v~ I A S,

; |J:-.§ i.;-'l‘”f.'.'”"-

#
«
A A
FREQUENCY COUNIER
yRRODUCTIGN-TESTS CRYSTALS

F i

' 4 :

: _a,_‘_ - R U

’



FOR MINIATURIZATION

The miniaturization of transformers has been a UTC specialty ever
since the development of the Ouncer series in 1937. The importance
of this engineering ‘*know how'’ is reflected by the large number of UTC

Miniature components in present military equipment. Some examples
of this engineering leadership are illustrated below.

SM Unit ACTUAL SIZE
— As photographed
with normal pen for
comparison.

DC CONTROLLED

OSCILLATOR INDUCTORS
OUNCER FILTERS

Ouncer case, non hermetic,
is 7/a" diameter x 11" height.
Weight — .06 Ibs.

Ouncer case, hermetic, is
15/16” diameter x 13"
height. Weight — 11 Ibs.

EXTREME
MINIATURIZATION

MINIATURIZED
AIRCRAFT FILTERS

Miniaturized filter case is
1T 11/16" x 13/16" x 1%,"
height. Weight — .3 ibs.

L=7500 HYS AT I V. 60nv

SM sub-miniature audio
components, 7/16” x 4" x
7/16" height. Weight —
.009 ibs.

150 VARICK STREET NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: *“ARLAB"



JuLY - 1952

A McGRAW-HILL
PUBLICATION

FREQUENCY COUNTER PRODUCTION-TESTS CRYSTALS — Hewlett-Packard direct-reading instrument speeds
finishing operation at Mare Island Naval Base in California (see p 156).. ... ... .. ... ... ... ... ...... COVER
FIGURES OF THE MONTH . . . ... .. 4
Includes Electronics Output Index, a business barometer for management

INDUST RY REPORT . .. ..o e e e 5
Top-level news, trends and market interpretations

REMOTE-CONTROL AUTOMATIC WEIGHING, by Enrico Klein. . .. ... ... ... . ... .. .. .. .. ... ... 98
Dial settings control remote proportioning of industrial-process ingredients

BINARY COUNTER USES TWO TRANSISTORS, by Robert L. Trent. . . ... ... ... . .. .. ............ ... 100
General-purpose circuit may be triggered by either positive or negative pulses

TRANSMITTERS FOR UHF TELEVISION . . . .. e e 102
Improved designs result in higher power but not megawatts deemed essential in 1948

INTERNAL ELECTROSTATIC DEFLECTION YOKE, by Kurt Schlesinger .. ... ... ... ... .............. 105
Beam experiences simultaneous deflection with equal horizontal and vertical sensitivities

INDUSTRIAL YARN CLASSIFIER, by Fred P. Strother. .. ... ... .. ... .. . .. ... ... 110
Phototube device is used for measuring textile yarn diameters

DISTRIBUTED AMPLIFIER COVERS 10 TO 360 MC, by Howard Scharfman. ... .. ... .................. 113
Nine 6AKS5 tubes provide 8-db gain within 2 db over entire range

REDUCING TV RECEIVER OSCILLATOR RADIATION, by E. W. Chapin and Willmar K. Roberts. .. ... ... .. 116
Additional shielding and filtering needed to eliminate interference costs little extra if designed into tuner

PRECISION PREAMPLIFIER, by George E. Beggs, Jr. .. .. ... . ... (... . it 121
Gives 6-db-per-octave rise from crossover frequency down to 10 cps, with choice of five high-frequency rolloffs

PULP-LOG METAL DETECTOR, by Marcel Grobtuch and D. J. Williams ... .. ... ... ... ... ... ..... ... 124
Single-coil system prevents damage to multiblade log chippers by ferrous tramp metal

RECORDING COCHANNEL BROADCAST INTERFERENCE, by Mal Mobley, Jr. . ... ... ... ... 127
Measures interfering station’s field intensity before desired station leaves the air

CONSTANT-CURRENT D-C AMPLIFIER, by Donald McDonald. . . .. . ... .. ... ... .. ... ... . ...... .. 130
Double-ended output stage allows for simplification and economy in power supply

TONE-BURST GENERATOR CHECKS A-F TRANSIENTS, by Marshall C. Kidd. . ... ..................... 132
Transient distortion of networks and loudspeakers is measured directly

ULTRASONIC RANGING FOR CANCER DIAGNOSIS, by John M. Reid and John J. Wild.. ... ... ... ... .. 136
Modification of AN/APS-T3 radar trainer gives promising results

NONDISTORTING CRO SWITCH, by William L. Firestone and Richard M. Bloniarz ... ..... ... . ... .. ... 139
Simple circuit provides high performance at low cost

PROTECTING SENSITIVE CURRENT METERS, by L. J. Giacoletto. .. ................ ... ... ... ... ... 142
Three electronic circuits used to avoid overload of meters measuring microamperes

SCRIPTOSCOPE SHOWS MESSAGES ON C-R TUBE, by A. G. Hubby and R. B. Watson. . ... ... ...... . ... 144
Permits reproducing handwriting electronically at a distance, using simple four-channel amplifier

MAXIMUM COVERAGE FOR VHF-UHF TV, by Frederick W. Smith .. ... ... ... ... ... ... . ... ... 146
Simplified curves derived fom FCC data facilitate choice of frequency and site

CROSSTALK........ 97 ELECTRONS AT WORK........ 152 PRODUCTION TECHNIQUES........ 228 NEW PRODUCTS........ 258

PLANTS AND PEOPLE......... 302 NEW BOOKS......... 312 BACKTALK.......... 328 INDEX TO ADVERTISERS (Last Page)

W. W. MacDONALD, Executive Editor; John Markus, Vin Zeluff, A. A, McKenzie, James D. Fohnestock, Associate Editors; William P.
O’Brien, Ronald K. Jurgen, John M. Carroll, Assistant Editors; Ann Mastropolo, Marilyn Wood, Mary J. Johnson, Editorial Assistants; Gladys T,
Montgomery, Washington Editor; Harry Phillips, Art Director; Eleanor Luke, Art Assistant

KEITH HENNEY, Editorial Director

H. W. MATEER, Publisher; WALLACE B. BLOOD, Manager; R. S. Quint, Buyers' Guide Manager; N. F. Cullinan, Promotion & Research

Assistant; H. E. Hilty, Classified Manager; D. H. Miller, James Girdwood, New York; Wm. S. Hodgkinson, New England; Warren W. Shew,

Philadelphia; C. D. Wardner, Chicago; J. L. Phillips, Cleveland; T. H. Carmody, R. C. Alcorn, San Francisco; Carl W. Dysinger, Los Angeles;
Ralph C. Maultsby, Atlanta

ﬂBP July, 1952 ELECTRONICS Vol. 25, No. 7 @
Member ARC and ABP

Published monthly with an additional issue in June by McGraw-TIill Publishing Company, Ine., James 1. McGraw (1860-1848), Founder, Publication Office, 99-129 North
Broadway, Albany I, N, Y.

Executive, Editorial and Advertising Offices: McGraw-Hill Building, 330 W. 42nd St., New York 36, N. Y, Curtis W, McGraw, President; Willard Cheyalier, Executive
Vice-President; Joseph A. (erardi, Vice-President and Treasurer; John J. Cooke, Secretary; I’aul Montgomery, Senior Vice-President, Publication Division; Ralph B, Smith,
Editorial Director; Nelson Bond, Vice-President and Director of Advertising: J. E. Blackburn, Jr., Vice-President and Director of Circulation,

Subscriptions: Address correspondence to Electronics—Subscription Service, 99-129 N. Broadway, Albany |, N. Y., or 330 W, 42nd St., New York 36, N. Y. Allow ten days
for change of address, Subscriptions are solicited only from persons engaged in theory, research, design, preduction, maintenance and use of electronic and Industrial control
components, parts and end products. Position and company tion must be indicated on subscription orders.

Single copies 75¢ for United States and possessions, and Canada; $1.50 for Latin America; $2.00 for all other foreign countries. Buyers’ Guide $2.00. Subscription rates
—United States and possessions, $6.00 a year; $9.00 for two vears, Canada, $10.00 a vear; $16.00 for two years. Other western hemisphere countries, $15.00 a year; $25.00
for two years, All other countries $20.00 a vear; $30.00 for two years. Entered as second class matter August 29, 1936, at the Post Office at Albany, N. Y,, under act of
Mar, 3, 1879, Printed in U. S. A. Copyright 1952 by McGraw-Hill Publishing Co., Inc. —All Rights Reserved. BRANCH OFFICES: 520 North Michigan Avenue, Chicago 11,
Til.: 68 Post Street, San Francisco 4; McGraw-Hill House, London, E.C. 4; Washington, D. C., 4; Philadelphia 3; Cleveland 15; Detroit 26; St. Louis 8; Boston 16; 1321
R}g)des-ﬂaverty Bldg., Atlanta 3, Ga,; 1111 Wilshire Blvd., Los Angeles 17; 738-9 Ollver Building, l'ittsburgh 22, ELECTRONICS is indexed regularly in The Engineering

naex.




Because the accuracy of an
indicating instrument is
completely dependent upon the
accuracy of its dial, Marion takes extra-
ordinary care with each dial. .. from the
simplest black and white type to a fluores-
cent type of seven colors.

Marion dials are never printed in sheets
and then stamped out, as are ordinary
dials. Each Marion dial is die-cut, prepared \:::"‘
and printed separately. This individual
handling guarantees finished painted
edges, which reduces high voltage corona;
it also assures accurate mechanical regis-
tration of the dial with the pivot center
of the instrument.

Precision and dependable performance
are built into every Marion dial...in each
step of manufacture.

Preliminary Operations . . . Dial data furnished by the customer
is carefully checked by Marion’s Engineering Department.
After Engineering OK, data and suggested layout are sent
to the Art Department.

The dial scale is drawn 4 to 6 times “life size,” then the
drawing is photographed and reduced to the proper size.

Preparation of Plates ... After photography, a positive print is
made. Color separations are made by hand, and deep-etched zinc
plates for offset lithography are produced. The offset process is
used to assure sharp printing definition and good color.

Preparation of Dial Blank ... Each metal dial blank is thoroughly
rinsed and vapor de-greased. Then, three separate coats of special fume
and age - proof eggshell-white lacquer are applied. This lacquering
technique gives a surface that will not chip, flake, fade or discolor.

Registering . .. After careful inspection, dial blanks are securely
mounted on the printing press. Each blank is individually adjusted,
and the printing plate is positioned exactly. This step ensures
perfect registration for multi-color printing.

Printing and Drying .. . Each dial is then printed separately.

After special inks of each color are applied, dials are baked for 15
to 20 minutes to set the ink. This process eliminates smudging,
and minimizes the amount of lint picked up during drying.

Dials are thoroughly inspected again before they are mounted
on Marion instruments.

Other Marion Methods. Marion’s method of assuring the top accuracy and service
of each dial by individual handling is only one of a number of methods which
Marion is presenting in the hope that some of them will help you as they
have helped us. We will be pleased to send more information if desired.

MARION ELECTRICAL INSTRUMENT CO., 401 CANAL ST., MANCHESTER, N. H.

marlon Ly - -‘

MANUFACTURERS OF MARION % PANEL METERS
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LIP RESOLVER NO. 2

HE RESOLVER No. 2 is a special type
of Magslip used for the solution of
trigonometrical problems, such as the con-
version of polar to Cartesian coordinates.

Each stator phase is energized in accordance
with an applied computing voltage. No
power is taken from this source, energization
being obtained by means of an amplifier and
a second (feedback) stator winding. The rotor
voltages are proportional to the exciting
voltages and to the sine and cosine

of the angle between the stator
and rotor electrical axes. The
error does not exceed 0.19,.

- @ Broox *
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Please mail Bulletin B-690 fully describing
MUIRHEAD MAGSLIP RESOLVERS

NAME

POSITION

COMPANY

ADDRESS

ELECTRONICS 75
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MUIRHEAD & CO. LTD. BECKENHAM - KENT+- ENGLAND

PRECISION ELECTRICAL INSTRUMENT MAKERS
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Year Previous Latest Year Previous Latest
Ago Month Month Ago Month Month
RECEIVER TY AUDIENCE
PRODUCTION (Source: NBC Research Dept.) May ‘51 Apr. '52 May '52
(Source: RTMA) Apr.'51 Mar. ‘52 Apr.'52 Sets in Use—total..... 12,499,900 16,939,100 17,290,800
Television sets ....... 469,157 510,561 3221878_':) Sets in Use—netw’k conn. 10,608,300 16,024,900 16,352,300
Home Radio sets ...... 619,651 532,858 462,167-p Sets in Use—New York. 2,350,000 2,930,000 2,970,000
Portable sets ........ 150,494 99,720 110:529-p Sets in Use—Los Angeles 918,000 1,155,000 1,185,000
Auto sets ........... 542,021 343,314 275,250-p Sets in Use—Chicago. .. 921,000 1,135,000 1,155,000
RECEIVER SALES COMMUNICATION AUTHORIZATIONS
(Source: Licensee figures) Mar. ‘51 Feb. '52 Mar. ‘52 (Source: FCC) Apr.’51 Mar. '52 Apr. 52
Television sets, units. . . 718,986 410,280 370,905 Aeronautical ......... 32,531 32,176 32,147
Electric radio sets, units 768,083 344,008 380,846 Marine ............ 28,722 34,843 35116
Battery sets, units. .. . . 135,300 43,638 68,339 Police, fire, etc........ 8,825 10,592 10,787
Auto sets, units....... 273,130 195,689 204,990 Industrial ........... 8,852 12,475 12,766
Television sets, value...$142,035,675  $71,835,056  $62,988,663 Land Transportation ... 4,112 4,847 4,886
Electric radio sets, value $21,565,687 $6,488,686 $7,963,825 Amateur ............ 90,691 106,832 108,648
Battery sets, value.... $2,656,750 $844,091 $1,332,640 Citizens Radio ........ 497 878 971
Auto sets, value. ... ... $8,696,203 $5,539,061 $5,912,217 Disaster ............ 0 29 31
Experimental ........ 482 458 349
Common carrier ...... 827 922 942
RECEIVING TUBE SALES ommen carrie
(Source: RTMA) Apr. ‘51 Mar. '52 Apr. '52
Receiv. tubes, total units 35,883,627 30,935,220 26,247,258 EMPLOYMENT AND PAYRQLLS , ,
Receiving tubes, new sets 25,284,390 19,513,454 15,334,092 (Source: Bur. Labor Statistics) Mar. ‘51 Feb. ‘52 Mar. ‘52
Rec. tubes, replacement. 9,052,251 7,231,186 6,095,641 Prod. workers, electronic 273,200 273,100-r 272,900-p
Receiving tubes gov't... 229,339 2,776,796 3,257,119 Prod. wkrs., radio, etc.. . 183,200 171,000-+ 171,100-p
Receiving tubes, export. 1,317,647 1,413,784 1,560,406 Av. wkly. earnings, elect. $60.58 $65.14-r $64.99-p
Picture tubes, to mfrs.. . 278,955 370,206 270,781 Av. wkly. earnings, radio $57.13 $61.28-r $60.84-p
Av. weekly hours, elect.. 41.1 41.2-r 41.0-p
BROADCAST STATIONS Av. weekly hours, radio. 40.4 40.8-t 40.4-p
(Source: F.C) May ‘51 Apr. '52 May '52
TV Stations on Air. ... 107 108 108 STOCK PRICE AVERAGES
TV Stns CPs—not on air 2 0 0 (Source: Standard and Poor's) May ‘51 Apr. '52 May 52
TV Stns—Applications. . 408 536 541 Radio—TV & Electronics 222.0 292.5 2818
AM Stations on Air. . .. 2,271 2,347 2,352 Radio Broadcasters ... 208.7 286.2 2739
AM Stns CPs—not on air 105 68 66 Iy Fi
AM Stns—Applications . 267 324 323 g Quarterly Figures :
Year Previous Latest
FM Stations on Air. ... 648 632 630 INDUSTRIAL Ago Quarter Quarter
FM Stns CPs—not on air 14 14 17 EQU]PMENT ORDERS
FM Stns—Applications.. . ? ? 10 (Source: NEMA) 1st ‘51 4th 51 1st ‘52
Dielectric Heating ..... $520,000 $560,000 $150,000
NETWORK BILLINGS Induction Heating ..... $4,270,000 $3,400,000 $2,400,000
(Source: Pub. Info. Bureau) Apr. ‘51 Mar. '52 Apr. '52
AM/FM—ABC ....... $2,980,183  $3,355,715 3,244,146
AM/FM—CBS ........ $6,487,717 $5,154,077 $4,943,400 INDUSTRIAL TUBE SALES, , ,
AM/FM—MBS ....... $1,539,801  $1,826,527  $1,677,748 (Source: NEMA) 1st ‘51 4th ‘51 1st 52
AM/EM—NBC ....... $4,897,882 $4,184,074 $4,078,593 Vacuum (non-receiving). $6,550,000  $14,300,000  $11,320,000
TV—ABC ............ $1,432,319  $2,076,782  $1,686,583 Gas or vapor......... $2,230,000  $3,170,000  $3,100,000
TV—CBS ............ $2,906,891 $5,643,123 $5,641,831 Phototubes .......... $410,000 $400,000 $500,000
TV—DuMont ......... $574,025 $758,763 $738,926 Magnetrons and velocity
TV=-NBC ........... $4,758,309 $7,357,305 $6,946,751 modulation tubes.... $1,400,000 $6,670,000 $8,460,000
p—provisional; r—revised; e—estimated
4 July, 1952 — ELECTRONICS
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Atomic Energy Contracts Rising

Electronics industry equipment
‘take’ totalled $39.5 million in
'50-'51; more coming

IMPORTANT to the national economy
as well as to the national defense
are government expenditures on the
atomic energy program. They have
totalled $6.5 billion in the last ten
years, according to the McGraw-
Hill magazine Nucleonics.

In the fiscal years 1950 and 1951
the Atomic Energy Commission
spent $521 million with 41 Ameri-
can industries for equipment and
supplies alone, exclusive of expendi-
tures for construction, research and
development and raw materials.

Of this $521 million, $39.5 mil-
lion (8 percent) went to the elec-
tronics industry.

> Electronics’ Share — Between
June 31, 1949 and June 31, 1951

electronics industry contractors
received 146 contracts making up
the $39.5-million. Subcontractors
handled $8.5 million (22 percent)
of this business.

Prime contractors obtained 96
percent of their equipment and
supply business through negotia-
tions, 4 percent by bidding com-
petitively. Firms having more
than 500 employees received 97
percent of the dollar volume, those
with fewer employees 3 percent.

Subcontractors negotiated 67
percent of their business, obtain-
ing 33 percent by bidding. Com-
panies with over 500 employees got
65 percent of it, smaller ones 35
percent.

> Future Prospects—No estimate
of the amount of money to be spent
bv the AEC on equipment and sup-
plies and, in particular, electronic
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equipment and supplies, in the fis-
cal year 1953 (beginning July 1,
1952) is yet available.

The Commission has, however,
asked for an overall $4.5-billion
appropriation (incluling a supple-
mental request), and this is 246
percent higher than in 1952.

Wanted: More

Electronic Engineers

$4,000 starting salaries clean
up crop of June grads; pirating
is costly; last reserve is Europe

THE law of supply and demand de-
termines pay rates. With the short-
age of electronic engineers, salaries
are rising.

To attract badly-needed engi-
neers, many firms are surveying the
industry-wide salary situation al-
most monthly and adjusting their
own rates accordingly.

» Fledgling Pay—June graduates
with a B.S. degree are signing up at
about $320 a month, in a range of
$280 to $350,

Some factors affecting the
figure are company size and loca-
tion, fringe benefits, extent of job
security, amount of practical'indus-
trial or military experience ob-
tained before graduation,

To offset high starting salaries,
more complex work is being as-
signed to graduates right from the
start. This includes responsibility
for paper work, easing the burden
of such work on more experienced
engineers.

A DMaster’s degree today rates
little or no automatic boost in start-
ing pay. Instead, salary upping is
based on ability to analyze circuits
and understand theory. A maxi-
mum of $50 extra per month for an
AM.S generally goes to those having

5
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a thesis directly related to the work
they will do.

» Pirating—The limited supply of
June grads is just about gone.
There is now practically universal
agreement that pirating of engi-
neers eventually hurts the pirating
firm along with the rest of the in-
dustry, hence engineer job-chang-
ing today is principally for reasons
other than salary.

Reserve of engineers in Europe
appears to be greater than our own.
Already a few U.S. firms are im-
porting these men, despite language
difficulties, expenses of moving and
delays in getting security clear-
ances.

» Holding Their Own—Turnover
is a major factor in the engineering
picture. At least one large elec-
tronic firm is now holding engineer-
ing turnover below 0.1 percent per
month, without paying above-
normal salaries, but 1 percent per
month is considered good by other
companies in the industry.

Car-Card Radio

Wins Decision

By A 7-to-1 vote the Supreme Court
of the United States has decided
that broadcast reception in buses
and streetcars does not violate the
constitutional rights of passengers.

This was good news for Transit
Radio, Inc., chief proponent of the
system. Its next hurdle will be to
gain unqualified approval by FCC,
which has never actually disap-
proved.

» Counting Sheep—Advertisers
like the idea of broadcasting to a
captive audience that can be accu-
rately counted (ELECTRONICS, p 72,
June 1948). A musical program
available to the general listening
public can be hopped up during
commercials by a special ultrasonic
tone that raises the volume on the
bus receivers.

Transit Radio now operates in
nine cities and has equipment in-
stalled in 3.200 vehicles, according
tfo Richsvrd C. Crisler, president.
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Microwave Telephone Expands

Bell System adds new facilities.
Several enter

field

independents

L.ARGEST OPERATOR of microwave
telephone equipment is the Bell
System, with 5,350 miles of radio-
relay links in operation and an ad-
ditional 1,560 miles under construc-
tion. This represents a total capital
outlay of $75 million.

The map shows Bell’s microwave
network, including 407 miles oper-
ated by Bell of Canada. Coaxial
cable routes supplementing these
facilities are shown as light lines.

Major radio-relay links provide
six  broad-band communication
channels. Each broad-band channel
can carry either one television
program or upwards of 600 tele-
phone conversations. At present,
Bell’s microwave facilities largely
carry television programs. How-
ever the amount of telephone traffic
carried by microwave will be
doubled by the end of 1952,

» Selling to Bell—Western Elec-
trie, AT & T’s manufacturing sub-
sidiary, builds the bulk of the Bell
System’s microwave equipment, in-
cluding all major radio-relay links.
However, where the great traffic-
handling capacity provided by WE
equipment is not required, Bell
often buvs microwave equipment
manufactured by ontside concerns.

Philco has supplied 218 miles of

microwave radio relay for single-
channel tv service.

Chief suppliers of so-called
“skinny” route equipment that pro-
vides up to 24 telephone channels
between toll centers include Fed-
eral, Philco and REL; 642 miles of
such equipment are operated by
the Bell System.

» Independent  Companies — De-
struction of outside plant by ice,
windstorm or rockslide can be dis-
astrously costly to the telephone
industry’s little fellow. So inde-
pendent companies, totaling 5,300,
are also eyeing microwave favor-
ably.

Peninsular Telephone of Tampa,
Fla., Tidewater of Warsaw, Va.,
and Citizens’ Utilities of Redding,
Calif., have installed Federal 24-
channel links for toll-center
hookup.

Outside continental U. S., Mari-
time Telephone and Telegraph of
Canada and the Puerto Rico Tele-
nhone Co. use Federal links. In
Hawaii, Mutual Telephone has in-
stalled Link Radio equipment for
intra-island use,

Silicon Transistors?

ONE MAJOR DRAWBACK of germa-
nium transistors, both point-contact
and junction, is that above 75 or 80
degrees centigrade they become un-

(Continued on page 8)
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SYLVANIA CHALKS UP

an Instant-
Firing
ATR TUBE

Sylvania proudly announces a new Instant-
Firing ATR Tube, Type 6214.

This tube now makes possible for the first
time, the operation of a Beacon Radar from a
single antenna. Previously, reliable Beacon op-
eration required use of two separate antennae—
.one for receiving and one for sending.

The New Sylvania Tube permits a Beacon to
“clear its throat” immediately and answer a re-
ceived signal instantly by transmitting a reply

/v

the way to new and more compact designs resalt-
ing in worthwhile savings in equipment manu-
factrre.

This new component is just one more example
of the constant research and engineering skill
which has established Sylvania’s leadership in
electronic development. :

For data concerning the ATR-6214 or any
other Sylvania Microwave Tube, write today to:
Sylvania Electric Products Inc., Dept. E-2507,
1740 Broadway, New York, N. Y. '

signal—-OVER THE SAME ANTENNA. It opens

SYIN;

FLECTRONIC DEVICES ; RADIO TUBES; TELEVISION PICTURE TUSES; ELECTRONIC TEST EQUIPMENT; FLUORESCENS TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS

ELECTRONICS — July, 1952 7



IND L E TRY |

—Centinued

stable or may not operate. Reports
from the field indicate that silicon,
abandoned in early transistor devel-
opment for more promising germa-
nium, remains stable at higher
temperatures.

‘Silver Ear’ Speaker
Due In Few Months

‘GOLDEN EAR’ high-fidelity audio
enthusiasts who are accustomed to
pay three and four-figure prices for
their equipment recently heard a
reasonably high-fidelity loudspeaker
destined to sell for $20 to $25.

Using four $1.25, five-inch
speaker units in a specially con-
structed plywood cabinet, Jordan J.
Baruch of MIT’s Acoustics Lab has
obtained a speaker system that is
reasonably flat from 40 to 11,000
cycles. He could really please the
Golden Ears, using similar tech-
niques, but the end product would
cost more,

» Availability—Good news for
Silver Ears (who like high-fidelitv
but can’t afford premium prices) is
the fact that Ultrasonics Corp. of
Cambridge, Mass., has already

taken out a license, made a produc-
tion prototype and will be in pro-
duction in a few months,

NARTB Seeks to Ease

Federal Operator Requirements

FCC proposal might free
needed technicians for coming
tv activity

FOLLOWING on the heels of several
individual grants to f-m broadcast-
ers, the National Association of
Radio and Television Broadcasters
has petitioned the Federal Com-
munications Commission for indus-
try-wide relaxation of rules on
station operations,

For an f-m transmitter perched
upon a mountain accessible only by
jeep or skis, remote-control unat-
tended operation may mean the dif-
ference between f-m programs or no
programs. Any station carrying a
high percentage of commercial pro-
grams might find a full complement
of $85-a-week operators good insur-
ance against a blowup in the middle
of a revenue-producer. But most
f-m stations are not in the big
money.

» Standard Broadcasting — FCC,
nudged by NARTB, now proposes
that all nondirectional a-m sta-
tions (as well as f-m) with power
less than 10 kw shall be allowed to

operate by remote control. More-
over, it would relax the require-
ment calling for a first-class
licensee to run the equipment, al-
though NARTDB suggests that one
operator of this grade be kept on
call. Actually, routine station
operation by men of lesser license
grade under a top-licensed man is
already permitted because of
personnel shortages. The new
proposal would standardize a
temporary measure.

Operator unions will file lengthy
dissents by the Commission’s dead-
line for comments on August 4,
1952. Labor groups that are usu-
ally in bitter competition arve
united in opposition to what they
consider the industry’s bid for
‘cheap help’. Pointing out that a
good operator is paid as much for
what he knows as for what he
does, the unions feel that by keep-
ing standards high both operating
engineers and broadcasters get
needed protection.

» TV Squeeze—Strongest motiva-
tion for the NARTB petition stems

from the economic pressures of
(Continued on page 10)

Ta Trucks Use Electroﬁi.;.s”t.é Fa

cilitate Passing

When a motorist wants to pass this truck, his horn signal is picked up by a microphone at the rear of the truck, amplified and
fed to a loudspeaker in the cab. The driver then operates the pass or don’t pass signal light switch at his fingertips. Designed
to increase road safety, the warning device is being installed on Shell tank trucks in Sweden

8
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PERMANENT /.
*
OPPORTUNITIES
FOR
ENGINEERS -PHYSICISTS-CHEMISTS
!
T The Sprague Electric Company, one of the basic companies in the elec-
tronics industry, ofters permanent employment to qualified personnel.
Sprague-made components are used by the millions, not only in military
electronics, but in peace-time radio, television, electronic computers, and
in all the phases of industrial electronics.
* You can grow with Sprague!
Pleasant working conditions 1n modern, well-equipped laboratories and
plants in the heart of New England’s Berkshire Hills, famous summer
and winter resort area—just 45 miles from Albany, N. Y.
i PRESENT OPENINGS INCLUDE:
PHYSICISTS: All grades, for research CERAMICISTS and ELECTRICAL
and development on transistors and solid ENGINEERS: All grades, for research
state problems. and development on printed circuits.
ELECTRI;AL ENGINEERS: All gmchs‘ CHEMISTS and CHEMICAL ENGI-
for research, development, and applica- . i
. . : 0 NEERS: Junior, for research and product
tion engineering On resistors, Capacitors. o O I
* radio interference filters, and pulse- J oprhe [ dielecerics.
e gy clements, and dielectrics.
ELECTRICAL ENGINEERS: All grades. ORGANIC CHEMIST: Ph.D., for
for complex test equipment design and investigation of mechanisms of organic
production. reactions and structures of organic com-
PHYSICISTS: All grades, for experi- pounds.
mental research involving highly accu- .
* rate measurements in properties of new MEFHI}NIfAL Eh:{GlleERS' Al}
materials, grades, for design and development o
production machinery.
PHYSICAL CHEMISTS: All grades,
for research on dielectrics, resistance METHODS ENGINEERS: All grades,
elements. and thin metal films. for factory planning and methods work.
s Please send your full
qualifications to:
Engineering Department
NORTH ADAMS, MASSACHUSETTS
*
PIONEERS IN ELECTRIC AND ELECTRONIC DEVELOPMENT
* * * * * * *
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television. In New York City,
where salaries in most fields are
highest, operators are getting as
much as $150 for a 5-day, 40-hour
week. Here, the income from f-m
is inconsequential and a-m rates
are being forced down. Many a-m
broadcasters anticipate embarking
upon tv’s ocean of red ink. They
see the engineer market being
inflated by the very fact that

they must then double their
own licensed-operator employ-
ment. And this is but a fraction

of the nonlicensed technical per-
sonnel necessary.

The Commission asks one $64
question: how is it proposed that
remotely controlled stations or
those using nontechnical opera-
tors put into immediate effect,
after an alert, the Conelrad
(ELECTRONICS, p94, Aug. 1951) fre-
quency-changing program that de-
nies navigational information to
enemy aircraft?

Parts Distributors
Score Bypassing

DISTURBING to industrial distribu-
tors of electronic parts is bypassing
by manufacturers dealing directly
with large plants. Affected distrib-
utors have recently become vocal
enough on the subject to induce at
least a few parts manufacturers to
protect them with respect to price.

Not so readily reduced is the
bypassing of radio-tv replacement-
part distributors by set makers
selling components to servicemen
direct or through their own distrib-
utors. This part of the distribution
picture is complicated by the fact
that there are (1) set makers doing
a legitimate business in ‘original
replacement’, (2) those that have
inadvertently bought more parts
than they can use in receiver nro-
duction and, (3), those that delib-
erately overbuy to hammer down
price and plan to dump the surplus.

Several industry groups are
studying the last-mentioned situa-
tion but so far the most concrete
suggestion reported involves some-
what vague ‘monitoring’ of sus-
pected factory accounts.

10

‘Community’ TV
Antennas Big Business

Even applicants for uhf-tv-
station licenses are wooing
operators; ‘built-in’ audience
easily captured

COMMUNITY TV antenna systems
have quietly become a very respect-
able equipment market.

These systems, which simply pick
up distant tv stations on a master
antenna and distribute the signals
to homes of subscribers via cable,
require neither heavy manufactur-
ing facilities nor extensive staff.
Thus the new field may very well at-
tract many companies which couldn’t
possibly consider entering, say, the
manufacture of tv transmitters.

» Expansion Plans—Though only 70
to 80 systems are operating today,
serving perhaps 10,000 to 15,000
homes, at least twice that many
more are being planned. And the
planners seem to have little fear,
even though the late unlamented
freeze on new stations is over, that
the advent of new stations will dry
up their future.

Investment per system can be
quite substantial. The largest sys-
tem in operation today, Trans-Video,
Pottsville, Pa., has invested $300,000

New Battery Designs Hit Market

Alkaline electrolytes used
in B batteries for
personal portables

ALKALINE dry-cell batteries have
received widespread publicity in re-
cent weeks by virtue of their use as
B batteries in personal-portable ra-
dios. Two companies, RCA and Em-
erson, have already announced
new sets using such batteries.
Others are expected to follow suit.

