chassis de-
sign increases accessibility of compo-
nentsand makes possible cool operation
Copyright 1953 Hewlett-Packard Co.

=3

through forced ventilation. Extra fea-
tures include provision for remote indi-
cating meters, remote peak modulation
indicator lamp, and a demodulated
signal for aural monitoring.

The instrument also includes a front-
panel crystal temperature indicator and
illuminated meter faces. It fits a standard
relay rack, and can be color finished to
match your transmitter installation.

SPECIFICATIONS
AURAL FREQUENCY MONITOR
Deviation Meter Range: +6 kc to —6 kc.
Accuracy: Better than =1,000 cps for at
least 10 days.
AURAL MODULATION METER
Modulation Range: Meter reads full scale
on 33.3 kc swing. Calibrated to 100%
at 25 ke swing; 133% ot 33.3 kc swing.
Accuracy: Within 5% of mod. full scale.
Meter Characteristics: Meter damped in
accordance F.C.C. requirements. Reads
peak valve of modulation peak of du-
ration between 40 and 90 milliseconds.
Meter returns from full reading to 10%
of full value within 500 to 800 msec.
Frequency Response: Flat within = 1 db,
50 to 15,000 cps.
MODULATION PEAK INDICATOR
Peak Flash Range: Fram 50% to 120%
madvlation {25 k¢ = 100%).

VIDEO FREQUENCY MONITOR

Deviation Meter Range: +1.5to —1.5 kc.

Accuracy: Better than == 500 cps for at least
10 days.

AUDIO OUTPUT

Frequency Range: 50 to 15,000 cps. Re-
sponse flat within == 4, db. Standard
75 psec de-emphasis circuit.

Distortion: Less than 0.25% at 100% mod-
ulation.

Output Voltage: 10 volts into 20,000 ohms
at 100% modulation {low frequencies).

Monitoring Output: 1 milliwatt into 600
ohms, balanced, at 100% modulation
{low frequencies).

Residual Noise: At least 70 db below out-
put level corresponding to 100% mod-
ulation {low frequencies).

GENERAL

Frequency Range: Channels 2 to 83 inclu-
sive, including offset channels.

R. F. Power Required: Approx, 1 watt,

External Meter Indication: Available for
aural carrier deviation, video carrier
deviation, aural modulation percent-
age and peak indication.

Size: 12% " x 19” x 13”. Rack mounting.

Power: 115 volts, 50/60 cps, 180 watts.

Price: $1,950.00 f.o.b. factory.

Data subject to change without notice

HEWLETT-PACKARD CO.

2757A Page Mill Road, Palo Alto, California, U.5. A,
SALES AND ENGINEERING REPRESENTATIVES
IN PRINCIPAL CITIES

Instruments for Complete Coverage

ELECTRONICS — May, 71953
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NO GLARE

and less distortion. with
Westinghouse 21AP1, 21MP41

Metal-Cone Tubes

“No elare, no room reflection, less distor-
tion, clear picture over full tube area!”
Your sets can have these hard-selling,
practical advantages if you use Westing-
house 21-inch metal-cone tubes in your
designs.

-~

Their etched spherical face plates com-
pletelv eliminate the annoving problem
of room reflections. And best of all—this
factual. appealing sales fealure can he
demonstrated in any relail show room hy
Ordinary face plates act as a Etched faceplates scatter ambient the })“rchﬂger himself.

polished mirror, reflect majority light, absorbing a large amount, .
of Tight into viewers’ eyes. dispersing remainder unnoticeably. Westinghouse metal-cone tubes have less

distortion due to uniform face plate thick-
ness: Corner focus is better, brightness
is unilorm. These stronger tubesesave
monev due lo less weight, easier han-

. o

f dling. Both the 21AP4 and the 21IMP1

2y are available now in production quan-

. - tities. For technical or application infor-
B malion, write, wire, or phone

B § B ’ ! Commercial Engineering Department

b e 1 ! A-205. Westinghouse Electric Corpora-

lion, . 0. Box 281. I'limira, New York.

300X photomicrograph of smooth face shows smooth reflecting surface; tiny
scratches are invisible to naked eye.

300X photomicrograph of etched face shows surface which disperses ambient
light, does not affect picture quality.

21AP4, 21MP4
Magnetic Focus Electrostatic Focus

you CAN BE SURE...IF ITS I

H (] Se h
G Rl RELIATRON TUBES

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

«« LIGHTER WEIGHT I.I"E SWITCHES

Here’s real line switching versatility for Stackpole Types LP,
LR and other standard variable composition resistors! These little
switches measure only 7/8" diameter by 9/32" deep, exclusive of
terminals.

Six standard types fill virtually every line switching need—from
a low torque model for midget radios with small knobs, to a heavy
duty SP DT type for large combination receivers and television
sets. For auto radio and similar applications,
there is a new high-current, low-voltage type
with doubly anchored terminals that really takes

the stress of heavy wires. g ®
Write for Stackpole Switch Bulletin. . DP ST 3 AMPS, 125 V.; 1 AMP,,
; at 250 V. AC-DC. U.L. Approved
Type A-10

SP ST 5 AMPS, 125 V. AC.
¥ , With or without dummy terminal.
Laminated Bakelite base for reduced arc track- 3 : * R 7, U.L. Approved . .. Type A-11

ing. Securely locked to switch case by four ears. ; e G 5

DP ST 12 AMPS,, 12 V. DC.
Ideal for mobile radios.
Type A-12
%

SP DT 3 AMPS., 125V. AC-DC.
For combined line switching and
B+ discharge in large radio or

Unique design prevents solder
from reaching switch mechanism.

TV receivers .. ... Type A-13

Tinned terminals—doubly locked | - - iy DP ST LOW TORQUE TYPE, 1
in position by ears and rivets. AMP., 125 V. AC-DC. UL e
pos Y ‘ _ proved .. ........ Type A-15

; I = SP ST 3 AMPS., 125V.; 1 AMP,,
Silver-plated siationary and movable | __ 250 V. AC-DC. With or without

contacts give increased wiping action ’ dummy terminal. Type A-16

and positive indent. ‘
=~

\ "\ V _-0 B
U.L. APPROVED
J . SWITCH COVER

is available for
Electronic Components Division

STACKPOLE CARBON COMPANY

St. Marys, Pa.

above swifches.

FIXED & VARIABLE RESISTORS ¢ LINE & SLIDE SWITCHES
CERAMAG® FERRITE CORES ¢ IRON CORES ¢ MOLDED
COIL FORMS « “"GIMMICK'" CAPACITORS, etc.
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TIN:

Alloy Ally

As a hard-working partner of copper, lead, zinc,
nickel, cadmium and other metals, tin is an
effectual ally in many an alloy.

Now tin can do still more work for you.

With the end of U.S. Government controls,
tin is again freely available—at a fair and rea-
sonable price—to any user, in any quantity, for
any purpose.

And new purposes for this vital metal —new
ways in which it can work to make better prod-
ucts at lower costs — are constantly being
developed.

Over 359, of the world’s tin is mined in Malaya.
No end is in sight, geologists say, to these im-
portant reserves.

So don’t let needless concern about future sup-

Now tin may be purchased by any user—in any quantity—for any purpose.

TH E MAI-AYA N TI N BU R EAU e 1028 CONNECTICUT AVENUE e WASHINGTON 6, D.C.

124
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plies keep you from making profitable use of
versatile tin.

Remember, no other metal has all the properties
of tin. Tin is inert, nontoxie, friction and corro-
sion resistant. Tin is highly malleable, second
only to gold. Above all, tin is economical to use.
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