» Content—Design of a flat-type
alkaline dry cell, according to the
Ray-O-Vac Company, centers
about the use of sodium-hydroxide
(caustic soda) electrolyte, with a

to serve 1,600 subscribers —and it
plans to expand to serve 3,000 or
more. Many other companies have
even more ambitious plans, in such
cities as Harrisburg, (5,000 sub-
scribers) and Williamsport, Pa.
(4,000).

> Cable is Key — Early company in
the business was Jerrold Electron-
ics, Philadelphia. RCA, Philco, and
Technical Appliance are active and
latest is Spencer-Kennedy, Cam-
bridge, Mass. The price differential
between companies is as great as
2-to-1.

Such systems are proving a boon
to coaxial-cable manufacturers,
since each installation uses miles of
high-quality lines. To date, most
systems have employed cable such
as RG/59U and RG/11U. Operatore
are constantly pushing cable mak-
ers to develop lower-loss lines, so
that amplifiers may be spaced far-
ther apart —substantially reducing
costs.

» UHF ‘IN’ — Applicants for uhf-tv
stations are wooing community-
system operators, for the simple rea-
son that they can provide a ‘built in’
audience the day a uhf station be-
gins telecasting.

One converter at the master an-
tenna can bring a uhf signal down
to a vhf channel to be fed to the en-
tire system — obviating the need for
each set owner to buy a converter
and uhf antenna at $50 or more.

Rear view of the new RCA personal
portable, showing the new alkaline
B battery at the left

zinc anode and a manganese-diox-
ide mixture for the cathode ma-

terial. With usage of the battery,
(Continued on page 14}
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CENTRALABS ELECTRONIC FAMILY

Many members have made electronic history!

Today, of the most advanced
developments in electronic equip-
ment -- from modern hearing aids
to television, radar and X-ray
~- are built around the revolu-
tionary components pioneered and
introduced by Centralab.

Tangible evidence of the cease-

many

f ' less research that gives fresh

1929 Firsts combisatine
voriable resiatsr and switth.

emphasis to the fact that many
products bearing your trademark
serve better =-- last longer ...
thanks to the continuing engineer-
ing advances of Centralab.

As in the past -- so in the fu-
ture -- you can look to Centralab
for leadership in electronic com-
ponent research.
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the electrolyte becomes absorbed
gradually.
For portable-radio use, the bat-

teries are light-drain devices,
rated at about U0 milliampere
hours and able to withstand up to
15-milliamperes current drain. The
same Dbasic design, changed
slightly by the addition of mer-
curic oxide to the electrolyte, gives
a heavy-drain battery tor other
uses.

Several new radios are using
two 13-volt A batteries connected
in parallel. These are of the con-
ventional zinc-carbon construction
but with a special mix of manga-
nese dioxide for the depolarizer.
Leak-proof steel containers seal in
the ingredients for longer life.

» Mercury Cell—The new alkaline
batteries are somewhat similar in
action to the mercury cell of the
P. R. Mallory Company, in which a
solution of potassium hydroxide
and zinc oxide forms the electro-
Iyte, a pressed zinc pellet or a roll
of thin corrugated zinc strip forms
the anode and pure mercuric oxide
with graphite added forms the de-
polarizing cathode. Mercury cells
have long shelf life because there
is little or no internal cell reaction
until electrical energy is drawn
from the cell.

Batteries of the carbon-zinc
type, for portable-radio use, are
being revamped by the National
Carbon Company and improved de-
signs are expected to be on the
market at low cost early in July.
The new carbon-zinc B battery will
be of the flat-type, and the new
cylindrical A battery will be twice
the length of the usual 13-volt cell.

TV Manufacturers Fight
Summer Slump

New line introductions plus
special convention promotions
may boost summer sales

NEW television models and new ad-
vertising campaigns are usually in-
troduced in the fall. This year, how-

ever, because of the July political
conventions, manufacturers have

14

been virtually forced to promote tv
sales in what has nearly always
been a month of very low buying ac-
tivity.

» Plans—Westinghouse, Admiral
and Philco are engaged in twin
summer promotions. Each is spon-
soring convention coverage on
television and introducing new tv
sets. Other manufacturers such as
RCA, Crosley, Zenith and CBS-
Columbia are unveiling new tv
models during the slow season.

For some companies, this is the
third time in 1952 that new set de-
buts have taken place. There may
be more this year. Normally, new
models are introduced twice a
year.

In addition, many special promo-

tions are planned. Free phono-
graphs with each console sold, free
use of a set during the convention
and special contests for cash prizes
are some of them.

» Cutlook—Consensus of opinion
is that price is the really important
consideration in today’s market. In
fact, some companies expect a
trend toward greater production of
low-priced 17-inch models.

One manufacturer sees 1952
sales by tube size reaching the fol-
lowing percentages: Consoles: 60
percent 20-inch tubes, 40 percent
17-inch tubes; Combinations: 85
percent 20-inch tubes, 15 percent
17-inch tubes; Table Models: 40
percent 20-inch tubes, 60 percent
17-inch tubes.

R-F Heater De-Bugging Slow

Industry struggles to meet
FCC’s June 30 deadline on
radiation and interference

ON JUNE 30 FCC rules limiting ra-
diation from radio-frequency heat-
ing equipment go into effect. At the
time of this writing, it appears that
a substantial percentage of the coun-
try’s r-f equipment will then be op-
erating illegally, or shut down.

A survey among specialists en-
gaged in de-bugging industrial
equipment and issuing FCC-re-
quired certificates showing compli-
ance with FCC rules shows that
many are flooded with jobs and will
not be able to take on additional
ones (or even complete those con-

tracted for) by June 30.

Estimates of the percentage of
equipment that will be operating
legally after June 30 run between 30
and 90 percent, with several ex-
pressing concern over industrial
production interruptions caused
by shutting down equipment that
has not been or cannot be certified.

» Relaxations — Certain of the FCC
rules have been eased.

A multi-unit installation covering
an area that can be contained in a
500-ft. circle may be covered by one
certificate.

Medical diathermy users have
been granted a year extension to
June 30, 1953.

» Field Findings — Each installation
(Continued on page 16)

R-F Heater Interference Experience

Equipment Type Freq. Range

High-frequency motor-generator

sels up to 3,000 cps

Recommended Steps

Usually no corrective measures necessary,
unless harmonic radiation is high

Vacuumn-tube generators 100 to 500 ke Shielding and power-line filtering

Quenched-gap 200 to 500 ke Shielding often needed if manufactured
prior to July 1, 1947

Mercury-hydrogen gap 20 to 70 ke Most units already provided with steel
shielding. May require extra shielding and
some line filtering

Plastic-sealing 6 to 160 me Shielding of both vacuum-tube oscillator
and electrodes essential

Plastic-preheaters 6 to 50 mc Usnally provided with oscillator and elec-
trode shielding. If not, shielding essential

Wood-gluing, rubber, chemical Usually necessary to improve shielding to

heating and drying 2 to 50 me meet requirements

Foundry core baking

Most units manufactured after July 1,
1947, and thus certified by manufacturer
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insures the reliability of your equipment.

Miniature air-damped Barrymounts were developed specif-
ically to help you with your miniaturization projects. They
give you these advantages:

1. Less space — reduced height cuts cubage of mounted
equipment.

2. Less weight — only 5/16 ounce per unit isolator.

3. Wide load range — 0.1 to 3.0 pounds per isolator.

4. Satisfy temperature (—67 to +170F), vibration, and
other performance requirements of JAN-C-172A —
special models available for extreme high or low
temperatures.

5. Ruggedized models — available for equipment that
must meet shock-test requirements of AN-E-19, MIL-
E-5272, and MIL-T-5422.

6. Four styles — available as unit isolators or assembled
with mounting bases built to your needs.

=] For complete information, ask
R = ﬂ for Barry Catalog 523-A; it’s
® | free on request. And for greatest
TYPE 6475 TYPE 6695 benefits with miniature Barry-
- mounts, let our Field Engineer-
ﬂ ﬁ ing Service share our experience
A with you in the early stages of
L T b e e your designs.
TYPE 6465 TYPE 6690

THE BA n n Y CORF.

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS

i SALES REPRESENTATIVES IN
i © hflonta - Chicage - Clexetand Dalles Daytan Detrait Los An_,u_g;-'lﬂ Minneapolis  Mew York Philodelphis
’ % Phoonix . Eechester 51 Louls Som Frencisce . Seottls “Toronts = Washingien

ELECTRONICS — July, 1952

T



—Cantinuea

presents different problems to engi-
neers and technicians doing the de-
bugging and making certification
measurements.

It takes 20 to 40 man hours to add
required screening and filtering to
make an offending piece of equip-
ment operate properly, and 10 to 20
hours to make certification measure-
ments.

Cost usually runs between $300
and $500. Figures are subject to
wide variations.

One specialist saves multi-unit
customers money by de-bugging one
piece of equipment and letting com-
pany employees perform like opera-
tions on other units.

In difficult cases, many compan-
ies have been forced to use elaborate
screen rooms to house heating
equipment.

Some firms move equipment
into basement locations to take ad-
vantage of the natural shielding
afforded by the earth.

Electronics Firms Lead
In Defense Contracts

Sixteen electronics companies
are among top 100 listed by
Munitions Board

ELEVEN PERCENT of the $44 billion
spent on defense contracts from
July, 1950 to December, 1951 went
into the coffers of sixteen elec-
tronies and related-industry manu-
facturers.

These firms were among the top
100 military contractors who re-
ceived 59.9 percent or $26 billion
of all military prime contracts for
the period.

General Electric again topped the
electronic firms on the list but a
large percentage of its contracts
are for jet engines. Along with GE,
Westinghouse and AT&T were
other major electronic manufactur-
ers in the first 20 companies. Prin-
cipal upward change is for Syl-
vania, which moved from 91 on the
previous list to 71st place on the
present one.

> Top Firms—Following are the
electronics and related-industry
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firms on the list of 100 military
prime contractors:

Percent

I’osition Millions of Total
General Electric. 5 $976.8 2.2
Westinghouse 12 674.4 1.5
AT&T ......... 13 657.8 1.5
Sperry ........ 17 479.0 1.1
Bendix ........ 18 473.4 1.1
T&T .......... 282 286.8 0.7
RCA .......... 2] 211.3 0.3
Aveo ..., 33 184.6 0.4
Philco ......... 10 160.7 0.4
Raytheon ...... 12 142.7 0.3
Collins ........ 44 138.7 0.3
Hazeltine ...... 56 93.1 0.2
American Bosch. 59 91.4 0.2
Sylvania ....... 71 76.9 0.2
Stewart-Warner. 78 63.3 0.2
Giltillan ., ... .. 87 53.3 0.1

Kaiser-Frazer Eyeing
Electronics

AUTOMOBILE-MAKER Kaiser-Frazer
is studying the electronics field,
may manufacture power tubes.

Negotiations are reported to be
under way with another company
that would provide plant facilities
and electronic engineers.

What's Behind the Figures—

Network Billings

Fifth of a series explaining
items reported on statistical
page each month

NETWORK BILLINGS, the fifth cate-
gory of statistics reported each
month in Figures of the Month
(p 4), represent the gross time
charges billed to advertisers and
agencies each month by the major
radio and tv networks, as compiled
by the Publishers Information Bu-
reau of New York.

Only wnetwork charges are in-
cluded; billings for time sold by in-
dividual stations, not carried as net-
work programs, are not reported,

The accompanying charts, which

show the trend in billings for each
network from October 1950 to the
present, reveal that tv is forging
steadily ahead of sound radio in
gross billings. For the first four
months of 1952 network radio
(ABC, CBS, MBS, and NBC) pro-
duced billings of $56.5 million while
tv (ABC, CBS, DuMont, NBC) ac-
counted for $60.7 million.

This is a sharp reversal of posi-
tion from the previous year. In
1951 network radio billings were
$174.7 million for twelve months,
against $128.0 million for tv.

» Competition—NBC has pushed
ahead in tv, capitalizing on its
early promotion of video as a net-

{Continued on page 18)

NETWORK A-M/F-M BILLINGS BY MONTHS

NETWORK TV BILLINGS BY MONTHS
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the @ type 1932-A Distortion and
Noise Meter $595.00

Here is a highly accurate, easily operated instrument widely used for the
measurement of audio fidelity, distortion and noise. This instrument is very
valuable for production-checking and adjusting attenuators, audio amplifiers,
audio oscillators and radio receivers, and checking envelope distortion of oscil-
lators up to 900 Mc. Among Its Many Uses Are:

Complete, continuous and accurate wave analysis of fundamentals
from 50 to 15,000 cycles; with harmonic range up to 45,000 cycles when
used with an oscilloscope — invaluable for checking hum, noise and
distortion

Rapid selection of frequency — only one main tuning control and
push buttons used

Indication of frequency with accuracy of better than 39%,, making it
a reliable frequency meter

Direct audio voltage measurements of 600-ohm systems over a range
of 4+20 to —40 dbm

Highly sensitive voltage measurements from 1 mv to 100 volts, if
calibrated first

Detection of noise levels down to 200 uv — inherent noise of instrument
considerably less

Visual observation of distortion components with an oscilloscope; the
distortion components at the output jack and the input to the analyzer
are applied to the horizontal and vertical plates of a scope. The resulting
lissajous figures give visual indication of the prevalent distortion
harmonics. Simply by tuning through the frequency spectrum, a con-
tinuous visual indication of distortion present is obtained.

The accuracy, rapidity and ease with which a wide variety of measure-
ments can be made has ideally adapted this instrument to the production check-
ing of radio receivers, electronic instruments and components, as well as for
everyday measurements in the communications laboratory.

[ ]
LL In Distortion Analyzer
A Noise Indicator Frequency Meter

80 o B0 e SO0, —— PN — EODOS. =~ IBOOOA

Abridged Specifications

Distortion Range: Push buttons select full-
scale meter deflections of .3, 1, 3, 10 or
30 per cent dislortion

Noise Range: Noise measurements made to
80 db below reference calibration level

Audio-Frequency Range: 50 to 15,000 cycles
for fundamental in distortion measure-
ments; 30 to 45,000 cycles for noise
and hum measurements

Required Input Voltage: between 1.2 and 30
volts for 100,000-ohm input; between
0.8 and 30 volts for 600-ohm input

Residual Distortion Level: 100,000-ohm in-
put — 05%, (maximum distortion) be-
low 7,500 cycles; 0.10% above 7,500

Residual Noise Level: Less than 80 db

Accuracy: Essentially =5%, of full scale
for distortion, notse and dbm wmeas-
urements

SRR

GENERAL RADIO Company &

275 Massachusetts Avenue, Cambridge 39, Massachusetts, U. S. A.
90 West Street NEW YORK 6 920 S. Michigan Ave. CHICAGO 5 1000 N. Seward St. LOS ANGELES 38




'SDUSTRY BEPORT — Continued

work medium, but is below CBS in
radio. The combined billings (ra-
dio and tv) of these two networks
are about on a par: $111.2 million
for CBS vs $113.5 million for NBC
during the year 1951, and $41.5
million for CBS vs $44.9 million
for NBC in first third of 1952.

Both networks now get more
gross income from tv than from
radio, whereas ABC still makes its
major revenue from radio.

Primes Off W-H Hook

LABOR DEPARTMENT plan to hold
government contractors responsible
for the wage and hour policies of
their subcontractors (p 20, June)
under the Walsh-Healey act has
been indefinitely postponed.

Secretary Maurice Tobin can-
celled a June 10 hearing which was
to have lead to a July 1 regulation,
has announced no new dates.

Converters Hold UHF-TV Fort

Present price problem defers
production of complete-cover-
age receivers

ALTHOUGH coverage of 82 channels
will be provided in the ultimate tv
receiver, a survey of 30 receiver
manufacturers reveals that the
need to maintain present low
prices prevents immediate produc-
tion of such sets.

Only two receiver models so far
announced provide complete cover-
age of vhf and uhf channels with-
out additional parts or accessories.
However, some companies have en-
gineering models built, and at least
one front-end manufacturer offers
a tuner covering channels 2 to 83.

The present uncertainty of when
and where stations will open on
the uhf channels is reflected in the
receiver industry. Manufacturers
are more concerned with holding
down the cost of a receiver than
providing maximum utility in the
near future. In the words of one,
“We will not use a complete 82-
channel tuner until forced to. Some
of our new models use strips,
others converters.”

> Biggest Market—Manufacturers
are most concerned with sales in
presently served areas which will
get additional stations. In such
areas 17 million receivers now op-
erate. Any of these can be used
with a converter to receive uhf
channels, and those equipped with
turret tuners can usually be modi-
fied with strips to receive a few
uhf channels. As a result, nearly
all manufacturers are planning
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to push the sale of converters.

For the oldest receivers, the
converter sets on top of or along-
side the receiver cabinet. Some
models made since 1949 have had
space provided in the design of
cabinet and chassis for the con-
verter to be fitted in. Some of
these cover only a few selected uhf
channels, other tune all uhf chan-
nels from 14 to 83.

Some manufacturers will pro-
duce their own design of converter,
others plan to purchase from
front-end makers, as complete
chassis or as subassemblies like
vhf tuners.

Separate-unit converters cover-
ing uhf channels range in price
from $29.95 (Teleking) to $49.95
(GE), most companies say “will be
under $50.” Strips for old sets
having turrent tuners cost from
$2 up, are given free during 1952
to viewers in cities getting uhf
channels by Sparton and Admiral.

Coin-Box Television
Will Show on Wire

TELEMETER is Paramount’s version
of subscription television, whereby
the home viewer may hope to see
first-run movies from his easy
chair. Zenith (Phonevision), NBC
and Skiatron also have systems for
the same purpose but use different
methods of denying the program to
nonsubscribers and other ways of
collecting.

International Telemeter Corp., of
Los Angeles, places a coin box be-
side the television set and wires in

Telemeter coin box that shows program
price is connected by cable to chassis
within television cabinet. When suffi-
cient coins are deposited, the movie is
seen and the sound track heard. An
electronic tape recorder notes the show
land amount paid

a sealed chassis connected by ar-
mored cable. When the receiver is
switched to a Telemeter band, a dial
on the coin box is lighted and soon
clicks out the price of the program.
At the same time, a ‘barker’ audio
channel starts advertising the at-
traction persuasively. The screen
shows a futuristic pattern of light-
ning flashes, with an occasional
tantalyzing glimpse of a close-up or
still scene.

» Nickel-in-the-Drum—When coins
are dropped into the box, the dial
revolves to show the balance due.
When the full viewing price has
been deposited, the show comes on
bright and clear. The set auto-
matically switches to the program
sound channel. Other sets, un-
equipped for Telemeter, see only the
darting flashes, while two sound
channels fight, the barker being
somewhat the stronger.

Whether FCC will ever license
any subscription tv system over the
protests of film exhibitors and con-
stitutionalists is a moot question

now. For a field test, Telemeter
(Continued on page 20)
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% RECTIFIER

CORPORATION

D-1224
1/8" diameter
1/4'" length
Potted in thermo-
setting compound.

2 Times

actual Size
5
D-1224
RMS applied voltage, max. .... 26 volts per cell
Peok inverse voltage .......... 60 volts per cell
RMS input current, max. ...... 500 microamperes
DC output voltage ............ 20 volts per cell
Voltage drop at full load ........ 1 volt per cell
DC output current, avg. ...... 200 microamperes
DC output current, peak ....... 2.6 milliamperes
Max. surge current ............ 10 milliamperes
Reverse Leakage at 10V RMS ... 0.6 microampere
Reverse Leakage at 26V RMS . ... 3 microamperes

Frequency max. CPS ... ... ..o e 200 KC
Also available in 2-cell Diodes.

EL SEGUNDO
CALIFORNIA

ﬁ

2 Times
actual Size

International

RECTIFIE
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R CORPORATION

~ /M,ﬂf

D-1290
RMS opplied voltage, mox. ..... 26 volts per cell
Peck inverse voltage .......... 60 volts per cell
RMS input current, max, ...... 3.75 milliamperes
DC output voltage ...........- 20 volts per cell
Voltage drop at full load ........ 1 volt per cell
DC output current, avg. ....... 1.5 milliamperes
DC output current, peak ........ 20 milliamperes
Maoax. surge current ... 80 milliamperes
Reverse leakage at 10V RMS ... 2.4 microamperes
Reverse leakage ot 26V RMS ... 12 microamperes
Frequency max. CPS ...........voeiinn 100 KC

Also available in 2, 3 and 4-cell Diodes.

D-1290

5/32"" diameter
9/32"" length
Potted in thermo-
setting compound.

GENERAL OFFICES:
1521 E. Grand Ave.
El Segundo, Calif.
Phone El Segundo 1890

CHICAGO BRANCH OFFICE:

205 W. Wacker Dr.
Franklin 2-3889
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proponents expect to tie their idea
into a wired-television system serv-
ing Palm Springs, Calif. Telemeter
programs will be connected into the
local cable at certain hours for
viewing on one of the receiver chan-
nels. By avoiding going on the air,
the system can be home-tested with-
out embarrassment to FCC.

Military Parts Orders
Momentarily Slow

Recent con-
tracts have not yet been re-
flected to

maker’s level

end-equipment
the component-

PRESENT LULL in placement of com-
ponent-part orders by holders of
military-equipment contracts is
temporary, according to Washing-
ton sources.

The military started to ‘stretch
out’ placement of equipment con-
tracts in late 1951 and, seeing less
new business immediately ahead,
prime contractors tightened up on
parts purchases. Parts manufac-
turers, in turn, became reluctant to
expand production facilities and in

some instances this resulted in a
delivery slowdown even on existing
orders.

Military end-equipment orders
stepped up a little in May and June,
1952. This should be felt at the
component-manufacturing level by
August or September.

> ‘Spares’ Too—Further compli-
cating the planning of component-
part makers is the reluctance of the
military to commit itself for quan-
tities of spare parts when it places
initial end-equipment orders. Gov-
ernment officials, remembering the
vast quantities of spare parts stored
up during World War II and the
criticism which this later invoked,
are moving cautiously. “How,”
they say, “can we determine spare
parts needs until a reasonable num-
ber of new equipments are field
tested 7’

Relatively few spare parts are at
present manufactured along with
those needed for assembly of new
military equipment. Thus econ-
omies that might be achieved by
volume production must be fore-
gone. Several possible solutions
are currently under consideration.
One of them involves placement of
spare parts orders concurrently
with equipment reorders.

Audio Ordnance

Rated at 300-watts firepower, this University loudspeaker is mounted atop the
turret of a U. S. tank and used by Army ‘loudspeaker and leaflet companies’ to
broadcast surrender invitations and news to the enemy
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New Director For NPA
Electronics Division

NAMED to a dual post, R. W. Cotton
succeeds J. A. Milling as Director
of NPA’s Electronies Division and
Chairman of the Electronics Pro-
duction Board. He directs the elec-
tronics phases of the mobilization
program and is responsible for ob-
taining critical materials and allo-
cating them to electronic producers.

Now on leave from Philco, where
he is Assistant to the President,
and Vice President of Philco Inter-
national Cotton was formerly Man-
aging Director and Chairman of the
Board of British Rola Ltd., loud-
speaker manufacturers. During
World War 11, he was Controller of
Signal Equipment for the British
Air Commission. He has been serv-
ing as consultant to the U.S.
Munitions Board.

California Surveys
Electronics Potential

Parts and equipment
markets growing but
there are cost hurdles

Hicu MARKET  POTENTIAL is
weighed against high costs in a
new survey of California as a loca-
tion for electronics manufacturing
made by the state’s Chamber of
Commerce.

» Growing Market—The study in-
dicates that one of the most vitally
needed areas of expansion is com-
ponent parts. Manufacturers need
more local production of capaci-
tors and resistors in particular.
Only 10 to 25 percent of such parts
are available from nearby sup-
pliers.

Industrial electronic equipment
is also needed by the state’s mush-
rooming aviation and experimental
military installations.

Television and radio market
potential is between 300 and 400
percent greater than the state’s
present productive capacity. One

out of five radio and television sets
(Continued on page 22)
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TAYLOR VULCANIZED FIBRE —
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Here’s a production man’s dream—a uniform easy-to-work In the
material that can be readily machined in any manner in which railroad

it is possible to machine metal. Yes, Taylor Vulcanized Fibre, field o
which weighs only half as much as aluminum, is a real time

and trouble saver for production men in nearly every branch Rail-joint insulation—which must with-
of the manufacturing industry. stand, year-after-year, the brutal pounding

And another advantage in using this workable material is that of locomotive and car wheels—offers con-

clusive proof of the inherent “toughness”

it is available in numerous forms including sheets, strips, )
of Taylor Vulcanized Fibre.

rods, and rolls, and in a wide range of sizes and thicknesses.

When production schedules call for the purchase of fabricated This 62-page fact-filled
Taylor Catalog describes

arts, made to your specifications, Taylor can furnish them, .
y y .

bhow the many Taylor Lami- f
4

too—on time—ready for your assembly lines. ]
y y ¢ y nated Plastics are made,

It will be well worth your while to get all the facts about how and when they're used,

Taylor Vulcanized Fibre. You may find new ways and means and more important, how
you can use these basic mate-

to use it in making your products better, faster, and cheaper.

. 5 rials to make your product
Let us also give you the details about other Taylor products, j

o ; ] better ... at lower cost’
such as Phenol, Silicone, and Melamine Laminates, as well Write today for « copy of

as Taylor Insulation. Cutalvg E7.

S\NCE \89)

TAYLOR FIBRE CO.
“ﬂ “‘_ NORRISTOWN, PA. < LA VERNE, CALIF.

™

VULCANIZED FIBRE « TAYLOR INSULATION ‘% p‘“s“‘s PHENOL, SILICONE & MELAMINE LAMINATES « FABRICATED PARTS
{‘*&/
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purchased west of the Rocky
Mountains is made in California.

» High Costs—Balanced against
these good market prospects are
the state’s relatively high manu-
facturing costs. Electronics man-
ufacturers there pay about 5 per-
cent more for materials than do
similar producers in Pennsyl-
vania-New Jersey and Chicago
areas.

Labor and shipping costs are
also higher in California’s elec-
tronics industry. The survey’s
figures show that the average
hourly wage for assemblers and
technicians is about $1.65, while
the average in the Chicago and
New Jersey areas is near $1.44.

Employment in the industry has
jumped from less than 4,000 to a
total of 36,000 in the last ten
years.

TV “Saturation-Plus”’
Seen In Eight Years

NUMBER of television receivers in
operation in the United States may
exceed the number of homes with
electricity by 1960. That is the pre-
diction of W. R. G. Baker, General
Electric vice president and general
manager of its Electronics Division.

GE market research indicates
that 53 million sets will be in opera-
tion by 1960, more than three times
the present number and five million
more than the number of homes ex-
rected to have electricity by that
time.

Retween seven and 10 million
homes will have two television sets.

Computers Used To
Predict Weather

QUICKER and more exact weather
forecasts may result from use of
BARK, the Swedish binary comput-
ing machine which can retain one
hundred 7-digit numbers in its
brain.

The application is being worked
out by a group of research scien-
tists from eight nations under the
auspices of UNESCO.

22

AUG. 11-21: Congress of U.R.-
S.I. Sydney, Australia.

Avua. 12-15: 1952 APCO Confer-
ence, Hotel Whitcomb, San
Francisco, Calif.

AUG. 15-16: Emporium Section,
IRE, Annual Summer Semi-
nar, Emporium, Pa.

AUG. 19-22: AIEE Pacific Gen-
eral Meeting, Phoenix, Ariz.
AUG. 22-31: Grand German Ra-
dio and Television Exhibition,

Dusseldorf, Germany.

AuUG. 26-30: Australian IRE
Radio Engineering Conven-
tion, Sidney, Australia.

AUG. 27-29: Western Electronic
Show and Conference, Muniec-
ipal Auditorium, Long Beach,

Calif.
Avug. 27-SEPT. 6: British Na-
tional Radio Show, Earls

Court, London.

SEPT. 8-10: American Standards
Association, Third National
Standardization Conference,
Museum of Science and Indus-
try, Chicago, Ill.

SEPT. 8-12: National Instrument
Conference and Exhibit,
Cleveland, Ohio.

SEPT. 20: Cedar Rapids Section,
IRE, Communications Confer-
ence, Roosevelt Hotel, Cedar
Rapids, Iowa.

SepT. 22-25: NEDA Third An-
nual Convention and Manu-
facturers’ Conference, Ambas-

MEETINGS

sador, Atlantic City, N. J.

SEPT. 29-OCT. 1: Eighth Annual
National Electronic Confer-
ence and Exhibition, Hotel
Sherman, Chicago, Ill.

Oct. 1-3: Canadian Electrical
Manufacturers  Association,
General Brock Hotel, Niagara
Falls, Ont.

OcT. 6-8: NAED, Fall Meeting
of the Pacific Zone, Hotel del
Coronado, Coronado, Calif.

Ocr. 13-17: AIEE, Fall General
Meeting, New Orleans, La.

OcrT. 20-22: Radio Fall Meeting,
RTMA Engineering Depart-
ment, Hotel Syracuse, Syra-
cuse, N. Y.

OcT. 26-29: NAED, Meeting of
Board of Governors, Grove
Park Inn, Asheville, N. C.

Nov. 10-13: NEMA, Haddon
Hall, Atlantic City, N. J.

Nov. 10-30: International Radio
and Electronics Exhibition,
Bombay, India.

Nov. 17-18: AIEE, Technical
Conference on Recording and
Controlling Instruments, Ben-
jamin Franklin Hotel, Phila-

delphia, Pa.
Nov. 19: American Standards
Association, 34th  Annual,

Waldorf Astoria, New York.

JAN. 14-16, 1953: Joint AIEE-
IRE Conference on High Fre-
quency Measurement, Wash-
ington, D. C.

Business Briefs

B Electronics and communication
equipment production and delivery
for the armed forces is now five
times greater than it was in Janu-
ary, 1951, according to General
Omar N. Bradley.

»21 Servicemen strategically lo-
cated about the country form a
field advisory board serving the
Standard Transformer Corp. They
advise the firm on replacement
problems, are consulted concern-
ing new products and new tech-
nical literature.

» Industry now leads educational
institutions and government agen-
cies as the largest customer for
scientific instruments and appara-
tus, according to the Scientific Ap-
paratus Makers Association.

» Two Contracts for television
equipment have been signed by
Bogota, Columbia. One for 6,000

tv sets at $840,000 goes to E. K.
Cole Ltd., London. The other, for
a tv transmitter and associated
equipment costing $230,971, goes
to Marconi’s Wireless Co. Ltd.,
London.

» West German market for radio
receivers is expected to increase
this year. In 1951, manufacturers
there produced 2,500,000 sets, of
which 200,000 were exported.

» Magnetic Amplifiers are being
used to regulate current and volt-
age in a new type of railway pas-
senger car lighting generator sys-
tem developed by Bogue Electric
Mfg. Co.

» Electronics may eliminate one of
the solid institutions of the elec-
trical age, the meter man. Devices
that read household meters and
automatically transmit the infor-
mation to distant electronic busi-
ness machines for billing and com-
plete record keeping are forecast
by W. R. G. Baker of GE.
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ELECTRONIC ENGINEERS, DESIGNERS, MANUFACTURERS:

'|‘h 're here! fwe/-/qyfé
A [°_[| PLUG-IN HEADERS

PRECISION HERMETICALI.Y SEALED

— with solid |
metal blanks

extraordinary -
punishment

Here’s a completely
new line of plyg-in
headers that represent -§

* an entirely new principle §i
of hermetic sealing—a 1!

_ type more rugged than 1

. any design previously |
‘available anywhere. In - §8
these headers a great

" increase in mechanical
strength as been achieved
by substituting solid metal - }1
blanks in place of the usual
metal stamping. The result
is effective sealing with . §

* vastly improved ability to
thhstand stress, strain

and shock.

— many standard
types for economical |
problem solutions

Available in an extended range

of types, these headers incor-

- porate all the time-proven
features that have made E-I
headers and terminals the stand-
asd of quality for more than 10
~ years. These include low expan-
_ sion, high temperature glass, tin-
dxp for easy soldering, silicone
‘treatment to combat spray and
kumidity, individual testmg and
many others. Why not call, wire or
write today for full partlculars

— available in 8 to 11 pins
with or without flange

ELECTRICAL INDUSTRIES - INC
. MANUFACTURERS OF SPECIALIZED ELECTRONIC EQUIPMENT

44 SUMMER AVENUE ¢ NEWARK 4, NEW JERSEY
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Electrccal
Characterncotics

EQUIPMENT INPUT IM-
PEDANCE—3000 ohms.

STABILITY— (after warmup)
—within 1.0 pv.

DEAD ZONE (with 76750-3
motor)—0.1 uv.

OVERALL VOLTAGE GAIN
—40 x 105,

60 CYCLE OUTPUT CUR-
RENT—0-12 MA.

60 CYCLE OUTPUT VOLT-
AGE—0-154.

(20x) Amplifier and

New (40X) amplifier combines
high gain and sensitivity
with good stability.

Specially designed to reduce thermal potentials
and stray pickup, the new Brown 40X servo ampli-
fier incorporates an extra stage of amplification to
provide increased sensitivity . . . permitting motor
drive from signals as low as 0.05 microvolts.

Pictured with the amplifier is the rectifier which
provides d-c filament voltage for the first amplifier
tubes. It can be used as the basic link in a closed
servo loop (where great sensitivity is required) . . .
to translate electrical signals into directional motion
- . . to provide corrective action in conjunction with
minute error signals . . . for null detection . . . or for
remote positioning.
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Narrow Span Potentiometer

am
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0 10 20 30 40 50 @& 70 80 90 10

Self-contained Wnarrow span potentiometer,

incorporating new (40X) amplifier,

is ideal for measuring low level potentials.

Electrccal
Cliaracteristics

¢ RANGES —Recorders: 0-100
0-200, 0-500 microvolts, 0-1 milli-
volts. Indicators: 0-500 microvolts
and 0-1.1 millivolts.

e STABILITY (after warmup)—1
microvolt or less for all ranges.

« LIMIT OF ERROR—4% of

span.

SENSITIVITY—O0.1 microvolt.

DEAD ZONE—0.1 microvolt or

0.006% of span (whichever is

greater).

PEN SPEEDS—24 or 12 seconds

full travel.

CONTROL FORMS—Any stand-

ard pneumatic form, circular chart

only.

¢ CHART SPEEDS—Any standard
speed.

¢ POWER SUPPLY—115 volts, 66
cycles only.

» RANGE OF INPUT SIGNALS
TO RECORDER— (approx.) 0.05
pv. to 1 mv.

® Tmpontant Reference Dara
Send for Data Sheet Na. 10.20-4 on the (40X}
Amplifier . . . Data Sheet No. 10.0-8 on the
ElectroniK Narraw Span Potenticmeter...and
Bulletin No. 15-14, “Instruments Accelerate
Research ™

ELECTRONICS — July, 1952

Now, with the development of a new high gain amplifier and
potentiometer circuit, extremely low level potentials can be
measured, recorded and controlled in this new self-contained
instrument. The sensitivity of this instrument is so high that a
change in signal as low as one-tenth of a microvolt can be
determined. Spans as narrow as 100 microvolts provide a high
degree of resolution. Internal design practically eliminates
thermal emf’s and stray a-c pickups.

The new ElectroniK Narrow Span Potentiometer may be
used wherever the accurate measurement of d-c potentials
of the order of microvolts is required . . . it is available as a
Strip Chart Recorder (illustrated), as a Multi-Point Precision
Indicator, and as a Circular Chart Recorder with pneumatic
control.

MinNEAPOLIS-HoNEYWELL REGULATOR Co., Industrial Divi-
sion, 4428 Wayne Ave., Philadelphia 44, Pa.

Honeywell

Tty e Codtiols-
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INSTRUMENTS—F'ig. A is a damping magnet formerly
used in GE portable indicators. Fig. B is the new
Carboloy Alnico magnet now used. Its smaller size

&

S

i
“9
|

permitted improved instrument design and lower

How Carboloy permanent magnets
improve electrical products

e
1
|
|

CONTROLS—Switches in com-
pact Minneapolis-Honeywell
controls use permanent mag-
nets to give safer snap action,
help quench arcs. The magnets
are exceptionally stable; pro-
vide uniform high energy for
the life of the control.
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Want to cut down product size,
weight? Build a better-perform-
ing product for less money?

Then check the possibility of
using Carboloy Alnico perma-
nent magnets wherever you need
lasting magnetic energy.

Carboloy permanent magnets
are simple, self-containing
sources of energy that never fail.
They are powerful in small sizes.
Need no outside power supply, no
maintenance. They help reduce
fabrication costs by eliminating
wires, coils and operating parts.
Above all, they let you simplify
design . . . build a lighter, more
compact, finer-performing prod-
uct at a saving.

Figure C

i

magnet cost with no decrease in efficiency. Fig. C.
New magnet also speeds assembly, makes faster
and easier calibrations.

On these pages you'll see how
others got the jump on competi-
tors by using permanent magnets.
Perhaps you’ll get an application
idea from reading about them.

FREE SERVICES

If so, check Carboloy magnet
engineers for free, expert advice
and an assist in design and ap-
plication. Look to Carboloy pro-
duction lines, too, for the uniform,
high-energy Alnico magnets you’ll
need for best results — all sizes,
all shapes; cast or sintered to your
specifications.

Send coupon for free Magnet
Design Manual PM-101 and
Standard Stock Catalog PM-100.

CARBOLOY

DEPARTMENT OF GENERAL ELECTRIC COMPANY
11139 East 8 Mile Road, Detroit 32, Michigan

July, 1952 — ELECTRONICS
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SPEAKERS — In speakers, permanent magnets
replace larger electro-magnets in field struc-
ture. Current passing through Alnico’s uniform
field makes voice coil and cone vibrate in
proportion to voltage; tone is truer.

MAGNETOS — To Scintilla Magneto Division,
Bendix Aviation Corp., weight savings are vital
in their aircraft products. Fig. A shows chrome
rotor weighing approximately 4 lbs. 9 ozs. Fig.
B shows newer model rotor using Alnico. It
weighs only 2 lbs. 4 ozs.

CARBOLOY

PERMANENT

MAGNETS

ELECTRONICS — July, 1952

AI.NICO” | EWM
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GENERATORS—When GE engineers had only
6” x 6” area for jet’s tachometer generator,
they whipped design problem with a tiny
permanent magnet. It eliminated coils and
wires, supplied the powerful energy required.

ADVANTAGES OF CARBOLOY
PERMANENT MAGNETS

] Simple —no operat- 7 No power failures
ing parts
8 Combine electrical and

Uniformly powerful mechanical features

9 Simplify mechanical

2

3 Last forever assemblies

4 No coils to wire 10 'l::ri‘nterrupted opera-
5 Cool-running 11 Moisture-resistant

6 No operating costs 12 Create savings

“Carboloy” is the trademark for the products of Carboloy
Department of Generol Electric Company

Plants at Detroit, Michigan; Edmore, Michigan;
and Schenectady, New York

Corboloy Deportment of General Electric Company
11139 East 8 Mile Road, Detroit 32, Michigan

Gentlemen:

Please rush me, without cost or obligation, copies of Permanent
Magnet Design Manual PM-101 and Standard Stock Catalog PM-100.

NAME

POSITION

COMPANY NAME

ADDRESS

CiTY ZONE STATE
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® Cutting tubing into exact lengths
as the first step in the fabrication
of tubular Electronic parts is a
simple operation. Or is 11?

Complications set in when the
temper of the tubing is changed to
meel customer specifications; when
the tubing to be cut has a wall
010" or thinner; when length
tolerances as close as .010" are
required; when a 3° to 10° angle
cut with a tolerance of + 14° is
called for; and when flattening,
denting or other distortion must
be prevented.

But overcoming complications
in simple operations . . . and find-
ing ways around them in other
basically more difficult ones, is a
specialty of the Electronics Divi-
ston of Superior.

Our customers for Electronics
parts have come 1o expect us to
deliver the goods, exacily to speci-
fications, whether standard pro-
duction or complex experimental
parts. What’s more, they fre-
quently ask us for suggestions
about improvement on their de-
signs and specifications . . . and
they get them.

There is nothing unusual about
all this—it’s our job and we know
how to do it. If you are a manu-
facturer or experimenter in the
Electronics Indusiry and you need
a tubular part that presents a
problem, tell us aboul it. We’ll
probably be able to help and will
gladly do so. Write The Superior
Tube Company, 2500 Germantown
Ave., Norristown, Pennsylvania.

Cutting and Tumbling. Cutting machines and
jigs of many types and sizes are combined
with extensive tumbling equipment to permit
fast accurate production of quantities of
parts at Superior.

Fabrication: Parts can be readily rolled at
either or both ends, flared. flanged, ex-
panded, or beaded (emhossed) as required.
The anode above is one of many such
parts we produce at high speed and low cost.

The Finished Part. Final stage in the fabri-
cation of the part shown above at three stages
of produetion is a bend nicely controlled for
both precise angle and freedom from other,
unwanted distortion.

This Belongs in Your Reference File
...Send for It Today.

NICKEL ALLOYS FOR OXIDE-COATED CATHODES: This reprint de-
scribes the manufacturing of the cathode sleeve {rom the refining of the
base metal. Includes the action of the small percentage impurities upon
the vapor pressure, sublimation rate of the nickel base; also future
trends of cathode materials are evaluated.

All analyses .010" 10 %'/ O.D. - [
Certain analyses (035’ max. wall) Up to 1%4" O.Dg

SUPERIOR TUBE COMPANY o Elecironic products for export through Driver-Harris Company, Harrison, New Jersey ® Harrison 6-4800
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GAS-FILLED
CONDENSERS

‘Bore than 15 years service on thousands
of Lapp Gas-Filled Condensers proves them
to be completely reliable—electrically and
mechanically. They offer the advantages of
extreme compactness for high voltage and
high current ratings. ..lowloss. ..high safety
factors... puncture-proof design...constant
capacitance under temperature variation.

In construction, the condenser assembly is sup-
ported on a top aluminum ring, the steel tank serv-
ing only as a support for this ring and as a leak-
proof gas container. The high potential plates are
stationary. carried on a rigid aluminum center
stud, supported by a ceramic bowl. Rotor plates
are grounded, carried on ball-hearings in a race
almost the full diameter of the tank. This con-
struction provides a grounded tuning shaft on
variable models, makes possible efficient and com-
plete water cooling for high current operation, and
results in direct and short current paths to con-
denser plates.

Write for complete description and specifica-
tions. Radio Specialties Division, Lapp Insulator
Co., Inc.,, Le Roy, N. Y.

# L

MODEL $R MODEL 7R

MODEL 18 R—Fized or Variable

MODEL 31— Variable orly MODEL 12 R—Fized or Variable

MODEL 4 [F

Fized only
Capacitances up to 60,000
+ 1 mc. current rat-
ings: 175, 350, 525 amps.
Safety gap settings: 14,
25, 38 Kv peak.

ELECTRONICS — July, 1952

MODEL 183F—Fized ondy
Capacitances up to 30,0
mmf.; 1 mc. current rat-
ings: 120 240, 360 amys. .
Safety gap settlnlg‘s 6, 14.
25,38,50,63,72 Kv pe-k

MODEL 12 IF—Fized only
Capacltanoes up to 15,000
mf.; 1 mc. current rat-
mgs 105 210, 315 amps.;
Safety gap settings: 6, 14,

25, 38, 50, 63 Kv peak.

Fized or Variable
Capacitances up to 8000
mmf.; 1 mc. current rat-
ings: 85 170, 255 amps.:
Safety gap settings: 6, 14,
25, 38, 50 Kv peak.

Fized or Variable
Capacitances up to 8000

mmf.; 1 me, current rat-
ings: 70 140, 210 amps.;
Safety gap settings: 2%.
6, 14, 25, 38 Kv peak
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OFFICES AND
WAREHOUSES IN
PRINCIPAL CITIES

BRIDGEPORT WAREHOUSE SERVICE

The Bridgeport warehouses are designed to supply
from stock limited quantities of sheet, rad, 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.

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
flexible.

Bridgeport’s Warehouse Stocklist carries weight
tables and a technical digest giving the properties
of the most popular copper-base alloys. If you do
not have a copy, ask your nearest Bridgeport office.

Mills in Bridgeport, Conn. and Indianapolis, Ind.
In Canada: Noranda Copper and Brass Limited, Montreal

BRIDGEPORT BRASS COMPANY

39

30 GRAND STREET, BRIDGEPORT 2, CONNECTICUT
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of SIZE and WEIGHT /%
PROBLEMS
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"' ASTRON

SUBMINIATURE ’ 3 b

Metalite” Capacitors

Astron METALITE* metallized paper capacitors, distinguished
by their extremely small size and light weight, are currently
serving commercial and military users who must meet strict
government specifications. Their unique self-healing property,
long life and precision manufacture have made them the accepted
standard for quality metallized paper capacitors throughout the Depend On— nsist On
world. If you have a capacitor problem of any kind, our engi-

neers will be glad to consult with you. f 72 ﬁj i
é’é A0
L

For complete information on Astron METALITE and CORPORATION
other standard capacitars, write for Catalag AC-3.

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

Export Division: Rocke Internationa rp., 40th St., N. Y, Ir oin
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PRODUCTION

SILECTRON \
“C” CORES \

7or quek

aelivery

QUANTITIES

... wound from strip as thin as 0.00025"

”,

27

Testod

% Arnold “C” Cores are made to

highly exacting standards of qual-
ity and uniformity. Physical di-
mensions are held to close toler-
ances, and each core is tested as
follows:

29-gauge Silectron cut cores are
tested for watt loss and excitation
volt-amperes at 60 cycles, at a
peak flux density of 15 kg.

4-mil cores are tested for watt loss
and excitation volt-amperes at 400
cycles, at a peak flux density of
15 kg.

2-mil cores are tested for pulse
permeability at 2 microseconds,
400 pulses per second, at a peak
flux density of 10 kg.

1-mil cores are tested for pulse
permeability at 0.25 microseconds,
1000 pulses per second, at a peak
flux density of 2500 gauss.

Y, and 14-mil core tests by special
arrangement with the customer,

32

Now available—"'C'” Cores made
from Silectron (oriented silicon
steel) thin-gauge strip to the
highest standards of quality.
Arnold is now producing these
cores in a full range of sizes wound
from Y4, 15, 1, 2 and 4-mil strip,
also 29-gauge strip, with the entire
outpurt scheduled for end use by the
U. S. Government. The oriented
silicon steel strip from which they
are wound is made to a tolerance of
plus nothing and minus mill toler-
ance, to assure designers and users
of the lowest core losses and the
highest quality in the respective
gauges. Butt joints are accuratély
made to a high standard of preci-

*Manufactured under license arrangements with Westinghouse Electric Corp.

sion, and careful processing of these
joints eliminates short-circuiting of
the laminations.

Cores with “RIBBED CON-.
STRUCTION"* can be supplied
where desirable.

Ultra thin-gauge oriented silicon
steel strip for Arnold “C” Cores is
rolled in our own plant on our new
micro-gauge 20-high Sendzimir
cold-rolling mill. For the cores in
current production, standard tests
are conducted as noted in the box
at left—and special electrical tests
may be made to meet specific
operating conditions.

® We invite your inquiries,

wabD a2
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... First in electromagnetic induction

Hermann Ludwig von Helmboltz
1821- 1804

This. distinguished German mathematician,
teacher, physicist, and physiologist made
great contributions in many scientific fields.
While lecturing in 1847, he stated, . .. the
discharge of a (Leyden) jar is not a simple
motion of electricity in one direction, but a
backward and forward motion between the
coatings.” Helmholtz developed the funda-
mental equation for the current in an ‘nduc-
tive circuit. He also was the first to measure
the velocity of the propogation of electro-
magnetic induction. His research in this field
inspired Hertz, his pupil, into later discovery
and measurement of electromagnetic waves.

From an original drawing maode for OHMITE

1 V = -3
r =i More manufacturers have standard-
J- J J ' ized on Ohmite wire-wound resistors

than on any other make. These preferred
resistors have a world-wide reputation
for dependability . . . the ability to give
unfailing performance under adverse
operating conditions. Furthermore, the
Dhmite resistor line is the most extensive
available. Investigate these fine units for
your product.

FIRST in resistors

Be Right with OHMITE

RHEOSTATS RESISTORS TAP SWITCHES



O H M I T E*yieWourd. RESISTORS

FOR LONG LIFE
| AND DEPENDABLE
" OPERATION

/' EVEN, UNIFORM
WINDING

\ The unsurpassed uni-

=) formity of the resist-

- ) ance winding pre

= vents “hot spots” and

\ resultant failures.

=" This uniformity is

% \ permanent locked

in by vilreous en
amel.

VITREOUS ENAMEL
COVERING

Acts as Dboth heat
conductor and elec-
trical insulator.
Holds the winding
rigidly in place,
and protects it e—
against mechanical

damage, oisture,

and fumes.

TINNED TERMINALS

9

dering to  connecting
wires. Resistunce wire
is welded or brazed to

the lug, assuring per
fect electrical connec-
tion.

Terminal lugs are tin-
ILO dipped for ease in sol
|

I S | _

\
| CERIQN,‘,LE.:-.?,;E RESILIENT MOUNTING

ceramic tube pro- BRACKETS
\ vides a sturdy in
sulating base for Hold resistor firm-

the resistance wind- ly in place, yet have

\ ing. It is unaffected resilicnice to pre-

\ by cold. heat, fumes, vent shock damage.

\ \ or high humidity. Brackets are sim-
(= ple to attach;

__<— ) ¢un be easily

removed by
a slight upward
pressure at the base.

OHMITE MANUFACTURING CO.
\ 4816 Flournoy Street, Chicago 44, Ill.

Write on Company 1
Letterhead for % ' ‘ - —-‘
Complete Catalog. ‘ ‘ H

RHEOSTATS « RESISTORS « TAP SWITCHES




One-thousand miles

of Y3 Grid Wire . . . .

® Withstands high

temperatures

Adaptable to hand
or machine winding

.

' No substantial

primary emission

Write our application engineering
department for further information

. . have gone into America’s |
finest electronic vacuum tubes

Outstanding performances by many, many thousands of
electronic vacuum tubes ufilizing Y3 grid wire have fol-
lowed years of research by Eimac engineers. Uniquely
treated Y3 grid wire suppresses primary emission by nul-
lifying thorium contamination. It maintains rigidity at high
temperatures—has a ductility that makes it adaptable for
hand or machine winding and is ideal for spot-welding
techniques. Eimac's Y3 is superior to molybdenum or tan-
talum grids operated in similar tubes and conditions.
Intended for use with thoriated tungsten filaments, Y3
has long life and no substantial primary emission up to
1300° centigrade brightness temperature. Type Y3 grid
wire is produced by Eimac and is aveailable in quan-
tity lots -of 100, 500, 1000, 5000 and 10,600 meters.

Follow the ..eoders to

EITEL-McCULLOUGH,

S AN BRUNDO.,

CALIFORNIA

Export Agents; Frazar & Hansen, 301 Clay St., San Francisco, California

INC.

JELECTRONICS — July, 1952
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For low-level d-¢ measurements
use these new, L&N triple-purpose

High precision checking and calibrating under
factory conditions using D-C Indicating Amplifier
as nul! detector for accurate bridge and potenti-
ometer circuits, Through combination of a-c
amplification and balanced feedback network,
zero and gain stability are designed right into
instrument. Trimmer controls are eliminated.

SPECIFICATIONS

MICROVOLT
UNIT
No. 9835

0 to 50 or —25 to

Of amplifier: £0.4%,
of reading; Of meter:
+1%

Max. offset: +0.5
Microvolt

Up to 10,000 ohms.

2 to 3* sec.

MICRO-MICRO-
AMPERE UNIT
No. 9836/

FULL SCALE RANGES WITH BUILT-IN 4" METERS

0101000 or - 500 to

+-25 Microvolis; scale 4500 Micro - Micro-
multipliers: 1, 2, 4,10, amps; scale multipli.
20, 40 ers:1,2,5,10, 20, 50,
100, 200, 500, 1000,
2000
ACCURACY

Of amplifier: 0.5 to
0.8%* of reading;
Of meter: +1%

ZERO OFFSET

Max. offset: +2%, of
scale

*SOURCE RESISTANCE

0.1 megohm or more.

REPONSE TIME

2 to 3* sec.

OuTPUT
For full scale input on any range: 10 millivolts at
output impedance of 500 ohms for null recorder;
1 volt for 20,000-0hm external meter.
Front panel fits standard 19* relay rack.
*Accuracy ond Response Time depend on Source Resistonce.

Jrl Ad EMS-51(D)

canéemtedad.,.

{/ DIRECT-READING MICROVOLTMETER
OR MICRO-MICROAMMETER

¢/ RECORDER PREAMPLIFIER
¥ NULL DETECTOR

THESE new D-C Indicating Amplifiers are the answer for
all your low-level measurements with thermocouples, strain
gages, bolometers—bridge and potentiometer circuits—
ionization, leakage, and phototube currents—almost any
measurement of extremely small direct current or voltage.

Actually 3 instruments in 1, Amplifiers can be used as:

v/ Direct-reading instruments—Scale multiplier knob lets you
select the range in which you want to work.

v/ Recorder preamplifiers—with broad flexibility. One or two
degrees temperature difference can be spread right across
a 10” Speedomax recorder chart.

V' Null detectors—more sensitive than most reflecting galva-
nometers, yet with full scale response time of only 2 to 3
seconds. Leveling is unnecessary; the instrument is not
affected by vibration. At the turn of a range knob, you have
available a wide choice of sensitivities. And when using
non-linear response, not only does the instrument stay on
scale at extreme unbalance; sensitivity increases automati-
cally as the null point is approached.

For details, send for Folder EM9-51{1). Write our nearest
office, or 4979 Stenton Ave., Phila. 44, Pa,

m' | MEASURING INSTAUMENTS  TELEMITEAS CONTAOLS

LEEDS & NORTHRUP
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—consult the new

T ey

—including
® STANDARD DRAWN
CASES & COVERS

® SPECIAL METAL
STAMPINGS

@® SPEC|AL COVER
& CAN ASSEMBLIES

i i c - =
! 3 F e ~
’ et _-— 4
i Y L

-

-the complete guide to precision metal parts

The new Hudson Handbook contains full engineering data and specifications on hundreds of
standard cases and covers. All are craftsmen-made to provide a quick, economical solution to
component problems. Keep a copy of the Handbook on file in your engineering and purchasing
departments. Request yours now!

-plan your production around Hudson __.ah

.
A=
LY »

-

All drawn cases and covers in the new Hudson Data File are standard and
orders are filled promptly from regular factory stocks. Quality metal stamp-
ings are precision made to your exact specifications. For complete informa-
tion on standard components, consult the Hudson Data File—for specifica-
tion metal stampings, call or write Hudson for prompt service! Address
inquiries to Desk 210.

\h-——-——————_-—-—--—-_

HUDSON TOOL AND DIE COMPANY ' INC ‘
118-122 SO. FOURTEENTH STREET, NEWARK 7, NEW JERSEY 1

. o

. - N e b -

ELECTRONICS — July, 1952 35



MINUTE

GIANTS

i = s - — ——

IN PERFORMAN CE!

ACTUAL
SIZE

VIEW

® L[OW LOSS FACTOR OF 015 at
1 MC.

o INSULATION RESISTANCE (min.}
50,000 Megohms

®* ARC RESISTANCE, ASTM SECS.
250+

s OPERATING TEMPERATURE
135°C (imitation due to contact
metal)

® Q-value at 40°C—50% RH—not
less than 1000

e Q-value at 40°C—~90% RH min.—

not less than 333
WRITE FOR DATA SHEETS

Mycalex 8-Pin Sub-Miniature Tube Sockets are

fully described in the new Data Sheets. Other

catalogs are available on Mycalex Insulation
for every electronic or electrical application.

SINCE 1919

12ADE WARK RE6 0.5, PAT QFF

e Mf mILEXMO

| 8-PIN
7 SUB-
MINIA'I'URE

. TUBE
SOCKETS

MYCALEX 410
SOCKET BODY

CONTACTS

MATL. SEE TABLE

430+ 003 OD.
CENTER SHIELD

BRASS CAD PLATE

New MYCALEX 410 Sub-Miniature Tube Sockets are designed
for use in electronic and electrical equipment where space is at
a premium. Because they are extremely compact, these sockets
offer a ready solution to numerous design problems involving
spatial limitations. Installation is simple, mounting being ac-
complished without screws or rivets in shaped chassis holes.

Improved electrical performance and greater mechanical pro-
tection for the tube than are available with ordinary insulat-
ing materials are afforded by this socket through the use of
MYCALEX 410 glass-bonded mica. MYCALEX 410 is rated
Grade L-4B insulation under NNM.E.S. JAN-1-10. It offers
superior electri-
cal and mechani-
cal properties in
combination
with practical
cost per unit.

MYCALEX TUBE SOCKET CORPORATION
Under Exclusive license of
MYCALEX CORPORATION OF AMERICA

30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y,

MYCALEX CORPORATION OF AMERICA

Owners of ‘MYCALEX’ Patents and Trade-Marks
Execative Officas: 30 ROCKEFELLER PLAZA, NEW YORK 20 — Pust & General Otfices: CLIFTON, N.J._
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Fine receivers can be
made finer through the use of Du Mont Teletrons.”

Available in all popular screen sizes.

Cathode-ray Tube Division, Allen B. Du Mont Laboratories, Inc., Clifton, N. J.

ELECTRONICS — July, 1952




onsistently

ependable |

Y/Let’s take this capacitor problem to C-D’’/ About 3 times out of 4,
we find that a capacitor problem submitted to us has come up before, and the
solution is ready and waiting.

Coincidence? No, just that C-D is usually called on to tackle the capacitor
problems of other companies engaged in the same type of work as your own.

If your problem is new or old, our engineers will be glad to collaborate with you. Dept. K-72,
Cornell-Dubilier Electric Corporation, South Plainfield, New Jersey.

CORNELL-DUBILIER

world’s largest manufacturers of capacitors

suesibikry CAPACITORS VIBRATORS ANTENNAS CONVERTERS ROTATORS

SOUTH PLAINFIELD, N. J. < NEW BEDFORD, WORCESTER AND CAMBRIDGE, MASS. « PROVIDENCE, R. I. = INDIANAPOLIS, IND. » FUQUAY SPRINGS, N, C. » SUBSIDIARY, THE RADIART CORP., CLEVELAND, O,
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FFLT-RON- for RF Noise Suppression!

FILTRON engineers haven’t licked Barber Inter-
ference Suppression, yet, but we can solve all your
problems_of RF Interference Suppression on
electronic equipment.

FILTRON will custom design the filter for your
circuit conditions to meet size, weight and over-
all configuration—and meet military RF Inter-

RF INTERFERENCE SUPPRESSION FILTERS FOR:

ference Suppression limits and specifications.

FILTRON's advanced engineering, due to con-
stant research and development, together with
FILTRON's production know-how, insures quality
components to meet your delivery requirements.
Your inquiries are invited.

Motors Dynamotors
Generators Power Plants
Inverters Actuators
Electronic Gasoline
Controls Engines

And other RF Interference producing equipment

Send for our LATEST CATALOG on your company fetterhead

tHE FILTRON co., Inc.

FLUSHING, LONG

ISLAND, NEW YORK

ELECTRONICS — July, 1952
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Which part

interests

YOU?...

ELMHURST, NEW YORK

Per]mps that’s one question that rightﬂllly bclongs with your
future plnnning.

For, like ourselves, vour manufacturing divisions may be
tothing night and day 1n the interests of America’s safety

But to research scientists—seeking the solution to some in-
tricate problem of instrumentation and control —Kollsman
ofters an experienced hand. A reputation based on mventive
ingenuity, precision craftsmanship and world-over acceptance
of 1ts products.

In manufacture or research, there is no finer name than
Kollsman designers, developers and makers of:
Aircraft Instruments and Controls

Miniature AC Motors for Indicating and Remote Control

Applications ¢ ¢ ¢ Optical Parts and Optical Devices

Radio Communications and Navigation Equipment

KoLLsMAN INSTRUMENT CORPORATION

GLENDALE, CALIFORNIA
SUBSIDIARY OF

chde COIL PRODUCTS CO. INC.
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To You, Belden’s Golder
Anniversary Means

—product performance
that can come only
from a “know-how”
that has grown
through actual serv-
ice since the early
days of the electri-
cal industry.
—an ability to co-
operate in pio-
neering new
wires to meet or
anticipate in-
dustry’s grow-
ing needs.
In the years
that follow
This Belden
ProgramIs
—T0 BE
CONTINUED

orrespondence

interoffice C

To: Assembly Division.
From: President's Office

Dear Jim:
I've just bee .
s. I see unbellev

n checking over quarterly
able reduction

recogfd set rejections. Hope you.are g

ln'Ctaining our standard of quallt;le; “‘
T:;: these figures are right Plea \Q
double check. e

. Low Installation Cost

. Low Inspection Cost

. Fewer Rejects

. Less Returned Goods
. Less Failures in Service
. Satisfied Customers

WRITE: Belden Manufacturing Co.
4625 West Van Buren Street
Chicago 44, Illinois

AWV AW N -

CORDITIS-FREE CORDS BY...

B‘ Id e “ WIREMAKER FOR INDUSTRY
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Becanse |
product leadership
depends on

component quality

3 —

Tektromix, Inc, refies on. . .

The Tektronix Cathode-Ray Oscilloscope, recog-
nized leader in its field, is a high precision instrument
and light in weight because of essential mobility.
Since it is urgent that sweep rates and deflection
sensitivities remain constant in spite of line voltage
variations, all critical voltages are electronically
controlled.

Specified for the power supply, of course, are
SELETRON Selenium Rectifiers to help maintain
Tektronix standards. In the type 517 Oscilloscope,
SELETRON 5Q1 rectifiers are combined to furnish
750 milliamps at 150 volts and 500 milliamps at
225 volts. Their ruggedness and dependability aid
materially in maintaining the stability of this wide
band high voltage instrument.

Versatile SELETRON Selenium Rectifiers are avail-
able in a complete range of sizes for every electronic
circuit—from a few mils up to thousands of amps.
Whatever your problem in rectification—whether in
radio, communications or for heavy industrial use,
count on our engineers to be of real assistance. Your
correspondence is invited . . . Remember, product
quality depends on component quality!

Seletron RADIO RECEPTOR COMPANY, INC.
and Germanium -
Division

i Since 1922 in Radio and Electronics
iﬁ Sales Dept.: 251 W. 19th St., New York 11, N. Y. - Factory: 84 N. 9th St., Brooklyn 11, N. Y.
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... KARP

“Accurated” Fabrication -
OF SHEET METAL <

CABINETS, HOUSINGS, CHASSIS, '

ENCLOSURES

Production is rolling and costs stay down in hun-
dreds of plants, thanks to KARP “Accurated”
Fabrication. Here is insurance that every dimen-
sion is accurate. .. every hole drilled clean,
correctly sized and positioned . . . openings ac-
curately spaced . .. all units uniform, and finish
perfect.

That adds up to smooth, fast assembly that ends
lost motion and builds volume output!

Why not let Karp Design Engineers study your
assembly requirements for a fabricated shest
metal unit? Whether it's a liberal or close-tol-
erance job—whether it calls for simple or intri-
cate forming, drawing, bending, welding, finish-
ing, or all combined...”Accurated” Fabrica-
tion the Karp way means real insurance of
assembly ease, speed, and economy. Send us
‘your blueprints, =

*Jobs are rated for required
tolerances—liberal or close
—uwith quality maintained
at its best.

See us at the
WESTERN ELECTRONIC SHOW 4
AND CONVENTION, Booth 423 z y

August 27th, 28th and 29th
Long Beach, Calif.

y

(Although Karp’s big new plant is
primarily engaged in production for
major defense contractors and stra-
tegic materials are on allocation, we
continue 1o the best of our ability to
produce for general industry.)

INDUSTRY'S PARTNER

IN PRODUCTION KARP METAL PROD“CTS cao' l“‘o

215 63rd STREET, BROOKLYN 20, NEW YORK
Specialists in Fabricating Sheet Metal for Industry
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SCINFLEX assures

YOU PEAK PROTECTION

AGAINST CIRCUIT FAILURE

When operating conditions demand an
electrical connector that will stand up
under the most rugged requirements,
always choose Bendix Scinflex Electrical
Connectors. The insert material, an ex-
clusive Bendix development, is one of
our contributions to the electrical con-
nector industry. The dielectric strength
remains well above requirements within
the temperature range of —67°F to
+275°F. It makes possible a design in-
creasing resistance to flashover and
creepage. It withstands maximum con-
ditions of current and voltage without
breakdown. But that is only part of the
story. It’s also the reason why they are
vibration-proof and moisture-proof. So,
naturally, it pays to specify Bendix
Scinflex Connectors and get this extra
protection. Our sales department will
be glad to furnish complete information
on request.

* Moisture-Proof ¢ Radio Quiet e Single Piece Inserts o
Vibration-Proof e Light Weight ¢ High Insulation Resistance
o High Resistance to Fuels and Qils ¢ Fungus Resistant ¢
Easy Assembly and Disassembly ¢ Fewer Parts than
any other Connector e No additional solder required.

'BENDIX

44

CINFLEX

ELECTRICAL
CONNECTORS

Ttie Fenest
ELECTRICAL
CONNECTOR

MONEY CAN

SCINTILLA MAGNETO DIVISION of
SIDNEY, NEW YORK
AVIATION CORPORATION
Export Sales: Bendix (nternational Division, 72 Fifth Avenue, New York 11, N. Y.
FACTORY BRANCH OFFICES: 118 E, Providencia Ave., Burbank, Calif. ® Stephenson

Bldg., 6560 Cass Ave., Detroit 2, Michigan ® Brouwer Bldg., 176 W. Wisconsin
Avenue, Milwaukee, Wisconsin ® 5B2 Marke! Street, San Francisco 4, California
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; A
LABORATORIES: Experimental and

R

MANUFACTURING: To achieve

MAINTENANCE: By maintaining

development work requires ex- maximum rated performance of be maintuined when testing or in- constant voltage to lamp loads

tremely close voltage control for electrically powered equipment, specting your product to obtain and electrically operated equip-

accurate and dependable results. the input nameplate voltage must a valid check. ment, productive life is increased
be maintained. and maintenance costs reduced.

ELECTRICAL OPERATIONS IN ; W REQUIRE

STABILINE

. VOLTAGE
REGULATORS

’PE EM4115 TYPE IE5101R

THERE 1S NO BETTER WAY TO MAINTAIN
CONSTANT OUTPUT VOLTAGE

TYPE INSTANTANEOUS ELECTRONIC
I E Completely electronic automatic voltage regulators with no moving parts.

Offer instantaneous correction . . . excellent stabilization and regulation.
Waveform distortion does not exceed 3%. Particularly adapted for use

in laboratories . . . test lines and for all other applications where the most
exacting voltage regulation is necessary.

TYPE ELECTRO MECHANICAL
Consists basically of a very sensitive detector controlling @ motor-driven
POWERSTAT variable transformer and auxiliary transformer. Correc-
tion is not instantaneous but is faster than most automatic voltage
regulators. Features zero waveform distortion and high efficiency.
Ideally svited for controlling large industrial loads.

FOR YOUR ELECTRICAL OPERATIONS ...
. there is a STABILINE Avutomatic Voltage Regulator right for the job . . .
to maintain constant voltage regardless of line or load changes.
Send today for complete information.
WRITE TO — 207 THURE AVENUE, BRISTOL, CONNECTICUT
ASK FOR — SECO BULLETIN S351

- STABILINE AUTOMATIC VOLTAGE REGULATORS
- POWERSTAT VARIABLE TRANSFORMERS
tHe SUPERIOR ELECTRIC co. @ « VARICELL D-C POWER SUPPLIES
 VOLTBOX A-C POWER SUPPLIES
 SUPERIOR 5-WAY BINDING POSTS
» POWERSTAT LIGHT DIMMING EQUIPMENT

ELECTRONICS — July, 1952 45
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@ Precision Wire Wound Resistors:
JAN-R-93, and Commercial

External Meter Multiplier Resistors:
JAN-R-29

Pre-Wired Resistor Switch Assemblies

Other Types to Your Spedcifications

MORRISTOWN, NEW
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i
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B

July, 7952 — ELECTRONICS



Gloom chaser...
that works

Fair weather or foul, when you flip a
light switch you expect light. You take

it for granted. Actually, like a touchdown
in football, the result is the triumph

of teamwork in electrical apparatus.

The power company is the captain.
The players include the manufacturers
of generators, transformers, switch gear,
and electrical fixtures. But an unseen
essential called Synthane is present, too.

Synthane is a laminated plastic. It is

an excellent electrical insulator. It is also
a mechanical material that combines
light weight and strength, a chemical-
resistant material that machines easily.

Send for the complete Synthane Catalog.
Then, if you find Synthane a material
you can use, we will be glad to help you
with design, sheets, rods, tubes or
fabricated parts. Synthane Corporation,
6 River Road, Oaks, Pennsylvania.

Insulator lleft) made from Grade X
Black Synthane for Square D Company
and switch mounting plate made for

Cutler-Hammer inc. of Grade GLCC-M
4 Synthane. Both parts require good
. electrical characteristics.

-

Sypithane -one of indaslugs wnsewn coseitiols
ESYNTSHANE: W

LAMINATED PLASTICS
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Why are there 74 different
Westinghouse Instruments
lo measure power. /
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The wider choice you get in Westinghouse Instruments offers you new opportunities
to improve your product’s performance, appearance, salability. Whether you want
to measure amperes, volts, watts, vars, power factor, frequency or synchronism,
there’s a Westinghouse Instrument to meet the precise requirements of your custom-

ers. And the performance of 2// Westinghouse Instruments meet ASA Standards.

If your job is supervision of production or plant operation, getting just the right
instrument can help you gain closer control of a process or more efficient operation
of plant facilities. Moreover, Westinghouse offers you competent application assist-

ance to help you employ instruments most effectively.

If your job is research, this complete line of instruments serves all your needs for
the measurement of electrical values. The diversity of types, for any given measure-
ment, includes many variations in size, types or mounting, types of scale, range,
accuracy and styling, as well as instruments to measure position, time, temperature

and speed.

Take the case of a leading electronic equipment manufacturer. They needed to equip
tube test stations with a variety of instruments having co-ordinated styling for best
appearance; small enough to permit close grouping and accurate enough to serve as
“standards”. Standard Westinghouse Instruments answered every requirement! Next
time yox need instruments to improve a product, perfect a process or probe a problem

. specify Westinghouse! J-40419

you can 8 SURE... ¢ 17§

VVestinghouse

For complete information about West- I N ST R U M E N Ts
inghouse Instruments, write for Booklet

B-4696. Address: Westinghouse Electric
Corporation P. O. Box 868, Pittsburgh

30, Pennsylvania,




RCAVCTOR Television

CHOOSES

INSUROK

T-725 INSULATING LAMINATE

The RCA Victor name is a symbol for the highest quality in
clectronic equipment. To meet their exacting standards, RCA Victor
engineers selected INSUROK Grade T-725 phenolic laminate for
their television receivers,

INSUROK T-725 provides RCA Victor with a unique combina-
tion of electrical properties. It is used in the R.F. tuners, to maintain
insulation resistance under high temperatures and humidities . . .
in the LF. tube sockets, to minimize capacity changes with changes
in humidity . . . and in the high-voltage compartment, to provide
high dielectric strength and surface resistivity.

For the “tough spots” in your product, write or phone about T-725
and the many other grades of INSUROK laminated insulation.

0000000000000 0000000° 000000000000 000000000000000000000700000000000000000

F#he RICHARDSON COMPANY

FOUNDED 1858 —LOCKLAND, DOHIO
2797 Lake St., Melrose Park, Illinois (Chicago District)
SALES OFFICES: Cleveland * Detroit * Indiarapolis *  Lockland, Ohio
Los Angeles * Milwavkee ¢ New Brunswick, (N. J.} ® New York ¢ Philadelphia
Rochester * San Francisco ® St Lovis

Write Today for Booklet/
“LAMINATED
INSUROK”’
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IN PRODUCTION FACILITIES

Delco Radio is the world’s
largest builder of automobile
radios—the leader in produc-
tion and assembly of com-
ponent parts.

-

IN QUALITY

Each and every step in the
manufacturing of Delco Radio
products is closely supervised

to maintain high, uniform

product quality.

ELECTRONICS -— July, 1952
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IN ENGINEERING

Delco Radio developed many
of the most important ad-
vances in automobile radios
. . . has outstanding experi-
ence in this field.

| ; ‘DE‘Z"'
LEP

IN MANUFACTURING CONTROL

Completely integrated for effi-
cient production from raw
material to finished product,
Delco Radio meets any cus-
tomer need.

Here at Delco Radio, we are keenly

aware of national defense require-
ments and of the necessity for further
accomplishment in the field of radio.
Delco Radio is even now developing
and producing—on time—superior
devices that meet the test of modern
military needs.

You can depend on Delco Radio for
on-time delivery of products with
uniformly high quality.

DELCO
RADIO

DiVISION OF GENERAL MOTORS
KOKOMO, INDIANA
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20000.
~ OR ANY OTHER

CALIBRATED AGAINST A STANDARD
ACCURATE TO 1 PART IN 10-MILLION

The basic unit of this frequency
standard is an electronically

S L e
Precision
driven fork,—temperature com-

FREQUENCY

FROM 40 TO 20'000 CYCLES sealed against changes of

humidity and barometric pres-

CONSERVATIVE ACCURACY UNDER USUAL CONDITIONS sure. Through its use, any fre-
) quency or multi-frequencies be-
1 PART IN 100,000—(.001%) tween 40 and 20,000, fractional

or otherwise, are obtainable,

Have you a need for any spec:hca
number of cycles in precision
frequencies?

Can a source of such frequency
/ solve your design problem or in-
4 crease its factor of scdety?

Have you a system that requires
great accuracy, stability and de- |
pendability? 7/,

- The frequencies shown at the top
of the page are but a few among
hundreds furnished for precision
application in industries, labora-
tories and Government depart-

ments. OUR ENGINEERS
- —— - ‘ ARE AVAILABLE
TO COOPERATE
ON ANY PROBLEM

American Time Products, Inc.

580 Fifth Avenue New York 19, N. Y.

MANUFACTURING UNDER PATENTS OF WESTERN ELECTRIC CO.
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AMERICAN LAVA CORPORATION

ALSIMAG METALLIZED CERAMIC CASES FOR HER-
METICALLY SEALING ELECTRONIC COMPONENTS.

Where a permanently moisture proof envelope
for components is required, use an Alsimag
metallized ceramic case with Alsimag metal:
lized ceramic cap.

Alsimag ceramics have high mechanical
strength. The excellent bond between metal
and ceramic form a lasting seal against mois-
ture when soft soldered.

Metal-ceramic combinations provide stable
performance under wide variations of tem-
perature and humidity,

50TH YEAR OF CERAMIC LEADERSHIP

——'-_ - 2 - e, ~
- S —

our broed epeinee nworia v AMERICAN LAVA CORPORATION

to you at any time.

CHATTANOOGA 5, TENNESSEE

OFFICES: METROPOLITAN AREA: 671 Brood St., Newark, N. J., Mitchell 2.8159 & PHILADELPHIA, 1649 North Brood St., Stevenson 4-2823
SOUTHWEST: John A. Green Co., 6815 Oriole Drive, Dolios 9, Dixon 9918 ® NEW ENGLAND, 1374 Massochusetis Ave., Combridge, Moass., Kirklond 7.4498
LOS ANGELES, 5603 North Huntington Drive, Capital 0901 @ CHICAGO, 228 North laScile St., Central 6-1721 ® ST. LOUIS, 1123 Woshington Ave., Gorfield 4959
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Wire and

For Aviation and Electronics

Tell us the type of wire or cable you need — the chances are excellent that it is cne of
our regular production numbers. If it isn't already in our extensive line, we will desizn
the wire especially for you. We have had long experience in zoming up with the right
answers in wire and cable for many leading manufacturers in the fields of cviation and

electronics. Try us. You Specify — We Supply!

Ask us for our new complete catalog. We'll gladly send you a copy.

50 BURNHAM AVENUE CRANSTON, RHODE ISLAND

National Sales Offices: 624 S. Michigan Blvd., Chicago, Iil.
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BRING THROUGH EQUIPMENT FAST!

YEIT PLARNING SR

Schematics of most electronic equipment can be
broken down into circuit blocks of logically
associated functions. These functional circuit
blocks can be mounted readily either in the Alden
20" plug-in packages or Basic Chassis unit. Tube
sockets and associated components quickly lay
out on full scale Unit Planning Sheets for mount-
ing on terminal cards. These special pre-punched,
multi-hole terminal cards have wide flexibility to
take an infinite variety of circuit variations. Both
sides of card can be used to obtain maximum
component density area. Using the Unit Planning
Sheets, functional circuit units are all planned in
one step.

IT'S AS SIMPLE AS THIS!

y Miniature Terminals — 650 Series

Terminal cards have been designed to accommo-
date tremendous number of circuit variations — to
make neat tube and component sub-assemblies with
a minimum of wiring and simplified assembly tech-
niques. Special Alden Miniature Terminals are new
and radical punch press configuration — ratchet slot
holds various size component leads for soldering —
no twisting of leads with pliers. Figure “eight’
shape accommodates cross wiring and buss leads.
Terminals are punch press parts — so take a min-
imum of solder, reduce solder time, eliminate daneer
of cold solder joints.

Back Connectors — 462MIN Series

Alden Terminal Card System means minimum of
inter-cabling — but even this cabling can be laid
out easily and proceed as simple sub-assembly. Open
sided chassis construction makes cable easy to wire
to front panel, terminal cards and back connectors.
The Alden Back Connectors are units that can be
discretely positioned on the back of the chassis —
isolating lines with incompatible voltages, currents,
or frequencies. This design insures accessible solder
terminals for soldering — avoids rat nests of con-
gested conventional back connector wiring. Color
<coded, the Alden back connectors provide beautiful
operational or service check points for all leads to
and from chassis.

Hinged Front Panel Design

Hinged front panel design of chassis allows rheo-
staes, indicator lights, jacks, etc. to be mounted on
panel as another easy-to-work sub-assembly. This
panel atraches easily to chassis — is wired — swung
up and fastened with Alden Target Screws.

ORGANIZE CIRCUITS QUICKLY

W

'i)'y Double

Mounted

FROM STANDARD STOCK COMPONENTS
YOU CAN SIMPLIFY DESIGN —
SPEED PRODUCTION — AND CUT

Decade

.;]‘? Portable

GET E'ASY SUB-DIVISION
OF LABOR

‘Solder terminals and sockets quickly rivet to
Alden terminal card according to layout on Unit
Planning Sheet. Components snap into the special
Alden Miniature Terminals which hold them for
soldering — (No twisting or wrapping of leads
necessary) — With all tube sockets and their asso-

ciated components mounted on one card — the
wiring and soldering of circuits is an open, easy-
to-work sub-assembly operation.

Target Screws

These screws have concave head with arced notch
so power screw driver locates head quickly, \no
danger of it slipping out and marring panel surface
— yet same screw can be unfastened with coin in
order to hinge forward the front panel for servicing
and check in the field.

*Serve-A-Unit Lock”

Assembled — the Basic Chassis simplifies operation
of equipment — Slashes service and maintenance
time. Smooth, positive insertion and removal of the
chassis is provided by the Alden ""Serve-A-Unit
Lock.”” A simple twist of the handle and the chassis
backs off with finger tip ease. It also pilots the chassis
back into place — securely locking it for operation
with the same facility.

WIDE VARIETY OF APPLICATIONS

ON AIRCRAFT EQUIPMENT — Large manufac-
turers of aircraft equipment are using the Alden
Method of unit construction to simplify design and
save engineering time.

ON COMPUTERS — Recent large scale digital com-
puter for Air Corps uses Alden ‘20’ Plug-in Bases
and Sockets throughout. One of country’s largest
manufacturers is building two large computers using
Alden ‘20"’ Plug in Packages.

ON BUSINESS EQUIPMENT — Leading business
machine manufacturers are designing with Alden
components for greater accessibility and ease of
setvicing of their equipment.

ALDEN
BASIC
CHASSIS

©)

CUT SERVICE AND
MAINTENANCE COSTS
IN FINAL EQUIPMENT

in field, shop, or office your equipment main-
tenance is reduced to 30 second changeovers,
Basic replacement elements are small enough in
weight and size to be shipped by parcel post
for repair.

FOR SMALLER UNITS
ALDEN “20"
PLUG-IN PACKAGES

Here is a plug-in package unit using the above
method of converting schematic into finished assem-
bly quickly. Simply mount the completed terminal
card sub-assembly on the Alden 20" Non-Inter-
changeable base, dip solder the leads — add cover
or housing and handle and it's completed — In op-
eration, visual or instrument checks are easily made
—if trouble occurs doubtful units are quickly
isolated — these units easily unplug and a compre-
hensive inspection made. Spare units can be plugged
in so equxpment doesn't have to be inoperable while

repairs are in process.
Relay Q

Open
Construction

*’20" Rack and Chcsis
Mounting Sockets
ll20ll que ‘m
Non-lInterchangeable’ > ‘t i

TO GET STARTED QUICKLY!

Send for these tremendously useful Labora-
tory Work Kits and have them in your lab
for use on present equipment or immedi-
ately ready for next new project:

Shielded
Construction

Kit #4 Alden “20” Plug-in Packages ...... $'|0.00'
Kit #24 Alden Basic Chassis ... 26.50*
Kit #25 Terminal Card Mtg. 5ys'em 11.50*
Kit #26 Basic Terminal Staking Tools .. $15.00*
Kit #8 Target & Cap Captive Screws...$ 3.00°
Kit #29 Color Coded Back Connectors...$ 4.50*

or send for free booklet, ‘Basiec Chassis and
Components for Plug-in Unit Construction,

*Prices shown are for somple kits only —
For production runs send us your schedule,

ALDEN PRODUCTS COMPANY 127 North Muin Street, Brockton, Mus.suchuse"s
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TYPICAL APPLICATIONS IN WHICH CP DEHYDRATORS PROVIDE
YEAR 'ROUND TROUBLE-FREE AUTOMATIC SERVICE:

Purging and pressurizing transmission lines, waveguidesand associated
apparatus.

Pressurizing- turge cavities and other radio and radar equipment
enclosures.

Fog prevention in precision optical systems.
Corrosion prevention in precise servo amplifier assemblies.

For raising and maintaining the power handling capécity of high volt-
age systems and apparatus and innumerable sther similar applications.

CP DEHYDRATORS OFFER THE FOLLOWING UNIQUE FEATURES:

Low dewpoint™* operating pressure up to 100 lbs. per square inch
fully automatic operation ¢ continuous duty performaneé * low noise
level *+ minimum vibration ¢ long service life with minimum maintenance

i
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MANUFACTURERS OF COAXIAL TRANSMISSION LINE, TOWER HARDWARE,
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SEABORNE SERVICE

.».Custom
Designed
for every
Government
and Military
Application

CP dehydrators are readily adaptable to the critical requirements

of the Armed Forces. Standardized parts permit rapid assembly

of equipments suitable for practically any specialized need

at minimum cost and without prolonged delay. Over a decade of CP
experience in dehydrator design and manufacture insures

products of long life and dependable service with an absolute
minimum of maintenance. Inquiries arc invited.

COMMUNICATION PRODUCTS

M ® L]
COMPANY inc @ MARLBORO, NEW JERSEY
\_M/ Telephone: FReehold 8-1880
DIPOLE ANTENNAS, SWITCHES, Q-MAX LACQUER AND CEMENT

ELECTRDMICS — July, 1952
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AAMMARLYUYD

PRECISION-BUILT CAPACITORS

Hammarlund Capacitors, backed by 42 years of design,
engineering and production experience, are today recog-
nized by the military services, electronic manufacturers
and research engineers, as the finest quality capacitors
available. Since the founding of the Hammarlund Man-
ufacturing Company in 1910, it has designed and de-
veloped capacitors that today are standard in industry.
Millions of them are in use by almost every important
manufacturer of electronic equipment.

NOW AVAILABLE!

1952

CAPACITOR CATALOG

This detailed and illustrated 12-page
catalog is yours for the asking. It will
be a valuable addition to your library
of radio parts suppliers, for it includes
complete diagrams and electrical and
mechanical specifications covering the
broadest selection of standard variable
air capacitors available to the elec¢tronic
industry.

FOR YOUR FREE COPY of the 1952
Hammarlund Capacitor Catalog write us
today. All capacitors listed in this cata-
log are stock items which can be pur-
chased from jobbers, dealers everywhere.

HAMMARLUND

MORE THAN 40 YEARS EXPERIENCE COUNTS!
THE HAMMARLUND MANUFACTURING CO., INC.
460 WEST 34th STREET » NEW YORK 1, N.Y.
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A GRADE FOR EVERY NEED!

Diameters—wall thicknesses and lengths to meet regular or

special adaptations.

IN RADIO AND TELEVISION their use is almost universal. They
have high insulation resistance and low moisture absorption. Their
low dielectric loss is suitable for ultra high frequency applications.

IN ELECTRIC MOTORS for armature shaft spacers, insulators,
brush holders, and many similar force-fit applications requiring
machining, Clevelite is particularly suitable.

IN RELAYS, CONTROLS, SELENIUM RECTIFIERS, the various
grades of Clevelite Phenolic Tubing have special properties that
gquarantee complete satisfaction.

ELECTRONICS — July, 1952

7CLEYELAND CONTAINERA:

6201 BARBERTON AVE. CLEVELAND 2, OHIO
PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicdgo, Detroit, Ogdensburg, N.Y., Jamesburg, N. J.

CANADIAN PLANT: The Cloveland Container, Canadg, Ltd., Prescott, Ontario

NEW YORK AREA R.T.MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. L
NEW ENGLAND  R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. d
CHICAGO AREA  PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO

" CLEVELTE and COSMALITE

LAMINATED PHENOLIC TUBING

are more than ever before—the first choice in the electronic and
electrical industries.

They combine proven performance with low cost and excellent
service!

Wherever high dielectric strength, low moisture absorption, phy-
sical strength, low loss and good machineability are of prime
importance . . . the combined electrical and physical properties of

CLEVELITE and COSMALITE

are essential

IMMEDIATELY AVAILABLE
Tell us your needs.

* Leg. U. 8. Pat, Off.

ABRASIVE DIVISION ot Cleveland, Ohio

REPRESENTATIVES
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What's the big attraction?

The same brilliance that catches Mr. Trout’s eye is also found on a wide range
of brass and copper products, from costume jewelry to the gleaming brightwork
on a ship.

The clean, bright surface of Chase metals doesn’t just happen . . . it is
controlled in research laboratories by Chase metallurgists . . . it is checked
and tested every step along the way to the finished sheet, rod, wire or tube.

Chase brass and copper products are available, subject to government controls,
through dealers, and jobbers across the nation and through Chase’s 23 convenient
mill warehouses.* Chase Brass & Copper Co., Incorporated, Waterbury 20, Conn.

Chase brass and other copper alloys
range in color from rich red to bright
yellow. The right color for each prod-
uct and use is one of the features of
Chase research and quality control.

When the Chase Technical Advisory
Service is asked to solve a problem by
a manufacturer, Chase metallurgists will
often find the right answer in this re-
search laboratory test furnace.

Patented Chase Telnic® Bronze makes
better switchboard parts. Chase research
developed Telnic for high strength, ex-
cellent machinability, corrosion resis-
tance, and conductivity.

C I Iaselﬁ The Nation's Headquarters for
« BRASS & COPPER

Chase Brass & Copper Co. is a subsidiary of KENNECOTT COPPER CORPORATION

sAlbanyt Atlanta Baltimore Boston Chicago Cincinnati Cleveland Dailas Denvert Detroit Houstonf Indianapolis Kansas City, Mo. Los Angeles Milwaukee
Minneapolis Newark New Orleans New York Philadelphia Pittsburgh Providence Rochesterf St. Louis San Francisco Seattle Waterbury ({Sales Office Only)
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THE TERM “GUIDED MISSILE” TO THE UNINITIATED USUALLY
INDICATES AN AIRBORNE PILOTLESS PLANE DEVICE. HOWEVER,
TO THE WELL INFORMED, THIS CONNOTES MANY OTHER POS-
SIBLE FORMS OF MISSILES; SOME OF WHICH ARE PHYSICAL
REALITIES AND SOME DRAWING BOARD PROJECTS.

NOT ALL OF THESE “CONTROLLED FLIGHT” DEVICES HAVE
SPECIFIC USES AS ATTACK MISSILES. MANY ARE VALUABLE
RESEARCH AIDS IN THE ANALYSIS OF THE BEHAVIOUR OF AIR-
CRAFT UNDER EXTREME OPERATING CONDITIONS. (TELE-
METERING).

THE ENGINEERS WHO DESIGN THE CONTROL APPARATUS FOR
MISSILES KNOW THAT IN ORDER TO ANTICIPATE THEIR EXACT
BEHAVIOUR EVERY TIME AND THE SELECTIVE CIRCUITS AND SOM-1,
FILTERS USED MUST BE UP TO THE HIGH STANDARDS OF PER- NN e,
FORMANCE FOR WHICH BURNELL'S TOROIDS AND FILTERS ARE i s
SO WELL KNOWN. 2

THE NATURAL RESULT OF THIS REPUTATION IS THAT MANY y
THOUSANDS OF OUR PRODUCTS ARE IN SOME WAY PLAYING b \g
THEIR PART IN KEEPING THE MILITARY ELECTRONIC PRO-
GRAM “ON TARGET.” Z ¢

O A Y

N
=
5
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1. New, fast-heating G-E iron weighs only 81%-oz.

2. New G-E portable hi-pot tester is easy to operate.

g

Two ways to speed your production

Reach hard-to-solder places
with this new thin-shank iron

“As easy to use as a pencil,” say operators who use
General Electric’s new lightweight soldering iron.

Its thin, %-inch-diameter shank lets the l4-inch
tip into places a regular iron can’t touch. Operators
can solder more joints per minute —and with fewer
rejects—because the iron’s lightness, balanced design
and comfortable handle all reduce fatigue.

Long-lasting G-E Calrod* heater provides quick
heat-recovery properties, gives plenty of heat for
uniformly strong soldered joints. Maintenance of this
60-watt, 120-volt iron is low because the long-life
Ironclad tip need not be filed or dressed. Send for
Bulletin GED-1583.

*Reg. Trade-mark

Eliminate cages and barriers
with this new insulation tester

Now you can perform high-potential tests on your
equipment with minimum danger to personnel. That’s
because the current output of General Electric’s new
high-potential insulation tester is limited to 5 milli-
amperes—well below the ‘“‘let go”’ value.

Testing time is cut, too—no need to set up cages,
barriers, or tape. Tester is portable, weighs only 22
1bs. Simply plug it into any 115-volt a-c outlet and
start testing.

Line surges are virtually eliminated in output.
Flash-overs can’t burn insulation. Neon light on
panel gives warning before insulation breaks down.
Output is adjustable from 0 to 3500 volts, with
test capacitance up to .006 muf. Bulletin GEC-700,

GENERAL @3 ELECTRIC

62
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TIMELY HIGHLIGHTS

ON G-E COMPONENTS

Four ways G-E selenium rectifiers
meet your d-c power requirements

- . s v s

Selenium rectifiers provide the elec-
trical designer with versatile and flexi-
ble means of getting the right quantity
of d-¢c power. But not all selenium
rectifiers are alike. Here are four im-
portant ‘“‘quality points” you’ll find
in G-E units in comparison with com-
petitive equipment:

1. Lower forward resistance—for
higher output and cooler operation—
plus lower costs in other circuit com-
ponents.

2. Less back leakage—for higher

EQUIPMENT FOR
ELECTRONIC MANUFACTURERS
A partial list of the thousands of items in

the complete G-E line. We'll tell you about
them each month on these pages.

efficiency as well as higher output. e Components

3. Cooler operation—the result of Meters and Instruments Timers

the above characteristics—since there Capacitors Indicating !ighfs

is less heat to dissipate, less ventila- Transformers Control switches

. . ded Pulse-forming networks Generators

tion is neede . . Delay lines Selsyns

4. Slower aging—which extends ex- Reactors Relays

pected life at rated output to over F ; Py S *Thyrite Amplidynes

60,000 hours. Il,l Lol ; |4 Mofor-generl-a;or 'seIs ?mp|isfa|tsb J

« « & h I nductrolis ermina oaras

And of course the G-E ln}e is com- Jic] | n-m,, Resistors Push buttons

plete, to meet all your design needs. ! ! e Voltage Stabilizers Photovoltaic cells
For a complete refresher on rectifier ‘ m Fractional-hp motors Glass bushings

fundamentals, circuits, and applica- i s LU LGS

tions, send for the new 28-page G-E L e K

booklet prepared to aid the design & Gl e Development and

engineer. Check Bulletin GET-2350. Production Equipment

Soldering irons
Resistance-welding control
Current-limited high-potential tester
Insulation testers
Vacuum-tube voltmeter
Photoelectric recorders
Demagnetizers

Dual-rated capacitors
simplify design problems

Meet your design needs, standardize,
and cut inventories with these G-E
fixed paper-dielectric capacitors.
Ecgually applicable to a-¢ and d-c,
they come in many case styles, with
ratings from 236 through 660 volts
a-¢ and 400 through 1500 volts d-c.
AH units are treated with Pyranol*
and hermetically sealed to prevent
leakage or contamination. Check
Balletin GEC-809.

*Reg. trade-mark of General Electric Co.

L

General Electric Company, Section A667-21
Schenectady 5, New York

Please send me the following bulletins:

Indicate: 4/ for reference only
X for planning an immediate project

Current-sensitive relays
stand severe vibrations

G-E current sensitive d-c relays are
available with d-c¢ pickup ratings in
steps from 4 to 1500 ma. They are
especially applicable to circuits using
limited power for energizing coils—as
in aircraft. Lightweight and corrosion-
proof, these relays withstand severe
vibration and operate at rated current
through a wide range of altitudes. See
Bulletin GEC-834.

[0 GEC-834 Current-Sensitive D-C Relays
[0 GED-1583 Lightweight Soldering lron
[0 GET-2350 Selenium Rectifiers

Name

Company.

| |
| |
: |
| I
I O GEC-700 High-Pot‘enﬁcl‘Tester . I
I [0 GEC-809 Paper-Dielectric Capacitors I
| I
I I
I I
I I

City. State

S —
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SINGLE EDGELAY

SrTLVER
OVERLAY

Assemblies . . .

P
y
SN

General Plate has the Facilities to meet all your
Electrical Contact Requirements

There are many advantages for using General Plate
composite contact materials and completely fabri-
cated assemblies. Among the more important are
better performance, longer operating life and lower
fabricating costs.

But that’s not all — here at General Plate you have
a single source that can supply your contact require-
ments be it raw stock or complete assemblies.
General Plate contacts and stock are available in a
wide range of alloys designed to meet your specific
requirements,

Raw stock is supplied in various combinations, in
overlay, single or double inlay, single or double
edgelay, and Top-Lay stock. The precious metal is
clad to your required base metals such as brass,
bronze, nickel, monel, copper, beryllium copper,
etc. In addition General Plate provides composite
buttons, rivets, stampings, welded or brazed as-
semblies.

General Plate fabricated assemblies including as-
semblies requiring stampings, screw machine or

64

headed parts with contacts attached, etc. are made
to your exact specifications.

Make General Plate your headquarters for solid
or composite contacts, contact material and fabri-
cated contact assemblies.

GENERAL PLATE PRODUCTS INCLUDE

Precious metals clad to base metals, Base metals clad to
base metals, Silver solders, Composite contacts, buttons
and rivets, Truflex® Thermostat Metals, Alcuplate®, Plati-
num fabrication and refining, #720 Manganese Age Harden-
ing Alley. Write for technical data bulletins.

Have You a Composite Metal Problem?

General Plate can solve it for you

GENERAL PLATE

Division of Metals & Controls Corporation

37 FOREST STREEY
ATTLEBORO, MASSACHUSETTS
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Mica specifications checked Completed mounts are Statistical control assures uniformity Life tests ptove Tung-Sol
to thousandth-inch accuracy. inspected for visval defects. of quality and performance. Tubes can take it.

complete control of materials_—
and manufacturing procedures

TUNG'SOI. engineering has produced tubes of matchless performance,
which Tung-Sol manufactures in large quantities with infinite precision. If you
have a product or a problem involving electron tubes—Ilet Tung-Sol help you.
You'll like Tung-Sol Tubes—and you'll like Tung-Sol service.

TUNG-SOL ELECTRIC INC., Newark, N. J.

SALES OFFICES: ATLANTA - CHICAGO - CULVER CITY - DALLAS +  DENVER - DETROIT +  NEWARK
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Differentially
tempered leads

The leads of all Bradley-
units are differentially |
tempered. This gradu- ]
cted softness of leads

near the body of the re- i
cistor prevents sharp
bends and avoids dam-
age to resistor.

SIZES OF UNITS
Rating L D

iw 3/8" 9/64"
I-w 9/16" 7/32"
2-w 11/16" 5/1¢"

IMPORTANT NOTICE

The tremendous demand for Bradley-
units has, in the past, resulted in dis-
appcointments due to extended deliv-
eries. Our production facilities have
been substantially increased, and your
demands for Bradleyunits can now be
sutis{ied quite promptly.

ELECTRONICS — July, 1952

Bradleyunits

This

HONEYCOMB RESISTOR CARTON

is a Time- and Laborsaver

in the Production Line

Give your assemblers the laborsaving advantage
of Allen-Bradley honeycomb packaging. This unique
container keeps resistor leads straight and free from
tangling. It makes it easy to pick up a Bradleyunit
from the patented Allen-Bradley carton, which holds
the resistors in perfectly spaced rows. The removal
of one or even fifty resistors does not affect the
alignment of the remaining units.

Bradleyunits have permanent characteristics be-
cause they are rated to operate continuously at 70 C
ambient temperature and not at 40 C, Therefore,
they can withstand extremes of temperature and hu-
midity. Bradleyunits need no wax impregnation to
pass salt water immersion tests.

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

AP

are

available in all stand-
ard R. T. M, A, values.

AL

ALLEN-BRADLEY

FIXED & ADJUSTABLE RADI
Sold exclusively to manufacturers / u u n l”V \

RESISTORS

of radio and electronic equipment
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range...

The range of these big guns exceeds anything else
afloat. In a like manner, Edo echo-sounding equip-
ment now being installed on ships of the U. S. Navy
gives far greater range and accuracy than other
types of sonar previously used. This superior per-
formance promises important advances in both
ocean navigation and naval tactics.

For instance, the Edo Model 185 deep sounder
continuously measures and records any known
ocean depths giving the navigator a new means of
plotting his course by ocean bottom contours. Other
Edo sonar devices search out and detect distant ves-
sels with a range and accuracy never before believed
possible.

Such successful results come only from a research
and engineering staff endowed with imagination,
ingenuity and the ability to apply the latest devel-
opments in the whole field of electronics to any
specific problem — a characteristic Edo trait for over
a quarter of a century.

Officiel U.S. Navy Photo

A SYMBOL KNOWN AND RESPECTED
FOR OVER A QUARTER OF A CENTURY

Twenty-seven years of experience are behind
the leadership which Edo enjoys in the field
of sonar development, research and manu-
facture. Members of the Edo engineering staff
have pioneered many of the developments
which make the use of echo-ranging under-
water detection equipment an increasingly im-
portant function not only in anti-submarine
warfare but also in the safe and efficient opera-
tion of modern ships.

The exceptional performance of Edo equip-
ment brings to the famous flying fish emblem
increasing recognition as the symbol of
superior equipment.

S

EDO CORPORATION - COLLEGE POINT, N.Y.

66

July, 1952 — ELECTRONICS



—— - S— e e T —— o e

2 WALDES TRUARC RINGS E
REPLACE COTTER PINS AND WASHERS... g
SAVE *.0219 PER UNIT

i
f
i
i
i
t
i

NEW WAY

2 simple grooves to accommo-

date 2 Waldes Truorc Rings, are |'||

cut in shaft during regular screw ||
machine cycle—at no extra cost. |,D
Waldes Truarc Rings are applied
quickly, easily.

OLD WAY

Cam shaft for breathing rall
ironer mechanism required: driil.
ing 2 holes; 2 cotter pins; 2
washers. Inaccuracy in locating
holes for cotter pins caused fre-

quent refects

= v

S 1

W

TTE——

— o £ X o FELAS <

Using 2 Waldes Truarc “‘E'* Retaining Rings in their Auto-
matic Cabinet Ironer, saved The Horton Manufacturing |
’ . . COMPARATIVE COSTS—
Co., Fort Wayne, Ind., $.0219 per unit. Truarc Rings saved \ AU
50% in assembly time ... cut down on rejects ... .increased WITH COTTER PINS ! WITH TRUARC RINGS
efficiency of the unit...eliminated risk of damage to [ MATERIAL: ' MATERIAL:
hands and clothing of workers in assembly. t 2 washers . . . . . . 0045 E
Redesign with Truarc Rings and you, too, will cut costs. 2 cotter pins . . . 0017 2 Truarc E Rings . .0283
Wherever you use machined shoulders, bolts, snap rings, OPERATIONS E OPERATIONS :
cotter pins, there's a‘Waldes Tr‘uarc Retaining Ring de- drilling 2 hales '
signed to do a better job of holding parts together. inshaft . .. ....0223 Cutting 2 grooves - .0000*
. .« . - . (]
Truarc Rings are precision-engineered...quick and ASSEMBLY TIME . - .0485 |+  ASSEMBLY TIME .. 0268
. S . ' :
easy to os.s?mble‘and disassemble. Remain circular to give Total cost . . . . $.0770 ! $0351
a never-failing grip. They can be used over and over again.
Find out what Truarc Rings can do for you. Send your TOTAL SAVINGS WITH TRUARC RINGS 5.0219 rer unit
blueprints to Waldes Truarc engineers for individuol *Grooves are cut in shaft during regular screw machine cycle

attention, without obligation.
For precision internal grooving and undercutting . . . Waldes Grooving Tool.

SEND FOR NEW BULLETINS md [ o e e e e ey
Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y, i
Please send engineering specifications and data on Waldes i
n s Truarc Retaining Ring types checked below. E-074 I
w LDE O Bulletin #5  Self-locking ring types i
O Bulletin #6 Ring types for taking up end-play
[ O Bulletin #7  Ring types for radial assembly |
f | O Bulletin #8 Basic type rings I
h! = O Send me information about the Waldes Grooving Tool. :
REG. U. 8. PAT OFF : ::rg :
RETAINING RINGS I Company |
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK I Business Addr |
e e e A (e e e T T L City Zone "°'°——667'_=
2.483.380; 2,483,383: 2.487 802: 2. 487.803: 2.491.306: 2.509.081 ARD OTHER PATENTS PERDING L x 3 X X R __N % ¥ B _BR _N X _B__N X % N X J
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Honeywell

Mercury

Switches ' |
PROTECTED FOR

USE UNDER SEVERE
OPERATING CONDITIONS

Honeywell Mercury Switch TMP1 embedded in plastic case
held in hand to indicate size and compactness of design.

HONEYWELL glass-enclosed mercury switches are durable
enough to meet every “normal” operating condition. For ap-
plications where mechanical shock and impact are present,
MICRO has designed added protection for these glass-enclosed
mercury switches. This consists of embedding the switches in
plastic “potting” compounds.

Pictured here is the new 1MP1 Mercury Switch. This unit
provides less than 1 degree differential angle, with a basic 2
ampere, 115 volt a-c; 1 ampere, 115 volt d-c rating. The contact

Cut open view of embedded Honey-

arrangement is single-pole, single-throw. Mounting holes ac- well Mercury Switch illustrates switch
commodate a '4” mounting screw and pin. This allows for embedded in plastic "potting” com-
pound.

simple assembly and adjustment which can be locked in position.

There are more than 90 Honeywell mercury tube designs with
many variations in size, differential angles, electrical ratings
and contact arrangements. MICRO field engineers are located
near you to provide full information on Houeywell Mercury
Switches, either glass-enclosed or embedded. Contact your

nearest MICRO SWITCH branch office.

Let a MICRO SWITCH Engineer

show you how you can
“use Honeywell Mercury Switches

as a principle of good design”
FREEPORT, ILLINOIS

MICRO Snap-Action Switches . . . Honeywell Mercury Switches H 3
HONEYWELL

&
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of Trouble
in Waveguides

... A little difference in waveguides—
imperceptible to the eye—can jeopardize
a costly investment.
If you want to be sure of your electronic
equipment, if you want to reduce operational failures,
=4 insist upon Titeflex microwave components.

Send for free catalog of uses, properties.
and specifications.

¥ Check products you are interested in.

o) @)

’ S '.e \(((((

e %;"‘.‘[ai;”;i_ﬂa Newark 5, N.J

Remember this traffic-stopper at the 1952 IRE Show in Grand
Central Palace? lt's a torture test. Flexed well over 1,000,000
times, Waveflex flexible Waveguides gave no evidence af failurer
or loss of physical or electrical properties.

Fabricated fo precision methods, Titeflex flexible and rigid
Waveguides are produced to the closest tolerances and to exacting
specifications. Titeflex muintains strict quality control and inspectior
from raw materials to finished products.

No Waveguide gets by this department without a thorough elec-
trical check-up. Every single Titeflex Waveguide is tagged
before shipment with its test score on JAN-W-287 specifications
for flexible Waveguides or JAN-W-85A for rigid Waveguidesy

——

TITEFLEX, INC.
524 Frelinghuysen Ave. MAlL
COUPON

Please send me without cost
information abeut the products
checked at the left.

[ SEAMED AN A dose || PRECISION BELLONS  [] GNITION WARNESS [ | IGNTION SHIELOING

%
O

N

iz 4

CONNECTORS WAVE GUIDES

ELECTRICAL D RIGID AND FLEXIBLE D FILTERS [_ FUSES

- TITLE -
FIRM
ADDRESS
ciry ZONE STATE -

NAME S —— .

A Molehill of Difference Can Make a Mountain

ELECTRONICS — July, 1952
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SERVICE
GREATER VARIETY
HIGHER QUALITY

ALLMETAL
AN

T i T

MACHINE SCREWS - NUTS - BOLTS - WASHERS « PINS - RIVETS @t%?

AVAILABLE IMMEDIATELY FROM STOCK, an @é

endless stream of first quality “AN” stainless fasteners is A

Allmetal’s answer to the exacting demands of defense pro- -

duction . . . in aircraft, electronics, ordnance, in industry ‘;- \

everywhere. Always remember Allmetal, to get the fasteners o 4 .

you want—when you want them. = g a!

|

WRITE FOR !
CATALOG,
ON YOUR
LETTERHEAD,
TODAY!

‘\\_ESSJ- MANUFACTURERS SINCE 1929
TIRPVALELCME TAIS
2 ( H&) r

- ,_-fmg SCREW PRODUCTS COMPANY, INC.
h TR oreams  TENE® 33 GREENE STREET NEW YORK 13, N. Y.

-
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FIRST U’LL BE BUYING SOON

YTRON IAX2

=DUTY TV HIGH-VOLTAGE
CAN TAKE IT!

TV high-voltage rectifiers take a beat-
ing: Terrific variations occur in applied
filament voltage ... 0.8 to 2.4 volts!
Sudden arcs in the rectifying system
place destructive electromechanical
stresses on the filament. And the in-
creasingly larger TV picture tubes de-
mand peak emission and peak inverse
voltage simultaneously. The new CBS-
Hytron 1AX2 was especially designed to
take such rough treatment and come up
smiling.

1AX2 DATA

The CBS-Hytron 1AX2 is a compact, 9-pin
miniature TV pulse rectifier. Plate is brought
out to top cap and filament is oxide-coated.
Absolute maximum ratings are: peak inverse
plate voltage, 25,000 volts; d-c load current,
1.0ma.; and steady-state peak plate current,
11.0 ma.

ADVANTAGES OF NEW CBS-HYTRON 1AX2

Rugged, high-wattage filament of CBS-Hytron 1AX2 has adequate
peak emission for the new, larger TV picture tubes. 1AX2 may be run
simultaneously at both its peak inverse voltage and maximum d-c¢
current.

Higher load of 1AX2 filament on transformer tends to regulate filament
voltage. Eliminates need for limiting resistor. Yet lower plate-to-

Typical Operation — filament capacitance (0.7 uuf) of 1AX2 prevents loss of high voltage.

TV Pulse Rectifier

Filament voltage 14v +£10%
Filament current 650 ma
Positive-pulse plate voltage 20,000 v
Negative-pulse plate voltage 5,000 v
Peak inverse plate voltage 25,000 v
D-c output voltage 20,000 v
D-c load current 300 ua

3 Insulated tension bar (patent applied for) through center of 1AX2
coiled filament limits destructive movement of filament by electro-
mechanical stresses.

Filament of 1AX2 is located in base and shielded to eliminate bomb-
ardment of cool ends of filament by gas molecules.

5 An overloaded 1X2A may be replaced with its big brother, the CBS-
Hytron 1AX2, by simply removing the limiting resistor. In rare cases,
it may be necessary to add another turn to the secondary of the filament

transformer to obtain the required 1.4 volts for the 1IAX2.

BOTTOM VIEW
OF SOCKET

XNG SYSTE

AR QRONDCHS
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TYPE 252, JAN-R-19, Type RA20

2 watt, 117%,""
diameter variable

wirewound
resistor. Also 50-+:10% B8079 RA20A1SD500AK X3496 RA20A2SD500AK
available with 100+10% w6929 RA20A1SD101AK 19388 RA20A2SD101AK
other special 250£10% X3497 RA20A1SD251AK M3879 RA20A2SD251AK
s e 50010% w6931 RA20A1SD501AK X3498 RA20A2SD501 AK
military features 1000 £10% W6932 RA20A1SD102AK X3499 RA20A2SD102AK
not covered by 1500+:10% w6933 RA20A1SD152AK M3809 RA20A2SD152AK
JAN-R-19. 2500-+10% w6934 RA20A1SD252AK 19103 RA20A2SD252AK
Attached Switch 50004:10% w6935 RA20A1SD502AK L9104 RA20A2SD502AK
can be supplied. 10,000£10% w6936 RA20A1SD103AK 18979 RA20A2SD103AK

TYPE 25, JAN-R-19, Type RA30 (May also be used as Type RA25)

4 watt, 1174,
diameter variable

wirewound
resistor. Also 50109 X3502 RA30AISD500AK w2837 RA30A2SD500AK
: H 100£10% X3503 RA30A1SD101AK X3504 RA30A2SDI01AK
ﬁ:ﬁélra:licvi";fh 250+10% X3505 RA30A1SD251AK X3506 RA30A2SD251AK
o p . 500+10% X3507 RA30A1SDSO1AK M7566 RA30A2SD501AK
military features 1000+10% X3508 RA30AISD102AK S2444 RA30A2SD102AK
not, covered by 1500:10% X3509 RA30A1SD152AK X3510 RA30A2SD152AK
JAN-R-19. 2500:10% X3511 RA30A1SD252AK $2736 RA30A2SD252AK
Attached Switch 5000 £10% Q1409 RA30AISD502AK X3512 RA30A2SD502AK
can be supplied. 10,0004:10% X3513 RA30AISDI0O3AK R1561 RA30A2SD103AK
15,000 +10% X3514 RA3JOAISDI53AK L3107 RA30AZSD153AK

Immediate delivery from stock

Preference given to orders carrying military contract
number and DO rating. Other JAN items or special
items with or without associated switches can be

fabricated to your specifications. Please give complete
details on your requirements including electrical
and mechanical specifications.

UNPRECEDENTED PERFORMANCE CHARACTERISTICS REPRESENTATIVES IN CANADA
- g 13 ARG g Henry E. Sanders C. C. Meredith & Co.
Demgned for use 1n mlhtary ‘vfl,UI_Dment SUb_JeCt t(_) John B. Mc(tlalchya Bldg. Slreelsvirlle,lomnrio
exireme temperature and humidity ranges including 69th & Market St SOUTH AMERICA
jet and other planes, guided missiles, tanks, ships LD A o pe =
and submarines, telemetering, microwave, portable s . auenas_:iuesor\fzenﬁna
3 3 i . Harmon Lompany lontevideo, Uruguay
or mObﬂ‘? eq_ulpment and all other mlhtary 1638 So. La Cienega Blvd. Rio de Janeiro, Brazil
communications. Los Angeles 35, Calif, s Sao Paulo, Brazil

Phone: Bradshaw 2-3321

John A. Green Co.
6815 Oriole Orive
Dallas 9, Texas

, OTHER EXPORT
D Sylvan Ginsbury

8 West 40th Street

New York 18, N. Y.

For further information, write for Stock Sheet No. 162

NEW 38-PAGE ILLUSTRATED CATALOG— Describes
Electrical and Mechanical characteristics,

Special Features and Constructions of a complete c “ I c AG 0 TE LE PH 0 N E s u P PLY
line of variable resistors for military and %Wm
civilian use. Includes dimensional drawings of )

each resistor. Write today for your copy.

FOUNDED 1896 <+ ELKHART, INDIANA




CTS Part

CTS Part
Locking Bushing

TYPE 65

Vs watt 70°C, 34"

JAN SHAFT TYPE SD

— 250" oo

~SCREW DRIVER
SLIT
047 towos” WIDE X
063 IS DEEF

N~ -32p-NEF-2
7

& —e|

THO.

MOUNTING HARDWARYE ASSEMBLED
MOONTING MUT 32 HEX. % 55

LUOCK WASHER */9.°04

' gj —2-32p-NEF-2 THD
L

MOUNTING HARDWARE ASSEMBLED
MOUNTING NUT 2 HEX = 3
LOCK WASHER */920A4

Resistance CTS Shaft Type RE CTS Shaft Type LT-2 .
250.110% xsie 0 xsa0 ° diameter
500+10% X3517 X3531 2
10004-10% x35{a x35§z variable
2500+10% X3519 X3533 P
5000-£10% X3520 X3534 comfésigt‘:rn
10,000+10% X3521 X3535 o
25,0004-10% X3522 X3536
50,000+10% X3523 X3537
100,000+10% X3524 X3538
250,000 +10% X3525 X3539
500,000+10% X3526 X3540
1 Meg-+20% X3527 X3541
2.5 Meg25%  X3528 X3542
‘ TYPE 95, JAN-R-84, Type RV4
(-} ”
JAN-R-04 JAN-R-94 CTS Pant 2 watt 70°C, 114
TYPE RV4 TYPE RV4 Non-JAN Locking Bushing diameter variable
Resistance JAN Shaft Type SD JAN Shaft Typs RJ CTS Shaft Type LT-1 composntlon
100-+10% RVAATSDI0IA RVAATRIJI0IA w3160 resistor. Also
250-£10% RVAATSD251A RVAATRJ251A w3161 ; :
500-10% RV4ATSD501A RVAATRIS01A w3162 a‘::;:z:’l: Z‘gita}}
1000+10% RV4ATSD102A RVAATRI102A w3166 it t P,’c
2500+£10% RV4ATSD252A RV4ATRJ252A w3163 military features
5000+10% RVAATSD502A RVAATRIS02A W3164 not covered by
10,000+10% RVAATSD103A RV4ATRJ103A w3167 JAN-R-94.
kS 25,000+10% RVAATSD253A RV4ATRJ253A w3168 Attached Switch
50,000-+10% RVAATSD503A RVAATRI503A w3169 can be supplied.
100,000+10% RVAATSD104A RVAATRJ104A w3170
250,000+10% RVAATSD254A RVAATRJ254A w317t
| 500,000+10% RVAATSD504A RVAATRJS504A w3172
1 Meg+20% RVAATSD1058 RV4ATRJ1058 w3173
2.5 Meg+20%  RVAATSD2558 RV4ATRJ2558 w3165
5 Meg-+-20% RVAATSD505B RVAATRI5058 w3159
‘ TYPE 45, JAN-R-94, Type RV2
\ Y watt, 154¢”
CTS Part diameter variable
RV2. JAN Shaft Type SD Non-JAN Locking Bushing composition
Resistance CTS Part JAN-R-94 TYPE CTS Shaft Type LT-1 resistor. Also
100-£10% A5876 RV2ATSDIOIA A5922 : ;
250-£10%% AS877 RV2ATSD251A A5923 a‘(’)?ﬁzrl: ewclit;;
500+10% A5878 RV2ATSDS501A A5924 ditary f P
1000109 AS879 RV2ATSD102A A5925 military features
25004107 A5880 RV2ATSD252A A5926 not covered by
5000-+10% A5881 RV2ATSDS02A A5927 N-R-94.
10,000+10% A5882 RV2ATSDI03A A5928 Attached Switch
25,000+10% A5883 RVZATSD253A A5929 can be supplied.
50,000+10% A5884 RV2ATSD503A A5930
100,000+10% A5885 RV2ATSD104A A5931
250,000+10% A5886 RV2ATSD254A A5932
500,000+10% A5887 RV2ATSD504A A5933
1 Meg+20% A5888 RVZATSD1058 A5934
2.5 Meg+20% A5889 RV2ATSD2558 A5935
TYPE 35, JAN-R-84, Type RV3
f CTS Part . 15 watt, 115"
g RV3, JAN Shaft Type SD Non-JAN Lotking Bushing diameter variable
Resistance CTS Part JAN-R-94 TYPE CTS Shaft Type LT-1 ‘ composition
100£10% A5861 RV3ATSDIOLA A5907 resistor. Also
250+10% A5862 RV3ATSD251A A5908 : ;
500109 A5863 RVIATSD501A A5909 a‘;ﬂ};ﬂe Zggf
b 1000-+10% A5864 RV3ATSD102A A5910 it t Pt
2500+10% A5865 RV3ATSD252A A5911 military features
5000+10% AS5866 RV3ATSD502A A5912 not covered by
10,000-+:10% A5867 RV3ATSD103A A5913 . JAN-R-94,
25,000:10% A5868 RV3ATSD253A A5914 Attached Switch
50,000+10% A5869 RV3ATSD503A A5915 can be supplied.
100,000+-10% A5870 RV3ATSD104A A5916
250,000+10% A5871 RV3ATSD254A A5917
500,000+10% A5872 RV3ATSD504A A5918
1 Meg-+20% A5873 RV3ATSD1058 A5919
2.5 Meg+20% A5874 RV3ATSD255B A5920
5 Meg+20% A5875 RV3ATSD505B A5921

CTS SHAFT TYFPE LT/

LOCAING BUSHING

ARRRARTY

)
)

T

-

8

S0 "toor

~SCREW DRIVER

StoT
W47 "t 005" WIOE <
J63" 155y DEES

3321 -nEF-2 THD.

MOUNTING HARDWARE ASSEMBLED
MOUNTING NUT 2 HEX x §
LOCK NUT 5 HeX ~ 7
LOCK WASHER "/1920A




1. This rotary switch gemonstrates several of the unusual prop-
erties that are winning a leading place for Kel-F in electronic
applications. In production, Kel-F is injection molded into
the metal switch case around an intricate insert . .. result
—an hermetic seal between plastic and metal, pl/us high elec-
trical resistance and dimensional stability.

» These coil forms ;.0 molded on standard injection equipment

at very favorable production rates, again pointing up Kel-F’s
superior molding properties. Further reasons for specifica-
tion of Kel-F in a rapidly growing list of such high frequency
electronic applications are—performance at high temperature;
excellent insulating properties; and zero moisture absorption.

2. Glass fiber and Kel-F are combined to produce these compres-
sion-molded valve seats for compressed-gas tanks. Kel-F’s
chemical inertness eliminates chance of corrosion problems.
Its dimensional stability combines with that of the glass fiber
to deliver finished parts that have minimum deformation over
an extremely wide temperature range.

4. Machined to close tolerance from solid rod, on an ordinary
automatic screw machine, these bushings illustrate Kel-F’s
versatility. Such ready machinability combines with physical
strength, chemical inertness, dimensional stability and elec-
trical resistance to make Kel-F a sound specification for many
types of chemical and electrical fittings.

A Capsule Report on the Properties of KEL-F

Standard Fabricated Kel-F Materials and Parts
Available from Commercial Sources

Chemical Inertness

Wide temperature range
—minus 320 F to 390 F

High electrical resistance

Low Cold Flow

* % %%

MOLDING POWDERS

Unplasticized

#300 . . .for high temper-
ature service

#4270 . . for less severe
temperatures
Plasticized  (in either

#300 or $#270)
P 20 . . with 209, plasticizer
P25 “25% U

P 30 “ 30% o

74

*  Zero Moisture Absorption

*  Variable transparency and
flexibility properties

* Readily molded, extruded
and machined

Basic Kel-F Products Available

DISPERSIONS

NW-25 . flows readily at
fusion temperatures
N-1 .High molecular weight

OILS, WAXES and GREASES

#1 . . Light Oil

#3 .Medium Oil

#10 . Heavy Oil

#40  Waxy Oil (pour
point 80-90 F)

#150. Hard Wax at 70 F

(Greases compounded to order)

Molded Sheet¥ Extruded and Molded Ro&  Extruded Tubing
Thin Film (extruded as lay-flat tubing)
Gasket® Washer®  Valve Disck U’ Packing
“0" Ring&  Kel-F coated Resilient-core ‘0" Rings
Valve Diaphragms
Transformer Terminaf¥ Rotary Electric Switche® Hook-up Wire
Electronic Terminals, Tube Bases and Coil Forms
For full information on various molders, extruders and
fabricators of Kel-F products; also technical data on de-

tailed properties, molding and application techniques —
write

Chemical Manufacturing Division

1HE M. W. K£11066 Company

A SUBSIDIARY OF PULLMAN INCORPORATED

P. 0. Box 469, Jersey City 3, N. J.
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Another Best-Choice

Motorola R emvies
Announces

2-Way Radio Communication Equipment
for New Public Safety, Land Transportation,
Industrial, and Citizen Bands

With
the famous

Sensicon circvit
and Permakay
selectivity sealed unit

Now you can have all the advantages of uncongested
non-interference operation up in the 450 megacycle range . . .

...for EC.C. has given you the space, and Motorola
has buile for you the quality tool for best results.

BROUGHT TO FULL SUCCESS : It is now released for sale to you after more than 2 years

of rigorous testing and service in the field.

) BY ; Here, once again, Motorola has put your best
long-term value ahead of everything. It will save you
up to 25% in maintenance alone.

This completely new design has the same
guaranteed, obsolescence-free features that make
Motorola equipment all-ways your best buy!

otore l

WORLD: LEADERS IN 2-WAY RADIO

—the one others always try to copy

M .l. I I PLEASE DISPATCH LITERATURE AND HAVE YOUR ENGINEERS CONTACT.
ororoia, inc.

c°mmunicuﬁ°ns & (Name).. . O e
Electronics Division (COMBONYY
4545 Augusta Blvd. Bl e

Chicago 51, IIl.
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76

ASS ERIE CERA

INSULATED
TUBULARS

designed for
MINIATURIZATION, RUGGEDIZATION

Erie Ceramicons fulfill all the requisites pacitors are shown above. Feed-Thru's
for efficient by-passing—compact de- are supplied in values up to 2000 mmf,
sign, low inductance, and conservative Stand-Off units up to 5000 mmf, Tubular

500 volt D. C. rating. Erie Resistor offers and Disc units up to .01 mfd. Also shown
the most complete line of ceramic by- above are two Silver Button Micas repre-
pass units available. Each design has senting the 370 series for values up to
been thoroughly proven in domestic 1000 mmf and the 4700 series for values
and military equipment. up to 6000 mmt. Write for samples to
Eighteen popular styles in ceramic ca- meet your specific requirements.

g' 5 ‘ed p. ‘8¢
ERIE RESISTOR CORP., ERIE, PA.

LONDON, ENGLAND - < - - TORONTO, CANADA

Chitfside, N.J. * Philodelphio, Pa. * Butfalo,N.Y. ¢ Chicago, lIl.
Detroit, Mich, ¢ Cincinnati, Ohio * Llos Angeles, Calif.
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For the Answer to Your Insulation Problem

Look Through #« Line...

VARGLAS SILICONE. That’s the insulating sleeving and tubing—
pioneered by Varflex—that takes temperatures ranging from 500° F
above to 85° F below:in its efficient, resistant stride. Lead wire and
treated cord too.

VARGLAS TUBING IMPREGNATED WITH GENERAL ELECTRIC
PERMAFIL. Tough, flexible, heat-resistant—available in coils. Premium
tubing at a reasonable price.

VARGLAS SLEEVING AND TUBING. Numerous types and grades—in-
cluding synthetic treated, varnished, lacquered, saturated, litewall and
others.

VARGLAS NON-FRAY SLEEVING. Three types—may be subjected to
temperatures up to 1200° F—for applications where dielectric require-
ments are not primary.

VARFLO TUBING AND SLEEVING. New, low-priced — for applications
where unusually high temperatures are not a factor. A real economy line,
this.

VARFLEX COTTON TUBING AND SLEEVING. Varnish or lacquer im-
pregnants — for applications where Fiberglas products are not required.

SYNTHOLVAR EXTRUDED PLAST!C TUBING. Low temperature flexibil-
ity—high dielectric and tensile strength—made from a standard formula-
tion of vinyl polymers.

SAMPLES? All you want with

our compliments. For free
folder of our com-
plete line, just clip r-— 3 & B . % & B B B 0 0 B
and mail this

g, COUPOT.

VARFLEX Corporation, 308 N. Jay St., Rome, N. Y.

Please send me information as well as free samples of your
electrical Sleeving and Tubing.

I am particularly interested in samples suitable for. FES

Name.. Nl o i =
Company ... L ey PR
et e e e~ e L e R

CORPORATION

MAKERS OF ELECTRICAL INSULATING 6 A —— Zone ... State N
TUBING AND SLEEVING I
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For any soldering job that demands freedom from corrosion and conductive flux
residue . . . for ease of working and unequalled consistency . . . there is nothing better
than Federated Rosin Core Solder.

Each Rosin Core Solder composition . . . there is a variety for different purposes
... is atin and lead alloy with a rosin flux that is effective but not corrosive. Because
the rosin residue is chemically inactive, current leakage at radio and television

frequencies is prevented.

Federated Rosin Core Solder is a quality product that is unsurpassed for the
permanence of the bond it produces .. . for the consistently easier soldering job it
does! Look for it in 1, 5, 20, 25, and 50-pound sizes on the familiar orange and
black metal spool. Listed by Underwriters’ Laboratories Inc.

78

AMERICAN SMELTING AND REFINING COMPANY « 120 BROADWAY, NEW YORK 5, N.Y.
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for precise, quantitative studies of pulse
waveforms, transients and other high or

demands on the time, frequency, and
amplitude measuring capabilities of labo- .
ratory oscilloscopes. LABORATORY FOR ¥ "
ELECTRONICS, INC., recognizing the

ever-increasing requirements of the rapidly expanding e ectronics

low speed electrical pbenomena

Advances in electronics have placed greater

= HTENSITR

g
Fseg’ DELm RANGE-4 SEG.
0-3008

01800,

DELAY=w SEE THISSER =
P, .=y it

.\\W//: =74,
%

TRIOGEN
AREQ

industry, and using specifications set forth by e.ectronic

engineers, has developed the Model 401 oscill=scope to provide

the features and conveniences required in a medium frice,

general purpose instrument.

SPECIFICATIONS

k|

SHERP ki ECTDR
g

ERmER (3 ey RlE
atres

Y-Axis

Deflection Sensitivity — 15 millivolts
peak-to- peak/cm

Frequency Response—DC to 10Mc

Transient Response — Rise Time —
0.035 microseconds

Signal Delay —0.25 microseconds

Input line terminations—52, 72, or
93 ohms, or no termination, for
either AC or DC input

Calibrating Voltage — 60 cycle
square wave.

Input Imp.—1 megohm, 30 mmf.

ELECTRONICS — July, 1952

X-Axis

Sweep Range —0.01 sec/cm 1o 0.1
microseconds/cm

Delay Sweep Range — 5-5000 micro-
seconds in three ranges — contin-
uously adjustable

Triggers — Internal or External, +
and —, or 60 cycles, or delayed
trigger outputs are available at
suitable binding posts.

Built-in trigger generator for trigger-
ing external circuits and sweeps.

General
Low capacity probe

Functionally colored control knobs
conveniently grouped

Folding stand for better viewing

Adjustable scale lighting

Facilities for mounting oscilloscope
cameras

Dimensions— 121" wide, 15" high,
19" deep

Weight—55 lbs.

Price — $895. F. O. B, Boston

Write for full codor bookdet with complete information.

75 PITTSSTREET BOSTON 14, MASS.
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*50000 a day-
for waiting!

These manufacturers are waiting.

In their factory, the production line
has halted, the men are 1dle. And every
day of this inactivity is costing them
$50,000—and more!

What happened? One small break-
down in an important machine has
stopped the works!

Even though replacement parts are
hundreds of miles away, there’s one

80

way they could cut those days of waiting
to bours. It's an answer that is saving
thousands of manufacturers thousands
of dollars every day.

That answer is—Air Express!

Air Express speed means production
line speed. Whether your business is
factories, films, or food, you can profit
from regular use of Air Express. Here’s
why:

IT’S FASTEST — Air Express gets top
priority of all commercial shipping
services — gives the fastest, most com-
plete door-to-door pick-up and delivery
service in all cities and principal towns
at 1o extra cost.

IT’S DEPENDABLE — Air Express pro-
vides one-carrier responsibility all the

way and gets a receipt upon delivery.
y 8 Y

IT’s PROFITABLE— Air Express service
costs less than you think, gives you
many profit-making opportunities.

Call your local agent of Air Express
Division, Railway Express Agency.

GETS THERE FIRST
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BUSS offers a complete line of
fuses for Radio * Television *
Controls * Avionics * Radar
Instruments * PLUS a com-
panion line of fuse clips, fuse
blocks and fuse holders.

it

i

g

%
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SEND THE COUPON FOR COMPLETE FACTS

‘Company

BUSS FUSE HOWas
Mt Protect Your Repu'l:ciion

The BUSS Fuses you buy today are the
result of the production of millions upon millions
of BUSS Fuses during the past 37 years. These
years of specializing have taught BUSS engineers
how to make fuses of unquestioned high quality —
and still maintain a competitive price.

To make sure that a BUSS Fuse will
always operate properly under service con-
ditions . . . each and every BUSS Fuse is
tested in a highly sensitive electronic device that
records: — the fuse has the right capacity, is
properly constructed and right in all physical
dimensions.

Behind the established reputation of BUSS Fuses
is the world’s largest fuse research laboratory
and the world’s largest fuse production capacity.

If you have a special problem con-
cerning electrical protection, let our
engineers help you select or design the
right fuse, or fuse mounting, to meet
your needs. Our staff of engineers
and laboratory are at your service.

BUSSMANN MFG. CO.

University at Jefferson  St. Lovis 7, Mo.
Division of McGraw Electric Company

BUSSMANN Mfg. Co. (Division of McGraw Electric Co.)
University at Jefferson, St. Louis 7, Mo.

Please send me bulletin SFB containing complete facts on
BUSS small dimension fuses and fuse holders.

Name,

Title

Address

City & Zone State. ITRC-752
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HARTFORD,CONN.US.A.
skEvESiA. 4 O
fanelre 54.0.

Eveg one Ca\r‘s Counton

VEEDER-ROOT

Elevator Mileage Recorders give accu- ... but if your work counts importantly
rate figures on vertical miles . . . so that in defense, then you can count on Veeder-

it can be plainly seen...in advance...when  Root to help you, as soon as rush commit-
it’s time to replace cables, overhaul cars, ments permit.

tors, and what h el ]
o o, what have you .. including  yppLERROOT INCORPORATED
your lfe’ ‘“The Name That Counts”

Yes, the V-R wheelmark monogram HARTFORD 2, CONN.

protects millions of people daily, from the
depths of the sea to the stratosphere.

Of course, not all V-R Products and
services are available nowadays

Chicago 6, Ill. « New York 19 « Greenville, S. C.
Montreal 2, Canada . Dundee, Scotland

Offices and agents in principal cities

Counts Guerything on arth
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HiVolt
ower

Supplies £

These hermetically-sealed, self-contained power supplies
are designed to transform AC to high voltage—low cur-
rent DC for many applications. Our exclusive engineer-
ing techniques and oil-filled construction assure smaller,

lighter, more flexible units.

APP liCﬂtiO ns., radiation counters dust and electrostatic
precipitators

photoflash devices .
oscilloscopes
spectographic analyzers display tubes

projection television sets etc.

Send us your requirements and we will recommend the best HiVolt Power Supply.

MANUFACTURERS
Glassmike Capacitors

Plasticon Capacitors
HiVolt Power Supplies 0ndenser roducts Company
Pulse Forming Networks
@ 7517 North Clark Street « Chicago 26, Illinois

* HiVolt Power Supplies . . . occupy as little as V3 the space; weigh as little as 20% of conventional supplies
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Dependability

THE SX-73 COMMUNICATIONS RECEIVER |
“A Gibreltar of Stebility™

It is the ultimate in all-wave receivers . . . this
Jewel of przcision craftsmarship’ Refined in even the
s smallest detail, tae SX-73 me=ts the tough
: ° mil:tary communications specifications.
Halicrafters s proud to place

its name on the SX-73.

LTI

Frequency Range:
540 kc to 54 Mc in six turre--selected bands.

20 tubes. including rectifier, -volte ge
regulation and ballast tubes.

Dual conversion, 455 k= and 6 Mc crystal
controlled.

Receiver trpe: Single superl eteredyne

in tuning rmanges of 54C ke t3 7.0 Me and
dual conve-sion on tunng ranges from

7.0 to 54.0 Mc.

_ Types of s gnals: AM, CW, MCW, ICW,
and Carrier Shift Tele-typewriter.

Frequency calibration: 2 ten=hs ot nne
per cent or less at all f~equeacies.

Image rejection: Not less than 80 db
at any frecuency.

Front panel contréls: R.F. gain, AC
on/off; b.f o. pitch; audio gain;
crystal phasing; select vity;

4 V.F.0./Crystal; crystsl veraier;
.band selector: frequenecy;
receiver/send; CW/mcdulation;
A.G.C./manual; A.N.L./eff
antenna adjust.

FRONT VIEW,
SX-73

L]

HALLICRAFTERS ¢ WORLD'S LEADING MANUFACTURER OF . RADIO & TELEVISION

CRNICAGD 24, ILL.
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W EXACTING REQUIREMENTS FOR ELECTRONIC INSTRUMENTATION

HERMETICALLY
» SEALED. Pin contacts with

body plate to customer’s

specification and design.

AMSCO CORPORATION

45-01 NORTHERN BOULEVARD, L. 1. C. 1, N.Y.

MANUFACTURERS OF SCIENTIFIC PRECISION EQUIPMENT FOR OVER A QUARTER OF A CENTURY
e CAMERAS o PROJECTORS o ENLARGERS o EXPOSURE MtT‘ERS L]




Nickel grid wire and strip, fur-
nished in this case by Driver-Harris
Company, Harrison, N. J. and Sig-
mund Cohn & Co,, N. Y, N. Y. are
components in this tiny (1” long)
pentode amplifier tube used in
\\ hearing aids.

Peanuts to Power
...tubes perform better with NICKEL

From the tiny peanut tube in hearing aids to the tremendous
power producer in transmitting equipment...in almost
every tube. .. electronics manufacturers turn to Nickel to
improve performance.

In cathodes, side rods, lead wires, grids, sleeves, connect-
ing straps ... in virtually every part. .. it’s Nickel’s special
qualities that make that part do its special job...and do
it better.

What are these qualities?

® Lxcellent forming quality. Simplifies production of
precision parts.

@ Strong, spot-welded joints practicaily free of oxida-
tion.

@ Strength to maintain precision despite handling in
mounting parts.

® Rustproof in handling and storage. Corrosion resist-
ing to solvents in cleaning.

® Lower gas content. Faster evacuation because gas can
be removed at higher temperatures.

® Greater strength at high evacuation temperatures
without crystal change, means less change in dimen-
sions and tube constants.

@ Better electron emission from coated nickel cathodes.

@ Better carbon coating adherence with less embrittle-
ment of strip.

® Conducts heat better at elevated temperatures.

® Good damping characteristics minimizing micro-
phonic effects.

All of which means an electronic tube made with Nickel
and Nickel Alloy components can perform better, whatever
its application.

N e,

Low carbon Nickel was the choice
for the spun anode sleeve and
other critical parts in this 40
million watt power tube pro-
duced by the Chatham Electrenics
Corp., Newark 2, N. J.

Perhaps there’s a Nickel or a Nickel Alloy that will help
improve your product’s performance. There’s a concise
booklet available—*““Inco Nickel Alloys for Electronic Uses”
which may answer your questions. Send to Bruce Winter
for your copy today. Also, if you have a special metal
selection problem, just write giving full details.

Nickel and Nickel Alloys are on extended delivery, so
anticipate needs. It pays to order well in advance, always
giving NPA rating and full end-use information.

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

MONEL® « “R”® MONEL » “K"® MONEL
"“KR”® MONEL » “$”® MONEL  NICKEL

nicker A%, avtovs

LOW CARBON NICKEL » DURANICKEL® * INCONEL®
INCONEL “X”® * INCOLOY® « NIMONICS

86
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Recent experience indicates that Stackpole molded
iron cores and Ceramag® cores (ferrites) help materially
in minimizing “hash” and r-f interference when used in
the filter systems of electrical tools and equipment. Their
advantages include

V Less IR Drop because of lower d-c resistance

V Greater R-F Attenuation because of less
distributed capacitance

Concentrated Field with consequent reduction
in coupling to other coils

V Reduced Space Requirements

Increased Inductance for a given amount of
wire....or, conversely....

V Less Wire for the same inductance

As one of the earliest pioneers in core production, and
backed with a complete line of materials, sizes, shapes
and production facilities, Stackpole welcomes the oppor-
tunity to cooperate in adapting suitable cores to particular
noise suppression problems.

Your inquiry entails no obligation and will receive
prompt, skilled attention. Write to Electronic Components
Division, Stackpole Carbon Company, St. Marys, Pa.

ELECTRONICS — July, 1952

/ﬂdyée yoa"ce

miﬂing a bet on

HIGH CURRENT
LOW INDUCTANCE

STACKPOLE CORE

QIO

CONDUCTOR
STACKPOLE CORE

OROND

CONDUCTOR
LOW CURRENT
HIGH INDUCTANCE

HOLE FOR

MOUNTING STUDAEOR

MOUNTING

87



Ucinite Anode Connectors are available in
several types for standard recessed small cavity
caps in cathode rav tubes. Straight or right
angle lead connections can be made with or
without insulating shields. Shields are made
from corona resistant neoprene or silicon.

Good contact and firm holding power are
assured by silver plated, heat treated steel
United-Carr Plug Burtons. Metal parts are de-
signed to keep corona at a minimum.

ELECTRICAL ASSEMBLIES

The

Newtonville 60, Mass.
Divisien of United-Carr Fastener Corp.

CINITE CO.

Also available 1s the right angle connector
with rubber suction cup shield for recessed
small ball caps.

Other special corona resistant connectors
and adaptors are available or can be readily
designed for specific requirements.

Wire leads are turnished to customer’s speci-
fications.

Uciniteofterscomplete design and engineering
services as well as volume production facilities.

Specialists in
ELECTRICAL ASSEMBLIES,

RADIO AND AUTOMOTIVE
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HEWLETT-PACKARD @

(p) oFreRs
OMPLETE COVERAGE

..in electronic test instrumentation..

Today, -5p- offers complete instrumentation for virtually
every type of electronic measuring. For audio work, -Ap-
oscillators and generators, ¥4 to 10,000,000 cps. For voltage
measurements, vacuum tube voltmeters (ac and battery) 2 to
700,000,000 cps. For VHF, UHF and SHF, signal generators
10 to 7,600 mc. For microwave, a broad-band line covering
all coaxial and 6 most-used waveguide frequencies. For micro-
wave impedance and power measurements, complete new
instrumentation, 10 to 12,400 mc. For frequency measure-
ment, standards, monitors and cycle counters, .01 to 200
mc. These and more —over 200 fast, accurate, easy-to-use
instruments — the world’s most complete coverage of elec-
tronic measuring needs.

..in convenient, “next-door” service..

-hp- has selected the best independent organizations in Amer-
ica to give you person-to-person help with your measuring
problems.You are served by electronic specialists—men trained
by Hewlett-Packard, fully informed about all -4p- instruments.
These men save your time by helping select exact instrumen-
tation you require. They can offer expert counsel on your
measuring problems. They are located in major business cen-
ters, as near to you as your telephone. Call them whenever,
wherever you need personal help, in your plant, today/

The -hp- field service program saves time!
The -hp- direct-to-you sales policy saves money!

HEWLETT-PACKARD COMPANY

2309A PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U.S.A.

ELECTRONICS — July, 1952

There is a trained
-hp- representative near you!

Albuquerque, New Mexico
Neely Enterprises
107 S. Washington St.
Albuquerque 5-8731

Los Angeles 46, California
Neely Enterprises
7422 Melrose Ave.

WEbster 3-9201

New York 13, New York
Burlingame Associates
103 Lafayette St.
Digby 9-1240

Philadelphia (Upper Darby),
Pennsylvania
Burlingame Associates
7060 Garrett Road
FLanders 2-1597

Boston 16, Massachusetts
Burlingame Associates
270 Commonwealth Ave.
KEnmore—6-8100

Chicago 40, llinois
Alfred Crossley & Associates
4501 N. Ravenswood Ave.
UPtown 8-1141

Phoenix, Arizona
Neely Enterprises
32 West Jefferson St.
Phoenix 4-7311

Cleveland 15, Ohio
M. P. Odell Co.
2536 Euclid Ave.
PRospect 1-6171
Sacramento, California
Neely Enterprises
309 Ochsner Bldg.
Gl Ibert 3-7461

Sait Lake City, Utah
Ronald G. Bowen Co.
P. 0. Box 2215
MUrray 900

San Francisco 18, California
Neely Enterprises
2830 Geary Blvd.

WAInut 1-3960

Dallas 5, Texas

Earl Lipscomb Associates
P. 0. Box 8042
Elmhurst 5345

Dayton 2, Ohio

Alfred Crossley & Associates
410 W. First St.
Michigan 8721

Denver 3, Colorado
Ronald G. Bowen Co.
852 Broadway

AComa 5211 Seattle 9, Washington
Ron Merritt Company
217 Ninth Avenue North
SEneca 4948

Detroit 5, Michigan
S. Sterling Company
13331 Linwood Ave.

Townsend 8-3130 St. Louis 9, Missouri

Harris-Hanson Company
5506 S. Kingshighway

Fort Myers, Florida SWeetbrier 5584-85

Arthur Lynch & Associates
P. 0. Box 466
Fort Myers 5-6762

Syracuse 2, New York
Burlingame Associates
712 State Tower Bldg.
High Point, North Carolina SYracuse 2-0194
Bivins & Caldwell
Security Bank Bldg.
High Point 3672

Toronto 2-B Ontario, Canada
Atlas Radio Corporation, Ltd.
560 King St., West
WAverley 4761

Washington 9, D. €.
Burlingame Associates
2017 S Street N. W.

DEcatur 8000

Houston 5, Texas
Earl Lipscomb Associates
2420-B Rice Blvd.

P. 0. Box 6573
Linden 9303

INSTRUMENTS
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Other Jeffers Products
ceramic capacitors + disc capacitors
high voltage condensers < capristors

Other Speer Products

for the Electronics Industry
anodes ¢ contacts < resistors ¢ iron
cores e« discs « brushes « molded
notched™ coil forms ¢ battery carbon

graphite plates and raods
*Patented

Other Speer Divisions: Speer Resistor,
Internationa! Graphite & Electrode

-
JEFFERS
il ]

ELECTRONICS

Jeffers Electronics Division
Speer Carbon Company
Du Bois, Pennsylvania

.....assures top performance of |

JEFFERS |

high voltage capacitors

You can be sure of maximum results from Jeffers high voltage
television capacitors for two reasons:

FIRST—every unit is 1009, inspected for capacity, power
factor, leakage, and voltage. The testing device is adjustable,
permitting each capacitor to be held at high test voltage for
any specified length of time. Thus there is no chance for a
defective part to get by.

SECOND-— these high voltage capacitors are extremely well
made. They are completely encased in a special thermosetting |
molding material of exceptional strength. All terminals are
securely soldered to the high dielectric constant ceramic body.
The entire unit is impregnated under vacuum with a micro-
crystalling wax to give extra protection against moisture.

Jeffers high voltage capacitors are ideal in circuits for filtering

or by-passing, where the AC component is small. Why not put
them to work for you? Write today for our specification sheets.

S

B |
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occomp\ishments. v
counters, Geiger counters,
roved operd
mm'muﬁon.

preakdown py

For Yyour requirements in hermetic seals, for

on and help in planning ¢ product,
consuh. experien-:ed source for quality
hermetic seals and be right every time.

Visit i oott 418 at the Western
Elecfroni Long Beach,
Cal., August

for your copy of our new 32-
page brochure, the mos! com-

plete and informative presentd-
°

/ tion ever made on hermetic
seals.
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The Triumph Manufacturing Co.
“Galley duty in the Navy requires
a motor conirol as rugged
as the machine”

say Sheldon B. Storer (right) and
Samuel T. Bryant (left), Sheldon
Storer & Associates, Cincinnati, Ohio,
representatives, Ward Leonard Elec-
tric Company.

This Triumph vertical “kitchen” machine is used by the
Navy for everything from mixing dough to cutting French-
fried potatoes, grinding coffee, sharpening cutlery.

Such machines are operated by a wide variety of people
wherever naval vessels or installations are found and it is essen-
tial to keep them in operation with a minimum of down-time.

In order to meet exacting Navy standards, Triumph consulted
Ward Leonard for a motor control. Because of their long ex-
perience and excellent record in the production and development
of Navy controls of many types, Triumph was assured that
Ward Leonard could supply them with sturdy, trouble-free
equipment which would match the construction of their rug-
gedly built machines.

The Ward Leonard controllers used by Triumph vary only
depending on whether the power supply is a-c or d-c. For d-c
applications they are Ward Leonard, Bulletin 4556, across-the-
line starters, magnetic type, continuous duty, semi-automatic
operation with overload and low voltage protection, drip-proof
enclosure and spraytight pushbutton station; Bulletin 4651 is the
equivalent for a-c applications.

Complete operating and maintenance instruction books were
supplied the Navy as a result of the team work of William Leuze,
chief engineer of Triumph, and Samuel Bryant of Ward Leonard.

Ward Leonard field engineers are always ready to work with
you to solve your electrical control problems. When your produc-
tion demands exact engineering, quality manufacturing, prompt,
efficient handling and shipping, call on Ward Leonard.

ey CTRIC C¢

' MOUNT VERNON, NE\

R ekl E ngineered C’m&, Suwe 1892
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TO INSURE HIGH METAL QUALITY, Frank
DePaola, chemist, studies samples micro-
scopically for grain and crystal structure.

AN A-C MOTOR CONTROLLER undergoes a
careful wiring check by Donald A. Parsons
of Ward Leonard’s Test Department.

MAGNETIC OVERLOAD RELAYS are tested for
tripping time by Anthony J. Bellitto before
they are installed on motar control panels

COMPONENTS OF A-C SOLENOID STARTERS are
being assembled in Ward Leonard’s plant
in Mount Vernon, New York.

From PT Boats to Battle Wagons —
Ward Leonard Designs Controls to Meet
Exacting Specifications

At sea, electrical controls or compo-
nents must meet exacting service con-
ditions involving mechanical shock,
vibration, salt spray, plus pitch and roll.

The Ward Leonard control line in-
cludes devices designed especially for
Navy, Coast Guard and Maritime use, as
well as the well-known industrial con-
trol line. For example, Ward Leonard
makes pushburtton stations for the Navy
and Maritime applications, and a com-
prehensive line of commercial push-
button stations. This holds true for a
great variety of components.

-ELECTRONICS — July, 7952

Ward Leonard frequently builds spe-
cial control items which involve contac-
tors, starters, rheostats, relays, resistors,
and other major electric components.

Ward Lecnard controls are of unit
construction, Each component is mznu-
factured and tested independently.
These components are then combined
and mounted to suit customer’s exact
requirements.

Consult Ward Leonard on the ex-
treme flexibility and adaptability of
Ward Leonard conzrols and compo-
nents to meet your special needs.

DISTRICT OFFICES
AND REPRESENTATIVES

Atlanta 5, Georgia
Baltimore 18, Md.
Charlotte 1, N. C.
Chicago 4, litinois
Cincinnati 2, Ohio
Cleveland 14, Ohio
Corpus Christi, Texas
Denver 2, Colorado
Detroit 21, Michigan
Hartford 6, Conn.
Houston 1, Texas
Kansas City 2, Mo.
Knoxville, Tennessee
Los Angeles 13, Calif.
Memphis 3, Tenn.
Minneapolis 5, Minn.
Newark 2, N. J.

New Orleans 13, La.
Philadephia 2, Pa.
Pittsburgh 16, Pa.
Roanoke, Virginia
Rochester 7, N. Y.

St. Lowis 10, Mo.

Salt Lake City 1, Utah
San Antonio, Texas
San Francisco 3, Calif.
Seattle 4, Wash.
Tucson, Arizona

Washington 5, D. C.

CA

Edmonton, Alta.
Halifax, N. S.
Montreal 25, P. Q.
Toronto 1, Ont.
Vancouver, B. C.

Winnipeg, Man.

C. B. Rogers and Associotes
Durling Electric Co.

Jomes L. Highsmith & Co.
Ward Leonard Electric Co,
Shetdon Storer and Assoc,
The Ambos-Jones Co.
Brance-Krachy Co., Inc.
Mark G. Mueller

Jesse W. Eakins Co.

Ward Leonard Electric Co,
Brance-Krachy Co., Inc.
Maury E. Bettis Co.

John G. Pettyjohn

Ward Leonard Electric Co,
E. E. Torkelt

Maivin H. Kirkeby

Ward Leonard Etectric Co,
Etectron Engineering Co.
Ward Leonard Electric Co.
W. A. Bittner

Lynn H. Morris

Ward Leonard Electric Co.
Ward Leonard Electric Co.
Leonard M. Slusser
Brance-Krachy Co., Inc

L. F. Church Co.
Northwestern Agencies, tnc.
Centra} Station Equipment Co.

Federd) Engineering Co., Inc.

ADA

D. M. Fraser, Lid.
D. M. Froser, Ltd.
D. M. Fraser, Ltd.
D. M. Fraser, Ltd.
D. M. Fraser, Ltd.
D. M. Fraser, Ltd.

EXPORT

New York 4, N. Y. | Ad. Auriema, Inc.
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Unusual
NON-LINEAR
voltage
resistance
sensitivity

These unretouched photos of
oscilloscope screens show the effect
obtained by connecting a2 GLOBAR
type BNR resistor in series with

a fixed resistor across a 115 volt 60

cycle supply.

GLOBA

Type BNR

conductive
ceramic hody
resistors

Dampen the effect of transient
voltages and provide instant
protection for electrical circuits.

B> THESE ADVANTAGES are realized in magnetic solenoid valves, motor governors, relay contacts and other surge absorb-

ng apphcanons as:

] Oil burner ignition transformers to prevent high voltage feed back
* into line.

Wu’t‘e for Bulletin
GR-2 which contains
detailed engineering data.
Address The Carborundum
Company, GLOBAR Division,
Dept. EL 87-113,

Niagara Falls, N. Y.

2 = Small motors to prevent arcing of governor contact points.

3. Stabilizing rectifier circuits by limiting peak voltages.

"Carborundum” and "Globar are registered trademarks which indicate manufacture by The Carborundum Company
7119
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PUsSH-ON SPEED NUTS’
Mate New Recotd

FOR GRAY AUDOGRAPH

Here's how SPEED NUTS made a 50% savings in
time, and a 75% material savings in the assembly
of Gray AUDOGRAPH Dictating Machines . . .

Engineers at Gray Manufacturing Company took a
second look at the index strip on their Audograph
Machine and this is what they found. Five standard
Tinnerman Push-On Type SPEED NUTS could be
zipped over plain studs to attach the complete
Index Strip Holder Assembly in half the time . . .
replacing hex nuts, lock washers and eliminating
special threaded studs.

This is just one of the many SPEED NUT Savings
Stories being reported every day in a wide variety

of industries. Take a second look at some of your
assembly operations with an eye toc keeping costs
down and quality production UP; your Tinnerman
representative is prepared to help. SPEED NUTS
are the most economical fasteners ever developed —
to prove the point, we’'d like to make a comprehen-
sive Fastening Analysis of your product line. In the
meantime, write for your copy of SPEED NUT
Savings Stories, TINNERMAN PRODUCTS,
INC., Box 6688, Cleveland 1, Ohio. In Canada:
Dominion Fasteners, Ltd., Hamiiton. In Great
Britain: Simmonds Aerocessories, Ltd., Treforest,
Wales. In France: Aerocessoires Simmonds, S. A.—
7 rue Henri Barbusse, Levallois (Seine) France.

The Gray Executive Model AUDOGRAPH machine pictured
here is one of a complete line of dictating and sound-

writing equipment. Above, right, sketch shows how Index
Strip Holder is attached with Push-On Type SPEED NUTS.
5 SPEED NUTS and studs replace 5 special threaded studs,
5 Bronze Lock Washers and 5 Brass Hex Nuts.
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Built for
the toughest
service....

Mallory Q Series
Wire Wound Controls

If you need a wire wound control that will stand up under the
most severe conditions, here’s the answer to your problem—
Mallory Series Q controls. These new features make the Q series
your best choice for military and other exacting applications:

IMPERVIOUS TO MOISTURE AND FUNGUS: all insulation used in this control is made of
high resistance material which has exceptionally low
moisture absorption . . . treated to prevent fungus growth.

WEATHERPROOF FINISH: nickel plated case, stainless steel shaft, and all other metal parts
will pass a 100-hour salt spray test.

LONGER LIFE: hard nickel-silver contacts withstand the wear of thousands of rotations.
SELECTION OF TAPERS: all standard JAN tapers are available.

In addition to these standard features, Q series controls can
be supplied in a number of special variations invaluable in
applications requiring complete waterproofing or extreme resis-
tance to vibration:

WATERPROOF SHAFT BUSHING: a waterproof gasket between shaft and bushing, sealed with
silicone grease, prevents leakage along the shaft.

WATERPROOF PANEL SEAL: gasketed seal prevents leaks at the point of panel mounting.

BUSHING LOCK: a split bushing, when tightened, prevents shaft rotation even under severe
shock and vibration.

Mallory carbon controls —with all . . Similar
the construction features of the Series | Watts | Diameter JAN Type
wli;‘e .woznd unit.s - ;re‘ also avail- Qc 2 %’ RA15
able in the Q series design. Qr 2 W RA20
For full information on Q series QM 4 1% RA25 & RA30
controls, call or write Mallory today.

PR MALLORY & CO.lnc. SERVING INDUSTRY WITH THESE PRODUCTS: =
Elactromechanical — Resistors ® Switches » Telavision Tuners * Vibrators
A L L o R Electrochemical —Capacitors « Rectifiers * Mercury Dry Batteries

Metal Iurgl cal— Cunlﬂc?s' Sp': dﬂi Me Iﬂ'ls and Ceramics * W elding Moter IDHS :

P. R. MALLORY & CG., INC., INDIANAPOLIS 6, INDIANA
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ELECTRONICS

» AGE . . . Electronics is often
called a young man’s business,
despite the fact that it is now well
out of swaddling clothes.

QOur field continues to attract
young men, and profits from their
freshness and virility. It does so
for two reasons. First, the poten-
tial applications of electronics still
seem boundless. Second, the field
now also represents one of the
country’s most important going
businesses. Mere newness is no
longer the sole attraction.

The industry itself is frequently
fascinated by youth alone and,
currently desperate for techni-
cians, sometimes robs the cradle.
There are signs of returning good
sense in Help Wanted ads. Several
companies are deliberately bidding
for the engineering experience
tfound side by side with age. Others
are welcoming older engineers into
management.

A good oldster is better than
a bad youngster. A good youngster
is better than a bad oldster. The
vardstick is ability, not age.

» BOATS ... In the approaching
summer season we will spend what
is laughingly called spare time
ceruising Long Island Sound under
power and sail.
Marine radiophone
aboard “Dolphin,” taxes the
rarely-charged storage battery.
Amateur station W2TY normally
remains silent for this reason, and
because two hobbies overtax week-
end recuperative powers. The idea
of installing an electronic depth

WC2600,

ELECTRONICS — July, 1952

JULY, 1952

CROSS
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finder is nevertheless appealing.
But there is a bug.

Units we’ve seen tell how much
water is under the boat, Since we
normally puddle-jump close in-
shore, what is needed is one that
puts out a nice narrow pencil of
ultrasonic energy ahead. This
would enable us to duck unlighted
buoys on night runs and safely
grope our way into tight and
shallow little harbors.

There’s a market for a different
kind of design.

» PARTS . . . As transistors de-
velop commercially, electronic cir-
cuitry will change. This is widely
recognized. Among other things,
input and output impedances are
quite different from those involved
in conventional tubes.

Not so widely appreciated is the
certainty that other component
parts will change too. Consider
several publicized virtues of the
transistor. It is small. It requires
no heater current. It operates at
low voltages. So associated parts
will also have to be small, and
their ability to handle watts may
be a minor rather than a major
design consideration.

Maybe we are in for an era of
sub-subminiature components. Or
do you prefer micro-miniature?

» DEFINITION . . . Making the
rounds in Washington to sort out
the facts and fictions that so ob-
sess this and other industries, we
picked up a phrase about the city
that explains why such checking

of rumors is necessary.
Washington, it is said, is ‘“the

only place in the country where

sound travels faster than light.”

» SPECIALIZATION . . . Engi-
neering is a highly specialized
field of endeavor. Don’t look now,
but right in your own shop it is
rapidly becoming even more so.

There are administrative engi-
neers, development engineers, sys-
tems engineers, project engineers,
product engineers, standards engi-
neers, production engineers, qual-
ity control engineers, test engi-
neers, packaging engineers, field
engineers and even publication
engineers. Probably we’ve left out
a few.

Electronic applications of one
kind or another are becoming so
complex that engineers are sub-
dividing right in their own baili-
wick.

» SHOPTALK . . . Many readers
have found “Industry Report” (p
5) interesting and valuable, if not
downright indispensable. Others
have found “Production Tech-
niques” (p 228) ditto. But some are
apparently so far behind in their
reading that they are not yet
aware of these two innovations
running regularly since February.

A piece of our editorial hide
adheres monthly to these two new
departments. So, we can’t resist
planting this sixth-month call-up.

Not even electronically do we
know a way to put a steam whistle
on the contents page.
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Weighing industrial-process ingredient by electronic control. Equipment shown is manually sequenced. Fully automatic controls handle

several ingredients

Remote-Control
Automatic Weighing

UTOMATIC PROPORTIONING of
Asolid and liquid ingredients for
industrial processes is accomplished
electronically by the Richardson
Select-O-Weigh. This device per-
mits remote control of one or more
automatic scales to deliver an un-
limited number of commodities into
a continuous process either cumula-
tively or consecutively. For ex-
ample, a proportioning system in-
stalled in a rubber-processing plant
allows four different grades of car-
bon blacks to be weighed accumula-
tively into a single scale-hopper ac-
cording to preselected schedules.
Upon completion of the required
accumulation, the machine dis-
charges its load and is ready to
begin a new cycle.

The system comprises a dial scale,
a remote weight-setting vernier
dial, and an electronic cut-off switch
to stop the various feeders when the
correct weight of an ingredient has
been attained. The cut-off switch
is actuated by proximity of a metal
flag on the weight-scale pointer to

98

By ENRICO KLEIN

Chief Electrical Engineer
Richardson Scale Co., Clifton, N. J.

a plastic-enclosed metal flag re-
motely positioned on the periphery
of the weight-scale dial by means of
a servomechanism,

Figure 1 shows schematically the

WEIGH-=" &
HOPPER

SURGE
HOPPER_

FIG. 1—System schematic showing screw
feeders, weigh hopper, and weighing
machine

physical arrangement of the weigh-
ing mechanism and feeders. The
loading cycle of the scale is as fol-
lows: The electronic proximity-
switch flag advances to the position
pre-established on the servo pickup
coil scheduling the first weighing.
The first feeder, indexed by selec-
tion, starts. When the flag mounted
on the dial-scale pointer, in advanc-
ing, meets the proximity flag, the
feeder stops. The proximity flag
then proceeds immediately to the
position pre-established by the set-
ting of the pick-up coil scheduling
the second weighing and the second
feeder starts.

Adequate time lags introduced
into the cycle permit the flag to
position itself before the feeder
initiates. At the conclusion of the
second feed, the remaining ingredi-
ents are added proportionally as
scheduled. When the weighing cycle
is complete, the machine rests
awaiting the discharging impulse.
The order of feeder selection is not
critical and several pick-up coils
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PROXIMITY-FLAG
SENSING -
VERNIER-DIAL ™~

PHASE | (AMP) AR
PHASE| 2 ( LINE) [
[

AMP INPUT

il
BI
AMPLIFIER |
6.3V, 60CPS

T T =———]
INPUT|[60 CPSIIOV TRANS-

|
|
1
I
1
|
|

S|
TRANSFORMER FORMER

FIG. 2—Servomechanism positions proxim-
ity-switch sensing plate to program desired
weight

265V D-C
s

155v D-C

265V D-C

FIG. 3—Proximity flag-to-scale pointer capacitance tunes r-f oscillator of sharply-
resonant switch circuit. Diode output voltage fires thyratron with 10,000-ohm relay in
plate circuit

Industrial control circuits applied to automatic weighing facilitate remote batching of

process ingredients. Desired weights set up on vernier dial are automatically obtained

in proper sequence from storage bins by servomechanism

may be sequenced to operate the
same feeder.

Each time the scale is discharged,
a permanently adjusted pick-up coil
is switched into the servomechan-
ism. This compels the proximity
switch to position itself at the zero
or tare balance position on the
weight-scale dial. The proximity-
switch circuit is then actuated and
a signal indicates complete evacu-
ation of the scale’s weigh hopper
before the next cycle is initiated.
An alarm pilot light indicates
failure of the tare-check circuit to
the operator.

Servomechanism

The proximity-flag positioning
servo consists of two linear vari-
able-differential transformers con-
nected as shown in Fig. 2. Each
transformer consists of three coils
wound on a single spool with a free-
moving armature of magnetic mate-
rial mounted inside the spool. Al-
ternating current is supplied to the
center, or primary coil C and the
magnetic flux generated by this coil
is distributed by the armature so
that a voltage is induced in the sec-
cndary coils A and B. If the arma-
ture is symmetrically located, the
induced voltages will be equal, but
if the armature moves to the left
(up) the induced voltage in coil A
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will be greater than the induced
voltage in coil B. If the armature
moves to the right (down) the volt-
age in coil B will be greater than
that induced in coil A. In normal
operation the coils are connected in
a series bucking relationship so
that, when the armature is centered
and both coils have equal voltages
induced, the resulting output is
zero. If the armature moves to the
left a voltage of one phase, A4, will
predominate and if the armature
moves to the right a voltage of the
other phase, B, will predominate.
Phase A will differ from phase B by
180 degrees.

The pick-up transformer is con-
nected to the vernier dial, which is
graduated in pounds and installed
on the control panel. This manual
control is so calibrated that 0.1 inch
motion of the servo pick-up coil
armature represents full-scale dis-
placement of the weighing-scale
dial. Since the vernier-dial gradua-
tions are therefore proportional to
the peripherically located weight
markings on the weight-scale dial,
the servomechanism can be used to
position the proximity-switch flag
at the desired ingredient weight.

The electronic proximity switch
consists of a frequency-drift, pro-
portional-output triggering circuit
shown schematically in Fig. 3.

Oscillator tube V, is tuned to the
broadcast frequency that will de-
liver highest power output through
the i-f transformer at 455 ke and
through the conventional mixer-
oscillator circuit of V,. Tuning is
performed by C; and the fixed set-
ting of the sensing plate in proxim-
ity to the scale-pointer flag.

Circuit Details

Coupling coil L, is a Meissner-
type 14-1022 broadcast antenna
transformer. The mixer-oscillator
stage is a conventional arrange-
ment. OQutput voltage through diode
V. when the oscillator swings at the
calibrated radio frequency of ap-
proximately 1,650 kc with the flag
in proper proximity to the scale
pointer is approximately 100 volts,
while it is only 0 to 10 volts when
off resonance. The voltage gradient
between these two conditions is due
to the sharply tuned i-f trans-
former.

The rectified output is fed into a
2D21 thyratron V,, the triggering
point of which is adjusted by bias-
ing potentiometer R,. Automatic-
timed interlocks in the process-con-
trol circuit reset the thyratron plate
circuit, dropping out the plate relay,
by interrupting it at point A. A
10,000-ohm, plate-circuit, plug-in
relay is used.
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Binary

Counter

COUNTING INPUT
10 % £ 0, ¥
-45v Vee
ark ISZ'QMFF a7x AV
o R R FZ%
ONE 18k Ra |
oW F éj  QUTPUT
TRy A1 470uF
O s TRy 1,
18K [
1000uF t SET
ZERO
2K 2Ry 22K
10K = 10K
X h 4
TKX 1000 5y

FIG. 1-—Schematic diagram of the stabi-
lized binary counter. The two transistors
are point-contact type

TRIGGERING
PULSE

mﬁ“ ' 1=

VBi1as Yo Vee

FIG. 2—Stabilized single transistor for
triggering pulse input

]
\|/ET TURNING POINT OF

/-CHARACTERISTIC
- \ g —

e
a
fa
. _B4L°ON STABLE
OFF~ POINT
SIGBLE[ | DIODELOW & ranpaRD NEGATIVE~

MPEDANCE | RESISTANCE CHAR-
| ACTERISTIC IN REMAN-
| | DER OF POSITIVE
EMITTER CURRENT

FIG. 3—Characteristic and load line for
circuit of Fig. 2

WO TRANSISTORS are employed

in the general-purpose binary
counter with two stable d-¢ equilib-
rium points described herein. The
counter may be triggered from
one stable point to the other by
the application of pulses of the
same polarity to a common input
terminal.

Figure 1 is a schematic diagram
of the counter. Two balanced
transistor stages with back coup-
lings between collectors and bases,
consisting of C, and R,, C, and R,,
are used. Direct d-c coupling is
obtained by load resistor R,. and
direct a-c coupling between emitters
by C..

Regenerative paths for a-c sig-
nals are provided by the couplings
as well as d-c paths to achieve sta-
bility once the transient effects-have
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subsided. A diode steering circuit
consisting of D, and D. impresses
triggering pulses upon the transis-
tor bases. The steering circuit is
given direction by the difference of
potential existing between the
bases when one unit is in the oN
condition and the other in the OFF
condition.

The common emitter resistance
R.. eliminates the necessity for a
separate biasing supply for the
emitters because it always passes
the emitter current of the oN stage
to provide the biasing potential for
the OFF stage. The circuit also uti-
lizes base stabilization and a fea-
ture insuring low triggering
requirements.

Stabilization Feature

Triggering sensitivity and stable
operating points of transistor trig-
ger circuits may be affected mark-
edly by variations among transis-
tors and by variations in the opera-
tion of a single transistor at differ-
ent temperatures. Transistors, at
present, vary widely from one
another in the amount of base cur-
rent 1., which flows when the
emitters are biased negatively in
the nonconducting region.

The variable base current, when
flowing through the large base re-
sistance added in the base circuit
to obtain the desired negative re-
sistance characteristic, causes vari-
ations in the turning point of the
characteristic. By adding a biased
diode in the base lead, a low shunt-
ing impedance is provided in the
negative emitter current range.

By ROBERT L. TRENT

Member of Technical Staff
Bell Telephone Laboratories
Murray Hill, N. J.

This feature is illustrated in Fig. 2.
The low impedance keeps variations
in I,, from unit to unit from caus-
ing a wide range of voltages to be
developed across the base resist-
ances. The remainder of the stand-
ard negative resistance character-
istic is obtained over a range of
positive emitter current because of
the high impedance condition.

To insure at least a minimum
value of negative resistance as soon
as positive emitter current is ob-
tained after triggering, a small re-
sistor has been added in series with
the shunting diode. This resistor
also gives a sharply defined turning
point in the characteristic, result-
ing in ease of triggering and less
loading of the triggering source.
Higher frequency response is ob-
tained because the transition time
is decreased.

Effects of variations in /., on the
turning point may be kept within
practicable limits by proper propor-
tioning of the added resistance. The
characteristic resulting is shown in
Fig. 3. The stabilization feature
has been applied to both transistors
in the circuit under discussion.

Triggering Sensitivity

A binary counter stage should be
stable enough so that when set to
one condition, it maintains that

0 g —

x

i

{o !
& B,

! Se =

1 Em
.8 s
w : [l
> d NN oy

A ()
QFF
(8)

FIG. 4—Trigger circuit with lockup feature (A) and emitter characteristic (B)
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Uses Two Transistors

Various timing and registry functions are provided by transistorized counter with repe-

tition rate from 0 to 50 ke. It has stability without the usual sacrifice in sensitivity

and it permits either positive or negative triggering pulses to be used

condition indefinitely until the next
incident pulse is impressed upon
the input lead. Unfortunately,
satisfaction of this requirement
often leads to poor triggering sensi-
tivity. The counter under discus-
sion uses circuits enabling both sta-
bility and sensitivity to be secured.

The simplified circuit of Fig. 4A
shows the required lockup feature
as performed by the common emit-
ter coupling resistance R, and the
cross-coupling resistors R,. Figure
4B is the characteristic for such a
cirecuit, assuming that both transis-
tors have identical characteristics
and that each transistor acts sepa-
rately as a two-terminal device. The
ON unit is assumed to be stable at
point B where the characteristic
curve and the load line R, intersect.
The OFF unit must be stable at the
same emitter potential as in the
previous case because of the coup-
ling action of R, The positive
triggering pulse must have an amp-
litude greater than A.

When R. and the diodes are
added, Fig. 5A, the effect on the
characteristic and load line is
shown in Fig. 5B. The ON unit has
the same operating point B as be-
fore but the OFF unit no longer
operates at point A. The diode in
‘series with the OFF unit emitter is
biased in the reverse direction to

give a new load line E-E, for the
OFF unit.

The new load line intersects the
normal characteristic at point C.
The triggering pulse amplitude de-
creases from a value greater than A,
as in the previous case, to greater
than 8. A further decrease in the
required positive triggering ampli-
tude is obtained by use of shunt re-
sistor R, to give intersection at
point D. Triggering occurs in this
case when the pulse is greater than
v. The sensitivity has been in-
creased without sacrificing stability
of the circuit.

Triggering . Mechanism

The counter circuit, Fig. 1, may
be triggered with either positive or
negative pulses if the proper steer-
ing diode polarity is observed. With
the circuit as shown, the diodes are
connected for positive-pulse trig-
gering. Steering is accomplished
by the difference of potential be-
tween ON and OFF unit base connec-
tions. The ON unit base is always
5 to 10 volts more negative than the
OFF unit base with the result that
a positive pulse at the input will be
impressed upon the ON unit base.
This pulse also appears on the
emitter of the ON unit because of
the low impedance from base to
emitter in the ON condition.

0 Tg—
LOAD LINE (€ |-
FOR OFF< ¢
T UNIT %,
L. X (/
D
= 1 ¥ | Al&,p
>5r 4 {
: ) ON
S N L
!
t
I
!
(8)

FIG. 5—Modified trigger circuit
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(A) and emitter characteristic (B)

Coupling capacitor C, passes the
pulse to the OFF unit emitter which
is at a high impedance. The OFF
unit is then triggered because it is
stable at a point close to the turn-
ing point in the characteristic. A
sharp pulse, 20 volts in amplitude
with a rise time of 0.2 to 0.3 usec,
appears at the collector of TR, be-
cause of the triggering action. This
pulse is passed back to the base of
the ON unit by means of capacitor
C,. The characteristic of the oN
unit shifts abruptly in a positive
direction.

If the characteristic shifts
enough so that the emitter load line
no longer intersects the character-
istic, the only remaining stable
point is in the OFF stable region.
Following the time constant of C,
and its discharging resistor, the
collector voltage becomes more neg-
ative. This time constant sets the
upper limit on the repetition rate
of the counter.

Capacitor C, performs another
function in keeping the potential
difference existing between the
emitters, during the triggering in-
terval. This insures that the steer-
ing diodes will remain polarized
correctly until the end of the transi-
tion period.

Triggering with negative pulses
is accomplished by reversing the
steering diodes. A negative pulse
at the input is then impressed upon
the base of the OFF unit.

Triggering pulse requirements
for the counter are that the polarity
may be either negative or positive,
amplitude from 3 to 6 volts and
duration greater than 0.6 usec.
Repetition rate is from 0 to 50 ke.
Output pulse amplitude is from 16
to 25 volts with a rise time of 0.2
to 0.4 usec and a fall time of from
2 to 4 usec. Power input is about
0.5 watt.
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TRANSMITTERS for

Design techniques have progressed since the 1948 JTAC report but the necessary mega-

watts then anticipated have yet to be reéalized. Transmitter powers to be commercially

available in Fall and Winter will not exceed ten kilowatts but substantially higher power

Now THAT the FCC has officially
unscrambled the television
broadcasting situation in this coun-
try there remains the problem of
engineering equipment for useful
operation in the channels between
470 and 890 mc. The problem of
delivering the required power levels
is proving difficult.

When the uhf-tv band was first
considered, the FCC asked the
Joint Technical Advisory Commit-
tee (JTAC) to study the propaga-
tion characteristics of the proposed
allocations. The resulting JTAC
report showed that field strengths
as much as ten times those normally
required on the vhf channels would
be necessary at uhf.*

The FCC established a field
strength of 500 microvolts per
meter as adequate for residential-
rural service on the 54 to 216-mc
channels. The JTAC report esti-
mated that 5,000 microvolts per
meter would probably be required
for same grade of service on the
uhf channels.

The Norton propagation formula
indicates that a signal of 5,000
microvolts per meter from an an-
tenna height of 500 feet can be
maintained at 40 miles only if an
effective power of 214 kilowatts is
radiated. An experimental trans-

may be feasible in 1953

mitter on the Empire State Build-
ing, operating on 510 and 910 mc
showed that an effective radiated
power of as much as 5 to 20 mega-
watts might be required in actual
practice for such coverage.

Existing Equipment

At the time the new channels
were proposed in 1948, the RMA
Television Transmitter Committee
reported that the maximum power
available from existing tubes over
a 6-mc channel was 2,000 watts at
475 me and 500 watts at 890 me.
Antenna power gains of ten were
then considered tops.

To evaluate the practical service
possibilities of the uhf frequencies,
NBC has operated station KC2XAK
at Bridgeport, Conn. since Decem-
ber, 1949.®% The transmitter com-
prises a 500-watt commercial vhf
unit, providing picture and sound
output on 176.75 and 178.25 mec,
plus a tripler and power amplifier
for each service. Final picture out-
put frequency is 530.25 mc at a
power output of one kw on sync
signal peaks.

Both tripler and output ampli-
fiers employ cavities with eight
4X150 tubes in each cavity. A slot
antenna is employed at this station.
A horizontal circular pattern is ob-

470-630 MC
26.2 MC X1 X3 X1 628-890 MC
37.08MC X X2 X2 x3 X3 X1 )(ILP
osc | |surrer | [PORBLER oup 0R || TRipLeR | [oousLer| | ame FiNaL
6J 1 s7 TRIPLER [} B
6 5763 572% 4427 4X150A 22149 2214y A2504
CATHODE
VA{ADAE’O DRIVER | _| FOLLOWER
PROGRAM N I_lcLamp || 4422 MODULATOR
INPUT LD BN 4-4422 MONITOR
I AMP
4422

FIG. 1—Tube line-up of RCA one-kw picture transmitter
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tained with 22 sets of four slots
alternately arranged at 45-deg in-
tervals about the supporting pole.
The measured pattern of such an
antenna 40 feet long shows a power
gain of 17.

Tubes in parallel as the final
amplifier have been operated on
609.25 and 709.25 mc by DuMont.
Six 2C39A lighthouse tubes were
mounted in a so-called beer-barrel
cavity.! This is formed of two
coaxial-line cavities with the tubes
mounted in the center of half-wave
foreshortened lines and connected
as a grounded-grid amplifier. One
cavity becomes the cathode-grid cir-
cuit and the other is the plate-grid
circuit. Fed to an antenna having a
gain of 20, an output of 8 kw erp
can be expected.

Another experimental DuMont
setup used eighteen tubes in a simi-
lar beer-barrel cavity arrangement.
About 750 watts of c-w power was
available with good modulation
characteristics at 600 mec.

To avoid parallel operation of
several small tubes, General Elec-
tric has used a high-power klystron
in a five-kw transmitter. The tube
operates single-ended as a linear
amplifier and can provide a power
gain of 50, Using a helical antenna
having a power gain of 20, an
effective radiated power of 100 kw
can be obtained.® Recently, G-E
filed specifications with the FCC for
a 60-kw uhf transmitter designed
around a higher-power klystron.
This would produce about 1,000 kw
of effective radiated power, the
maximum presently authorized for
uhf by FCC.

Commercial Equipment

For channels 14 to 83, RCA offers
commercially the TTU-1B trans-
mitter which provides 1-kw peak
picture power and 500 watts of
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UHF TELEVISION

aural power out of the sideband
filter and diplexer. A block diagram
of the video transmitter is shown
in Fig. 1.

Overtone crystals having output
frequencies in the order of 26 to 37
megacycles are used. This permits
a low multiplying factor between
18 and 24 (18 from 470 to 630 mc).
At station KC2XAK, the crystal
frequency of the video transmitter
was 4,909.7 ke, and a multiplying
factor of 108 provided 530-mc out-
put. On a similar basis, a 6-mc
crystal and a multiplying factor of
144 would be required to reach a
final operating frequency in the
order of 850 me.

Proper operation of intercarrier
receivers requires that the beat fre-
quency between picture and sound
carriers be 45 mc. The RTMA
recommends that the maximum dif-
ference between the carriers not
exceed 5,000 cycles. At vhf fre-

+105V
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FIG. 2—Oscillator circuit for third-
overtone crystal

quencies, this can be achieved by
using crystals with a tolerance of
0.0005 percent for the picture car-
rier and 0.001 percent for the sound
carrier. At uhf, a tolerance of
0.0001 percent for the visual carrier
and 0.0004 percent for the aural
carrier maintain the difference be-
tween the two carriers to an ac-
ceptable value.

The difference has been main-
tained in some designs by using
the beat between the carriers to
control an afc system in the trans-
mitter but this requires common
circuits between picture and sound
transmitter. The use of overtone
crystals in the transmitter de-
scribed permits the two transmit-
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FIG. 3--Quarter-wave plate cavity for 2214] tube

ters to operate independently.

A schematic of the oscillator cir-
cuit is shown in Fig. 2. The crystal-
holder capacitance and the tube in-
put capacitance combine with coil
L, to provide a high impedance in
the grid circuit necessary to permit
the crystal to operate on its third
overtone.

Stage Lineup

Following the crystal there is a
buffer stage using a 5763 tube. A
second 5763 operates as a doubler
for transmitter output frequencies
between 630 and 890 mc or as a
tripler for frequencies between 470
and 630 mc.

A 4422 tube acts as an amplifier
for the lower group of channels or
as a doubler for the upper group
of channels.

The next stage is a 4X150A
which operates as a frequency
tripler and provides an output of
50 watts in the region of 235 to 445
megacycles. Up to this point, con-
ventional circuitry and lumped-
constant plate circuits are em-
ployed. The following stagés
contain coaxial cavities, The re-
mainder of the r-f unit includes two
2214J tubes and the A2504 final
output stage.

The first 2214J operates as a fre-
quency doubler and produces an
output of about 80 watts. The sec-
ond 2214J is a straight-through
amplifier and develops 180 watts.
The 4X150A and the two 22147
cavities are supplied with a plate

voltage of approximately 1,100
volts.

A coaxial cavity circuit for the
2214J tubes with a quarter-wave-
length plate circuit is shown in Fig.
3 in cross-section. The cavity
sketch is simplified to show only the
plate circuit. The metallic tuning
slug is wrapped with Teflon tape.
The portion of the tape parallel to
the long dimension of the cavity
and the slug and cavity cylinders,
both inner and outer, form the out-
put coupling capacitor. The r-f
currents flowing between plate and
grid must flow through these two
capacitors. In effect, the slug ca-
pacitor is in series with the tube
output capacitance across an equiv-
alent inductance.

Movement of the slug changes
the resonant frequency of the plate
circuit. Except for a small voltage
drop across the Teflon capacitors,
the moving slug arrangement can
be thought of as a noncontacting
short circuit.

The r-f voltage drop across the
Teflon capacitors excites the lower
portion of the cavity. The distance
L,, between the output connector
and the nominal setting of the tun-
ing slug, and L., the distance be-
tween the load adjustment and the
output connector, determines the
actual loading across the equivalent
plate circuit. Looking into the
cavity at the output connector, the
distance L., determines the amount
of inductive reactance placed in
parallel with the 50-ohm load. Dis-
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tance L, is chosen so that the im-
pedance at the output connector
position appears as resistance
shunted across the equivalent out-
put tank at the tuning slug.

The grid circuits of the 2214J
cavities are also of coaxial construc-
tion. A simplified sketch is illus-
trated in Fig. 4. The tuning slug
which is wrapped with Teflon tape
to form a capacitor acts to tune out
the reactive component of imped-
ance that the grid of the tube
presents. This matches the 50-ohm
input line to the grid of the tube
and acts as the input tuning con-
trol. The knurled grid tuning ad-
justment moves the Teflon screw
which in turn moves the Teflon con-
centric capacitor.

A cross-section view of the A2504
final amplifier tube appears in Fig.
5. An air-cooled tetrode, it employs
a cavity plate circuit like that of
the 2214J but larger in diameter.

Yideo Modulator

Five video stages are used in the
modulator portion of the transmit-
ter. The arrangement of stages is
shown in Fig. 1. The output stage
is a cathode-follower modulator
which drives the grid of the A2504
final power amplifier tube directly.

Inverse feedback is used between
the first 6AH6 and the second 6AH6
to help reduce distortion, noise and
to increase stability.

The 5763, a cathode follower, acts
as a phase inverter to drive the first
4422 with a signal of the proper
polarity. The 4422 is a conventional
video amplifier and its plate circuit
contains the only set of peaking
coils in the video chain. The clamp
circuit operates on the grid of this
stage, and the d-c component of the
video signal is maintained from
this point on.

The output voltage of the cath-
ode-follower modulator 1is pro-
duced across a capacitance of about
225 yuf. To reproduce fine detail in
the picture, the voltage across this
output capacitance must change in
an extremely short period of time.
For design purposes, a figure of
0.08 usec is used. For steep-fronted
waveforms, a peak current from the
modulator tubes is required that ex-
ceeds the current normally required
to produce the output voltage across
the cathode resistor for relatively
slow signal changes. The four 4422
tubes in parallel provide peak plate
current of about 800 ma with the
grid well in the negative region.

When the grid is driven in the
negative direction, the charge
across the stray capacitance may
not follow the grid signal and dis-
tortion will result. Some minimum
current is kept flowing through the
modulator tubes to keep the equiva-
lent time constant of the R-C dis-
charge circuit fast enough. White-
level current through the tubes is
not allowed to drop below a certain
level and all signal excursions are
above this value.

Sound Transmitter

In the sound transmitter, an f-m
exciter takes the place of the crystal
oscillator and buffer stages of the
picture transmitter.

A crystal oscillator and pulse
generator produce a series of nar-
row pulses which are used to syn-
chronize a saw-tooth generator. The
saw-tooth output is clipped at a
level corresponding to the instan-
taneous audio modulation applied.
A series of pulses from the modula-
tor that have been shifted in phase
or timing according to the instan-
taneous modulation applied are fed
to a series of frequency multipliers
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FIG. 4—Simplified drawing of grid cavity for 2214] tube
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FIG. 5—Cross-section of one-kw final
amplifier tube, type A2504, an air-
cooled tetrode having ceramic seals

and restored to sine-wave form. The
second crystal oscillator and mixer
translates the f-m signal to a new
portion of the spectrum without
altering the initial deviation. The
following amplifiers increase the
signal level and act as selective
filters.

This unit is a phase modulator
and a frequency-selective device is
provided at the audio input terminal
to make the audio output of the
second audio amplifier vary in-
versely with frequency. This is
done to maintain a frequency devia-
tion independent of the modulating
frequency.

Other r-f stages of the sound
transmitter are similar to the units
in the video transmitter.

10 Kilowatts

For higher-power operation, a 10-
kw amplifier is planned to be added
to the picture transmitter de-
scribed. This consists of an A2500
tetrode as a linear amplifier using
a coaxial plate circuit like that of
the 2214J tube. Another A2500
provides sound channel output of
five kw.—Vv.Z.
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Internal Electrostatic
Deflection Yokes

Equal horizontal and vertical deflection sensitivities result from simultaneous deflection.

Confinement of fringe fields provides greater freedom from scan distortion and defocusing

and permits wider angles of deflection

HEN COMPARING conventional
Welectrostatic and magnetic de-
flections in their present forms, it is
found that the former is basically
sequential and the latter simulta-
neous in operation, The crossed-pair
system of deflector plates delivers
first one component of deflection
and then the other, whereas the
modern magnetic yoke handles both
components at once. Undoubtedly,
it is desirable to do the same with
electric fields.

The resemblance between the
physical laws for static electricity
and magnetism holds a clue for the
construction of an electrostatic
vcke. Assuming cylindrical geom-
etry, that analogy demands that we
should provide two crossed sets of
boundary potentials, each of them
with a cosine distribution around
either axis of deflection. On the
basis of these considerations, the
present form of deflection electrode
was developed. Since this is a
separate unit, structurally and
functionally, within the tube, the
designation Deflectron was coined
for it.

Early Eftforts

There have been earlier attempts
to solve the problem of simultane-
ous electrostatic deflection in two
dimensions. For instance R. R.
Law suggested resistive material
to obtain the correct boundary po-
tentials;* H. Salinger used, for the
same purpose, a 12-wire cage con-
nected to a mixing network outside
of the tube;® and F. Gray applied V.
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By KURT SCHLESINGER

Television Research Dept.
Motorola, Inc.
Chicago, I111.

Ardenne’s principle of distributed
shielding,® to perform various elec-
tronic functions, including deflec-
tion.*

However, none of these earlier
efforts seems to have resulted in a
practical device suitable for use in
modern cathode-ray tubes. To be
useful, such a unit should have no
more than four terminals, high
sensitivity, low admittance, a rigid,
lightweight structure and it should
be easy to produce and to reproduce.
The Deflectron meets all of these
requirements.

Figure 1 explains the principle of
composite electrodes, which are the
basic elements of the Deflectron. In
Fig. 1A metallic areas of different
width are connected, alternately, to
separate voltages V. and V.. An
electron flying in the Z direction
across the strips at an altitude d,
will see a resultant potential V as
described by

. o1 ;b
1=[v1 . T x]

40 64 (V, — Vy)sin <”i‘>
d
X cos<27r ;)

This effective potential consists es-
sentially of a constant term and an

e i

Typical electrostatic deflection units for tv (left) circular (center) and 30-degree
pencil (right) yokes
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Sweep patterns from rectangular unit with and without matrix network. Matrix pro-
vides almost double scanning area

alternating term. The constant
term indicates an average potential
which is the sum of the two bias
voltages, each weighed by the effec-
tive length of the strip, to which
they are applied. This term does
not change with distance.

The alternating term on the other
hand is proportional to the bias-
difference between strips, and it is
found to decrease rapidly with dis-
tance from the electrode. Figures
1B and 1C show the potential-func-
tions at the surface and approxi-
mately % wavelength away, re-
spectively. An observer who is
more than one-half a wavelength
away will therefore see less than
4 percent of the alternating com-

ponent, but all of the average
potential.
Vao = Vi /N + Vo lp/\

Since the relative strip width may
be varied, across the surface by
design, we are in a position to
realize many desirable potential
distributions including the case of
a constant gradient parallel to the
surface of the electrode. This is
illustrated in Fig. 2.

Rectangular Deflectron

Figure 2A shows the conven-
tional sequential type of electro-
static deflection using two crossed
pairs of plates as contrasted to an
equivalent Deflectron which per-
forms biaxial deflection, simultane-
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ously. The deflection box is only
half as long as the crossed-plate
structure. The sides of the box are
formed by composite electrodes
with triangular boundaries. Each
coating is continuous along an edge
so that there are four terminals.
Center of deflection R is the
same for all rays. In the conven-
tional structure, there are two
separate deflection centers R, and
R, and two different sensitivities
for the two axes. In the crossed-
plate arrangement, the fringe field
between pairs has to be traversed
by the beam thus giving rise to
defocusing and keystone distor-
tion. In the box system, these
fringe fields are confined to the
vicinity of the composite surfaces.
The beam passes through the cen-
tral region where the field is uni-

Television test pattern scanned with
circular electrostatic deflection unit

form. This provides greater free-
dom from scan distortion and
defocusing so that wider angles of
deflection become practical.

Figure 3A shows what happens
if the corner terminals are directly
connected to two balanced sweep
generators V and H. If the box
is cut for an aspect ratio of 4 X
3, the figure of scanning becomes
a rhombus, standing on one point
and including an angle of 74
degrees.

Figure 3B shows how to obtain
a rectangular television scan paral-
lel to the sides of the box. A
matrix R-C network is inserted be-
tween the generators and the tube.
Two arms of this matrix are re-
actances and the other two are
resistances. If designed for a cross-
over frequency of 1,000 cps, the
network will behave at the line and
field frequency as if R or C, re-
spectively, did not exist. As shown
in the crt face by the use of the
matrix the scanning area is almost
doubled.

Deflection Sensitivity

A box in matrix connection is
the equivalent of a matched pair,
that is, a set of parallel plates cut
for the same exit angle. The ulti-
mate deflection sensitivity of such
plates depends only on their aper-
ture and the beam voltage as indi-
cated by

ea = 4E 4 tan? (} a)

where E, is the beam voltage at the
point of deflection, e, the peak-to-
peak voltage between plates and «
the total deflection angle.

This expression shows that at 52
degrees, deflection requires as much
voltage as acceleration and, at 72
degrees, twice as much.

Fortunately, only one-half of this
total has to be supplied to each
plate, if push-pull operation is used.
This high voltage demand, rather
than functional deficiencies, seems
to draw a line beyond which the
use of electrostatic deflection be-
comes increasingly difficult. The
practical limit appears to be reached
at 50 degrees total deflection angle.

Figure 4 gives a general idea of
the sweep circuit techniques for
television. The system, when sealed
into a bulb type 16LP4 run at
15,000 volts, requires 4,500 volts
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for vertical and 7,900 for horizontal
deflection, if no use is made of post
acceleration. The vertical sweep
voltage may be readily derived from
two small triodes type 6SF5, run-
ning in push-pull off a plate supply
of 2,700 volts and drawing 600
microamperes apiece.

The line sweep comes from a
pulse amplifier with reactive load.
It uses a power pentode type 6AUS
and a step-up transformer, whose
secondary is tuned to approximately
one-sixth of the line frequency
(2,500 cps.). An early model of
this sweep unit consumed 10 watts
which is only a fraction of the
pewer input used for conventional
magnetic sweep circuits.

The need for a matrix network

with its attending frequency re-
strictions is obviated by the use
of Deflectrons with rotational sym-

T

7
“V(da=037)

FIG. 1—Typical composite electrode

configuration (A) and theoretical poten-

tial functions at (B) and at a distance d
(C) from electrode surface

metry. The circular unit may be
used with or without matrix, in
a great variety of applications in-
cluding tv picture tubes, radar
indicators and oscilloscopes. The
cylindrical form has the advantage
of providing greater spacing be-
tween beam and electrode surface
for most of the scan, thus minimiz-
ing deleterious wall effects. This
advantage is largely waintained
but the sensitivity is increased, if
the ecylinder is tapered off te a
cone.

Circular Analysis

Figure 5 illustrates the basic
conditions under which a uniform
field with an inclination of ¢ de-
grees is properly reproduced in a

(A)

(8)

FIG. 2—Biaxial electrostatic deflection system (B) has advantage over concentional
sequential type (A) of equal deflection sensitivities and common center of deflection

FIG. 3—Matrix connection (B) corrects
for rhombic geometry
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FiG. 4—Rectangular deflection box with matrix and sweep circuits
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FIG. 5— Circular deflection unit offers production advantages
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circular deflectron. Suppose two
voltages V, and V, are applied to
the plates of a conventional oscillo-
scope in ratio of

Vy/V, = tan ¢

To reproduce that angle cor-
rectly, with the same voltages, a
circular deflectron has to be printed
in such a way that the active length
of the pattern is a sine and/or
cosine function of the angle. In
Fig. 5 this is accomplished by
metallic areas which are bounded
by half waves of sine and cosine,
respectively. The boundary poten-
tial then is the sum of the applied
voltages weighed by their respec-
tive lengths

® = V,sina+ V, cosa

From the voltage ratio equation
we find this to be the equivalent
of a new cosine distribution,

&= Veos(¢—a)

where V? = V.2 + V,°. The poten-
tial described by this equation gen-
erates, within the cylinder, a
uniform field of the desired inclina-
tion. This reveals, moreover, that
it is mandatory to keep the deflec-
tion voltages balanced at all times,
including any d-c shift and posi-
tioning voltages. In this respect,
the Deflectron is more touchy than
its counterpart, the plate deflector,
which may be operated from single-
ended sources without too much
trouble, at least at small angles.
There is apparently more than

(A) SINE-PATTERN

BEAM DIRECTION

(B) OFFSET-SINE

(C) ARROW PATTERN

FIG. 6—Pattern geometries for circular Deflectrons

SAWTOOTH
INPUT

2 'BRIGHTNESS

VIDEO
INPUT

FIG. 7—Circuit illustrates extreme simplicity of conical deflection unit for ppi radar
displays. Two 65F5's generate 7,200-volt deflection signals
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one way to meet the required cosine
distribution of potential in circular
configurations. Figure 6 shows
three geometries which are equiva-
lent at least to a first approx-
imation. Figure 6A shows the
sinusoidal area distribution just
mentioned. This pattern has the
disadvantage of requiring conduct-
ing bridges which spoil the poten-
tial distribution and introduce
points of high voltage gradient
involving insulation difficulties.
The pattern of Fig. 6B shows
the offset sine, which has inherent
continuity thus avoiding one of the
above defects. Figure 6C, or the
arrow pattern, offers both con-
tinuity as well as good voltage
stability. It consists of four groups

Bar pattern obtained with conical de-
flection unit

of metallic ribbons, whose width
in axial direction varies as a sine-
function of the angle. Each ribbon
covers one-half of the perimeter.

The center of the photograph of
various configurations shows a con-
ical Deflectron of the offset-sine
variety. Below it is a conical elec-
trode with arrow pattern. These
cones are cut for a 60-degree open-
ing and have a 2 to 1 taper, which
results in a sensitivity increase of
30 percent. The positive lens effect
caused by the taper is negligible.

The gun used in all these Deflec-
tron tubes is short and straight
since no ion trap is required. Focus
is done electrostatically at voltages
between zero and 300 volts.

The conical unit has been success-
fully employed for radar applica-
tions. Figure 7 shows the ex-
tremely simple circuitry required

July, 1952 — ELECTRONICS



for ppi displays. Two pairs of 6SF5
triodes generate the required 7,200
volts of clipped sawtooth wave in
push-pull out of a B-supply of 4 kv.
With an input of 45 volts per phase,
we obtained 50-degree deflection of
an 8,000-volt beam using a moder-
ate amount of post-acceleration (1.4
to 1).

The combined power supply for
preamplifiers and tube employs a
pulse-operated voltage doubler at a
repetition rate of 20 ke. Since bal-
anced d-c deflection is provided for,
the spot may be shifted perma-
nently toward the perimeter with-
out defocusing. The small Deflec-
tron capacitance (25 wuf per phase)
permits fast sweeps with negligible
plate power.

Radar ppi obtained using conical de-
flection circuit shown in Fig. 7

To illustrate an oscilloscope ap-
plication, a 30-degree pencil unit
was developed and mounted on top
of a standard electron gun type
5CP1-A.

The pencil-Deflectron electrode
shown at right in the composite of
different types is a glass-cylinder
two inches long and % inch wide
with an arrow pattern. Similar
pencil units may also be produced
inside of a 1-inch cylinder with 1
inch diameter.

In its present form, the deflection
factor of this tube is about twice as
high as that of a conventional
5CP1, but both axes have identical
characteristics. The mechanical
ruggedness, simplicity of mounting
and alignment, and the ease of re-
production may outweigh the loss
of sensitivity for many applica-
tions.
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Flying-spot illuminator for photoengraving electrostatic deflection yokes

One of the advantages of the De-
flectron over the conventional
crossed-pair system is the ease by
which it may be reproduced with
high accuracy. The Deflectron uses
a glass base with narrow inside, but
with wide outside, tolerances. Such
a body may be readily produced by
pressing glass around a precision
graphite filler in a mold. The accu-
rate reproduction of the metallic
pattern is assured by using methods
of photo-engraving. With this tech-
nique, all units are printed from a
single master negative which is,
itself, a photographic copy from an
enlarged pattern design drawing.

Production Techniques

In production, a film carrying the
master pattern is inserted on the
inside of the glass envelope and
illuminated by a concentrated arc
lamp. The small size of this light
source’ insures sharp contours, in
spite of the fact that contact be-
tween glass and film may be as far
off as 20 mils.

To obtain constant and uniform
exposure all along the inside of the
electrode, it was found necessary to
use a flying-spot method of illumi-
nation, rather than a stationary
lighthouse setup. A small motor
rotates a surface-silvered 45-degree
mirror around the axis of the elec-

trode, so that the reflected light hits
the film glass surface under almost
normal incidence. At the same
time, the motor carriage rolls
slowly back and forth, so that the
inside is scanned in a helix. The
rest of the procedure follows the
established methods of photo en-
graving. The etched silver base is
built up by electro-plating of
copper.

When placed inside the evacuated
envelope, the units are able to with-
stand the high sweep voltages with-
out arc-over. On a glass base, the
phase to ground capacitance aver-
ages 20 wuf, while the surface insu-
lation after processing regularly
exceeds 100 megohms, thus permit-
ting the use of high-impedance
sweep circuits with low power con-
sumption.

The project has been supported
by D. E. Noble, vice-president of
Motorola, Inc. and Director of Re-
search, and benefitted from the as-
sistance of Gerald C. Hoffman, V.
Graziano and James H. Grigg.
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INDUSTRIAL

By FRED P. STROTHER*

Head, Electronics Department
Research Division
West Point Manufacturing Company
Shawmut. Alabama

The complete instrument used for measuring and recording diameters of yarn and
other filamentary materials

MEASUREMENT OF YARN and
similar materials by means
of their shadows in a beam
of light falling on a phototube is
not new. Most of the instruments
designed for this purpose in the
past, however, have suffered from
a number of faults.

Instability of the d-c¢ amplifiers,
lack of provision for a suitable
method of passing the yarn or
material being measured through
the measuring gap and poor choice
of the basic method by which the
varn is to be measured are a few
of the difficulties often encountered.

Instruments on the market today

* Work done by the author while in the
employ of Deering Milliken Research Trust
in Greenwich, Conn.
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that utilize the shadow method are
entirely satisfactory when the ma-
terial being measured is perfectly
round. In the case of textiles, how-
ever, there is reason to measure
yvarns that may tend to band, ribbon
or twist and give erroneous read-
ings due to the apparent change
in diameter. Actually, the weight
or total amount of material being
measured has not changed.

In the instrument to be described,
known as the Filometer, this diffi-
culty has been overcome by em-
ploying a high-intensity beam of
light so arranged that light is
actually transmitted through the
material being measured. The
changing amount of light reaching
the phototube is a measure of the

amount of material present and
not of the physical size alone.

Measurements by this method
may cause apparent errors for dif-
ferent-colored yarns but corrections
can be introduced to take care of
this in most types of yarn.

Instrument Description

The instrument is complete in
itself. Within one cabinet are in-
cluded a small creel or holding
arrangement for the yarn to be
measured, the actual measuring
head with its associated mechanical
and electronic equipment, the re-
corder with the necessary drives
and a three-speed winder for spool-
ing the measured yarn. This en-
ables the operator to measure yarn
without any auxiliary equipment
or special setup.

The yarn to be measured is un-
reeled from the quill, or spool, and
fed continuously through the meas-
uring unit on the instrument. After
that it is rewound on a package
that may be used on standard tex-
tile machinery. The recording pens
make a record on chart paper driven
by a synchronous motor. The chart
is exactly in step with the yarn
as it is fed through the machine.
At any point on the chart, the
size of the corresponding point on
the yarn being measured can be
read.

From the chart one can calculate
the percentage variation existing
in the yarn and discover any waves
or cyclic variations that may ap-
pear. A fairly complete analysis
of the quality of the yarn can be
made relative to its size.

The instrument is arranged with
a sloping panel on which are lo-
cated all of the controls necessary
for easy operation and a window
through which the chart may be
viewed while the recording is being
made.
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YARN CLASSIFIER

Instrument for use in textile industry measures and records diameters of filamentary

materials such as yarn. Device is more accurate and has better stability than other

similar instruments using phototubes

Figure 1 is a mechanical drawing
of the functional parts. The yarn
is unwound from bobbin B at a
constant speed by means of the
synchronously driven drum winder
W and repackaged for further use.

While traveling from bobbin to
drum, the yarn passes through the
gap between the prisms mounted
on the measuring head H. The
head contains a light source I,
light beams that are directed on
the measuring phototube V, and
the balancing phototube V,, the
latter through the adjustable shut-
ter K.

The purpose of the second photo-
tube is to correct to a first order
for variations in the light output
of I,. Balance is achieved initially
by adjustment of the shutter K.
It can also compensate to a degree
for variations in the phototubes due
to aging and other reasons.

Any material lying within the
measuring-head light beam causes
the bridge, Fig. 2, to be unbalanced.
The resulting signal is fed through
the sensitivity control to the chan-
nel-one amplifier, its recorder and
then to the channel-two amplifier
and its recorder.

Integrating Circuit

An integrating circuit located
between amplifiers one and two is
used to level out the fine short-
term variations existing in the
yvarn in order that the long-term
variations may be more easily seen.
These are recorded in channel two.
A Dbalancing meter M,, Fig. 1, is
included with a switch allowing it
to be used on either of the two
amplifiers.

Particular attention has been
given to make the design of each
unit stable and sound. The proper
loeation of each item, with respect
to the rest of the instrument, is
such that operation requires a min-
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imum of effort. There is no inter-
action between the various elements
or circuits.

Calibration is effected by means
of a block on which are fastened
four wires of suitable sizes so ar-
ranged that when the block is
placed in the measuring gap, a

wire of a certain size is interposed
in the beam of light.

Sizes of the wires are chosen so
that the shadow they cast will bear
a specified relationship to a given
yarn size. As the wire casts a solid
shadow compared to the integrated
reduction in light caused by the
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yarn, a calibration is necessary to
establish the relationship between
the two.

Calibration is done when the
measuring block is fabricated. Dif-
ferent calibration blocks are re-
quired for colored yarns. Generally,
the percentage variation is the im-
portant thing and this does not
require absolute calibration. The

sensitivity is set so that the re- -

corder pen writes above or below
any desired line on the chart. When
the chart is finished, the precent
variation can be calculated.

If absolute calibration is desired,
the yarn is temporarily removed
from the measuring slot, the gauge
substituted and centering checked.
The instrument is then calibrated
by means of the gain control R..,
Fig. 2. The calibrating block is re-
moved, the yarn replaced and the
machine is ready for operation.

Circuitry

Figure 2 is a simplified schematic
of the phototube and coarse-sen-
sitivity circuits. Figures 2, 3 and
4 show channels one and two and
the integrating circuit interposed
between them. It may be seen from
Fig. 2 that the coarse-sensitivity
control consists of a switch that
shorts out progressively R,, R, and
R,. In this manner, the value of
load resistance is reduced and, as
a result, the maximum voltage ap-
pearing across it is also reduced.

When yarn is being measured,
the amount of light reaching V..
Fig. 2, is less than that reaching
V. because the yarn lies in the
light path between the exciter lamp
I, and the phototube V. This in
turn reduces the current flowing
in V., proportional to the amount
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FIG. 4—Schematic of amplifier used in channel two

of yarn present in the beam of
light and reduces the current i,
The difference in 4, and 4, now
causes a voltage drop across the
resistor chain, constituting the sig-
nal sent to the channel-one ampli-
fier. This signal is proportional to
the yarn size.

A fine-sensitivity control is also
provided in the amplifier shown in
Fig. 2 and allows adjustment to
be made between the positions ob-
tained on the coarse-sensitivity con-
trol switch.

Design of the amplifier for chan-
nel one, Fig. 2, is standard with
a phase inverter and amplifier
stage V..

Push-pull output tubes V, and V,
drive the pen motor. Negative feed-
back from the plates of V, and V.
to the grids of V, is secured through
E,, and R,,. This feedback in con-
Jjunction with the unbypassed cath-
ode resistor R.. tends to stabilize
the circuit with respect to both gain
and drift.

The network of resistors con- .

nected to —150 volts reduces the
plate voltage from V., to a value
suitable for the grid circuit of V.
and V..

The cathode of V, is also con-
nected to —150 volts through R..
Resistors R, and R, provide suit-
able balancing voltages. With the
circuit shown, the impedance of
the plate circuit of the output
tubes V, and V, is reduced suffi-
ciently to be used for driving a
pen motor.

Output from the channel-one am-
plifier is also fed into the integrat-
ing circuit shown in Fig. 3. This

circuit consists merely of suitable
series resistors and a capacitor in
what is essentially a low-pass filter
combination,

The channel-two amplifier, as
shown in Fig. 4, is very similar
to the amplifier used in channel
one with feedback utilized. A modu-
lating circuit consists of a trans-
former and its switech, which
introduces a 60-cycle modulating
voltage in series with the negative
supply to the center tap of the
grid circuit of the output tubes
V.and V.,

Other switches modify the rest
of the circuit so that the pen motor
will operate about a center line on
the chart rather than biased to
one side as is the case when the
unit is used for measuring size.

The pattern produced is similar
to that of a modulated r-f pattern
on an oscilloscope. It may be
thought of as a greatly magnified
shadow picture of the yarn but
compressed in length.

Extensive tests have proved that
the measurements made by the ma-
chine have sufficient accuracy for
practically all textile research and
production work.

The writer is indebted to Dr.
Norman C. Armitage, president of
the Deering Milliken Research
Trust, for permission to publish
this article, to Walter Frere for his
assistance in compiling the neces-
sary data, to Dr. W. C. Anderson
and the entire staff of the Research
Trust for their contributions, and
especially to Dr. D. G. C. Hare, for
his suggestions that made these d-¢
amplifiers practical.
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Bottom view reveals size, shape and position of grid and plate line coils

Distributed Amplifier
Covers 10 to 360 MC

Provides 8-db gain, *2 db, using readily available or easily fabricated parts. Applica-

tions include millimicrosecond oscillography, wideband i-f and r-f amplification and any

other requiring extremely widehand amplification

ONSIDERABLE PROGRESS has been

made in extending the band
width of amplifiers through the
use of distributed amplification. In-
dications that amplification was
possible to frequencies approaching
400 mc have been made, and for
such applications as millimicrosec-
ond oscillography', wideband i-f am-
plifiers and r-f preamplifiers, a need
exists.

A distributed amplifier with a
gain of 8 db flat to == 2db over the
10 to 360-mec band is shown in the
photograph. The amplifier employs
readily available parts except for
the inductors of the grid and plate
lines. These are easily constructed.
The grid and plate artificial trans-
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By HOWARD SCHARFMAN

Resedrch Associate

The Johns Fopkins University
Radiation Laboratory
Baltimore, Maryland
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FIG. 1—Two sections of constant-k type
circuit used in distributed amplifier

mission lines are of the constant-k
type with m-derived half sections
(m = 0.6) matching the lines to the
terminating resistors. This type of
distributed amplifier has been ana-
lyzed to some extend”® and based
on an extension of this analysis,
the present amplifier was designed
and built.

Two sections of the constant-k
type of distributed amplifier are
shown in Fig. 1. The impedance
level of the grid line is 50 ohms and
for the plate line it is 93 ohms. The
grid-to-cathode and plate-to-cathode
capacitances as well as the asso-
ciated socket capacitances are in-
corporated in the lumped C’s
required for the lines. For the low-
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pass constant-k line employed,
. 2
('/per section = R
2R

L/per section =
We

where R = \/L/C = characteristic
resistance of line and w. = angular
cutoff frequency. The 6AK5 was
chosen since it has a high figure
of merit, is readily obtainable, and
is physically small. It was oper-
ated with £, = E,. = 120v, and
E. = —1.5v (fixed bias).

GRID VOLTS
ON NTH GRID

o

o

FREQUENCY fc

IMPEDANCE
SEEN BY PLATE
o OF NTHTUBE

o FREQUENCY fe

NORMALIZED

GAIN

o

0 FREQUENCY f

©

FIG. 2—Curves show grid-line loss com-
pensation at high frequencies

Analysis of the distributed am-
plifier using constant-k lines in
grid and plate circuit has been
carried out previously. However,
past investigations have been pri-
marily concerned with cascaded
distributed amplifiers where grid
and plate lines having the same
impedance level are desirable, If
only a single stage of amplification
is necessary (gains of 10 db or
less), considerably higher cutoff
frequencies are attainable if the
plate-line impedance is made larger
than the grid-line impedance.

Response

An extension of the analysis
made in reference 2 indicates that
for maximally flat amplitude re-
sponse, with a gain of ¢ = 2.718 =
8.68 db, the upper cutoff frequency
is given as

= . |II gm RP
Je = 0.607 f; ‘ O

where f. = upper cutoff frequency,

gm = transconductance of tube,
R, = characteristic resistance of
plate line, B, = characteristic re-

sistance of grid line and g, = input
shunt conductance at a frequency
fe

Thus, if B, = 2R, an increase of
over 40 percent in upper cutoff fre-
quency over the case of B, = R, is
predicted. The maximum R, is
limited by the output capacitance
(plus socket capacitance) of the
tube used and the chosen upper cut-
off frequency through the relation-
ship stated above for constant-k
lines, C, per section = 2/R,w..

Due to transit-time effects, the
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FIG. 3—Gain-frequency curve shows response of amplifier to be flat within

=+ 2 db from 10 to 360 mc
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input shunt conductance varies pro-
portional to the square of the fre-
quency. Thus, at high frequencies
(above 100 mc), the grid line be-
comes lossy. This is compensated
by an increase in the impedance
seen at the plate of each tube as the
frequency increases as shown in
Fig. 2. If the parameters of the
circuit are properly chosen, these
two effects can be made to cancel
yielding a flat response over almost
the entire band. This maximally
flat response is achieved when
NC./w, C, = 1, where N = num-
ber of tubes, C, = grid-to-cathode
capacitance, ». — angular upper
cutoff frequency and g, = shunt
conductance at f..

In addition to the shunt conduct-
ance variation with frequency,
there is also some increase in input
capacitance due to transit-time
effects. This variation in capaci-
tance with frequency combined with
differences in input and output
capacitance among a batch of the
same tube type introduces mismatch
and therefore reflections along the
grid and plate lines. These effects
are most noticeable at the higher
frequencies for the phase shift per
section increases sharply as the cut-
off frequencies are approached. The
gain-frequency curve will then have
a rapidly varying form near cutoff.
Tube capacitance and lead lengths,
as well as any undesired mutual in-
ductance between adjacent induct-
ances, add to this effect.

Impedance Variation

Another serious difficulty arises
from the variation of impedance
with frequency of the terminating
resistors for the lines. Tests on
composition resistors indicate that
values of resistance below 50 ohms
remain more nearly constant with
frequency than those above 50
ohms. Consequently, the 93-ohm
terminations were made of three
resistors in series. Comparison
with results using a 93-ohm resistor
showed a substantial improvement
in flatness of the gain-frequency
characteristic.

The m-derived terminating half
sections were built with variable
capacitors to compensate for reflec-
tions and mismatch arising from
the aforesaid variables. Trimming
of these capacitors had a consider-
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Gain of distributed amplifier is measured by comparing with
accurately-calibrated amplifier-attenuator combination

able effect on the response curve,
especially near cutoff.

In dealing with such a wideband
amplifier, oscillation due to unde-
sired feed back is possible despite
the nominally low gain. This is
particularly true at frequencies just
below cutoff where it is possible for
the gain to rise sharply due to re-
flections and increased plate imped-
ance. Any small feedback path
through the tubes, through radia-
tion, or through ground currents,
can cause oscillation. It was there-
fore necessary to use 3-inch 24-ST
aluminum sheet for the chassis,
place an aluminum shield plate be-
tween grid and plate lines, and care-
fully adjust the inductance of each
section to minimize reflections on
the lines. The resultant gain-fre-
quency characteristic is shown in
Fig. 3.

Test Setup

The system used for the measure-
ment of the gain-frequency curve is
shown in Fig. 4. A calibrated r-f
signal generator modulated at 1,000
cps feeds the input of the distrib-
uted amplifier. The amplifier is
terminated in its characteristic
plate resistance and the input ter-
minals are also properly terminated
as the output impedance of the sig-
nal generator matches the grid line
impedance. Two fittings perma-
nently mounted on the chassis con-
nect to the input and output points
through 0.001-u.f ceramic capacitors.
A type 1N45 crystal and its asso-
ciated peak detecting circuit is
mounted in a small copper box
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FIG. 4—Measuring system for obtaining gain-frequency curve
shown in Fig. 3. Actual setup is pictured at left
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FIG. 5—Partial circuit shows component values for 360-mc distributed amplifier

such that the crystal end can be
directly connected to either the
input or output test point through a
male fitting. The crystal output is
determined by using a Hewlett-
Packard 415A-1KC amplifier and
reading the calibrated input atten-
uator directly in db after adjusting
it for the same amplifier output
reading at the input and output test
points. If the r-f signal is kept
small (less than 10 mv), the crystal
will operate in the square-law re-
gion, and the difference in amplifier
output resulting from connecting
the crystal circuit to the input and
output test points can be read off
the output meter, which is also cali-
brated in db. These two methods
yielded readings that had a maxi-

mum difference less than 0.2 db.

It should be noted that the results
of the first method are independent
of the crystal constants, and that
the second method requires only
that the crystal characteristics be
square law.

The writer wishes to thank D. D.
King for his many helpful sugges-
tions pertaining to the measure-
ment procedure, and to M. Brodwin,
H. M. Watts and G. de Socio for
their help in writing this paper.
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Receiver on turntable, with ils antenna
30 feet above ground
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Reducing TV Receiver

By E. W. CHAPIN and WILLMAR K. ROBERTS

Chicf. Laboratory Division

Assistant Chiet, Laboratory Division

Federal Communications Commission, Leaurel, Marycid

NTERFERENCE caused by nearby
I receiver local oscillator radia-
tion cannot usually be corrected at
the receiver which has the inter-
ference. Furthermore, the prepon-
derance of oscillator radiation on
some channels may place one station
in an unfair competitive position
with regard to another in the same
area. This type of interference has
led at least one station to request a
frequency reassignment.

Radiations from f-m receivers
have seriously interfered with the
use of certain air navigation fre-
quencies. This problem has been
solved by changing the frequency
of the station to which the offend-
ing receivers were tuned, but the
solution is not fundamentally sound
and will become increasingly diffi-
cult or impossible as the spectrum
becomes more fully utilized.

The choice of a particular inter-
mediate frequeney to alleviate oscil-
lator radiation interference may
conflict with other important con-
siderations whieh also are involved
in this choice, such as direct pickup
of signals on the intermediate fre-
quency and the necessity for obtain-
ing a satisfactory image ratio.

Reverse TVI

When an i-f value is such that the
oscillator radiation does not fall in
a tv channel, it may fall on a chan-
nel occupied in the same locality by
some other service that can get
along with a field intensity as low
as 0.1 microvolt per meter. It is
thus possible that relatively more
interference can be caused to a
service essential to the public in-
terest by the choice of oscillator
frequencies outside of tv channels.

The fundamental solution is
therefore considered to be a reduc-
tion in the level of the oscillator
radiation produced by new receiv-
ers. This matter is related to costs,
but only a small additional cost is

required for a considerable degree
of suppression. The present lack of
shielding may be partly blamed on
a lack of an appreciation of the
order of magnitude of the radiation
and the degree to which radiation
can easily be reduced. The lack of
appreciation in turn may stem from
the dearth of suitable measure-
ments of the strength of the radia-
tions.

Measurement Technique

Spurious radiation may come
from the receiver chassis itself, act-
ing as an antenna, or from individ-
ual circuit components and wiring.
It may also result from coupling
of a certain part of the oscillator
power into the antenna circuit and
its subsequent radiation by the
antenna. The field arriving at a
distant point is the vector sum of
the radiations coming from differ-
ent parts of the receiver and an-
tenna structure.

Minor changes in the location of
components and leads may result in
large changes in the field measured
at a distant point, not so much as
a result of an actual increase or de-
crease in the total radiation, but as
a result of a change in the distribu-
tion of the several components
which add vectorially at the meas-
uring point. Recognizing these
difficulties of measurement, the In-
stitute of Radio Engineers recently
agreed upon and published a stand-
ard method of measurement.!

The oscillator test range con-
structed at the laboratory of the
Federal Communications Commis-
sion permits measurements in ac-
cordance with the IRE Standard, as
well as other types of measure-
ments. The test site is a level space
clear of obstructions for at least
100 feet in all directions from both
the receiver and the measuring
point.

The

receiver whose oscillator
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Oscillator Radiation

Interference with other receivers can be reduced substantially by simple shielding and filt-

ering of the tv tuner, at little extra cost if incorporated in initial design. Examples of mod-

ifications for two types of tuners are given and radiation measuring setup is described

Test range for measuring radiation from oscillator of tv receiver, with
field intensity meter and antenna in foreground and receiver 100 feet
away at right

radiation is to be measured is
placed on a turntable, the rotation
of which is controlled from the
measuring point. The electric power
for both ends of the system is fed
through buried cables. No metallic
object greater than 6 inches in
length exists in any part of the set-
up above ground level, with the ex-
ception of the receiver being tested,
the field intensity measuring set
and the associated antennas.
Provision is made to raise and
lower the measuring dipole of the
field intensity set and to change its
polarization. The azimuthal orien-
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tation of the horizontal dipole of
the receiver is adjustable, independ-
ently of turntable rotation, or may
be revolved with the turntable. The
distance between the two antennas
is 100 feet. The elevation of the
receiver antenna is 30 ft, and the
height of the field intensity meter
antenna is continuously variable
from 7 to 20 feet. All of the vari-
ables are manipulated independ-
ently to obtain the maximum pos-
sible indication.

Several f-m and tv receivers of
post-war manufacture have been
tested, employing substantially the

Field intensity meter uses antenna mounted so that antenna
elevation and polarization can be changed by manipulating

ropes

methods set forth in the IRE
standard. The results are tabu-
lated in Table I.

The conclusion from these meas-
urements is that receiver radiation
difficulties can exist and will occur
in the future as frequencies occu-
pied by the radiations are assigned
for use by licensees in the same
area. Frequency evasion is not
alone satisfactory as a means of
controlling the interference.

Shielding Problem

The usual local oscillator has a
plate power input of the order of
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Example of continuous type of tv tuner, modified to reduce oscillator radiation below

10 microvolts per meter at 100 feet.

Soldered cylindrical enclosures cover the

three tubes

1 watt and available output power
of 4 to 3 watt. If all of this power
were efficiently radiated by a dipole
antenna, a field of 160 millivolts per
meter could be produced at a dis-
tance of 100 feet in free space.
Fortunately, as shown in Table I,
only a fraction of this oscillator
power is typically radiated from the
chassis and from circuit components
and wiring.

Most of the measured radiation
from f-m and tv receivers is stray
radiation from the chassis. This
can be demonstrated by short-cir-
cuiting the antenna terminals and
completely eliminating the antenna
and transmission line. It is only
when the radiation has been re-
duced to levels considerably below
those originally measured that any
substantial radiation from the di-
pole antenna can be noticed.

More satisfactory shielding en-
closures around the receiver or
around the tuner itself (since the
tuner generally is a separate unit
assembled into the receiver chassis)
offer the greatest possibility for
improvement, Such  enclosures
should provide feed-through capac-
itors for power supply leads. Signal
leads that must pass through the
wall of the shielding enclosure may
be equipped with filters, prevent-
ing the escape of oscillator energy.

The use of a low-pass filter in the
video i-f lead of a wide-band stage
may not be desirable because it in-
creages circuit capacitance to
ground and thereby reduces the

18

maximum amplification for a given
bandwidth. Instead, the video i-f
lead may be made very short and
covered with a partial or complete
shield. In f-m receivers, where the
circuit bandwidth requirement is
not great, either feed-through ca-
pacitors or suitable low-pass filters
may be used for the mixer output
lead.

The antenna input circuit of the
tuner can be shielded from the rest
of the unit by using suitable barrier
walls and using a pentode or ground-
ed-grid triode r-f amplifier (with
the possible exception of the uhf
band, where r-f amplifier tubes may
not yet be economical). If a pentode
is used, the screen should be
grounded carefully for r-f poten-
tials. The use of inductance in the
screen circuit, as is sometimes done
to obtain desirable input impedance
characteristics for the r-f amplifier,
will largely offset the value of the
r-f amplifier as a radiation sup-
pressor.

Fixed or switched low-pass filters
may be employed in the antenna in-
put circuit, or an additional tuned
circuit may be included to provide
further isolation for oscillator fre-
quencies between the antenna and
the input stage.

Indoor Tests

While an outdoor test site is pre-
ferable for radiation measure-
ments, weather conditions may be
unfavorable during a period when
a particular tuner design is being

tested. An indoor test setup that
gives related results is therefore de-
sirable. It can use a field intensity
meter (or a receiver with suitable
indicator) whose dipole antenna is
mounted at some arbitrary position
in the room, plus a simple turntable
on which the tuner or complete re-
ceiver may be placed. A shielded
room is not essential. The antenna
of the field intensity meter may be
placed near a wall, well above the
floor. The turntable may be at any
convenient point in the room.

The turntable is particularly use-
ful when checking leakage from the
chassis. Minor adjustments and
modifications may merely shift the
distribution of field intensity in the
room, without changing the level of
leakage. Without a turntable, the
impression may be gained that a
particular change in the receiver
has desirable results, whereas only
the angle of peak radiation was
changed.

By comparison of indoor and out-
door results, it is possible to arrive
at an approximate relationship be-
tween the two that will serve as a
useful guide in establishing the de-
gree to which suppression must be
achieved in the laboratory room be-
fore it is worthwhile to measure out
of doors.

Certain field intensity meters are
equipped by the manufacturers
with small magnetic probes that
have electrostatic shielding. These
probes are useful in searching for
leaks and other deficiencies in the
enclosure of the receiver or tuner.

Desirable Radiation Limits

While it would be desirable to
suppress oscillator radiation com-
pletely, there is probably an eco-
nomic balance between the probabil-
ity of interference at a given maxi-
mum radiation level and the cost of
achieving that level in the large
number of receivers that are to be
manufactured. A goal of about 15
microvolts per meter at 100 feet
seems reasonably attainable below
about 250 mc. This may still cause
interference to the reception of
otherwise useful tv signals as
strong as 1,500 microvolts per
meter, as well as to signals of other
services which may use much lower
intensities. However, the test con-
ditions are related to the maximum
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radiation condition; the probability
is that certain channels of the re-
ceiver will have much lower radia-
tion than the maximum, and the
direction of radiation of the maxi-
mum signal may not coincide with
the location of the nearest re-
ceiver. Also, if the limit of 15
microvolts per meter is met in re-
ceiver production, most of the re-
ceivers will radiate less than the
specified maximum and cause less
interference.

At frequencies above about 250
me, other man-made and natural
interference is less, permitting the
utilization of lower field strengths,
and propagation difficulties may re-
quire an appreciable portion of list-
eners to use weak fields. Suppres-
sion of oscillator radiation will
therefore be important for uhf tele-
vision tuners and receivers.

Modification of Continuous Tuner

To determine the extent to which
existing tuners could be modified to
reduce oscillator radiation, two
representative types of tuners that
have had considerable production
were selected for a laboratory ex-
perimental program.

The first tuner modified was con-
tinuously tunable in frequency over
the 12 television channels from 54
ta 216 me. The modifications may
be considered extreme in that they
include use of a complete metallic
covering around the entire tuner,
including its tubes. Joints in this
ccvering were soldered except
where it was necessary to leave pro-
vision for access.

The end of the tuning shaft that
projects directly into the oscillator
compartment had to be grounded
effectively to keep the stray radi-
ated field below the desired 15
microvolts per meter. The mere un-
grounding of this one shaft and
its protrusion about 2 inches out-
side the shield resulted in fields at
some frequencies of the order of
100 microvolts per meter at 100
feet. An insulated shaft would be
desirable,

To reduce the escape of oscillator
energy through the i-f output path
the first i-f grid coil was moved into
the tuner shield box inside a small
separate shield. This i-f coil was
coupled to a second i-f tuned circuit
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in the grid of the first i-f amplifier
by a capacitive coupling network
which included a feed-through ca-
pacitor to ground having an imped-
ance of about 200 ohms at the
intermediate frequency and propor-
tionately less at the oscillator fre-
quencies.

Power supply leads were brought
into the tuner from the top through
button-type feed-through capacitors
and r-f chokes which were enclosed
in a separate shield inside the main
shield.

Reduction of the antenna com-
ponent of radiation was effected by
placing a cylindrical shield around
the r-f amplifier tube socket. This
cylindrical shield has an additional
wall across it to isolate the input
and output circuits of the r-f ampli-
fier. Bypassing of the screen, fila-
ment and cathode leads was done
with button-type capacitors placed
as close as possible to the socket.

The modified tuner was tested in
the standard outdoor test setup and
found to produce a maximum field
of 10 microvolts per meter at 100
feet at the worst frequency. It is
considered that althought the in-
tended goal had been met, certain
parts of the work had not been done
in the most economical manner;
also it would be desirable to pro-
vide more satisfactory access to the
tuner, especially for replacement of
tubes and for alignment adjust-
ments. Therefore, on the basis of
the experience already gained, work
was begun on a second tuner.

Modification of Turret Tuner

The second tuner used had 12
channel strips, each supporting the
necessary r-f, mixer and oscillator
coils for one vhf channel. Zinc-
coated steel was used for shielding,
to stay away from copper or other
metals which might be difficult or
expensive to obtain. The modifica-
tions were as follows.

(1) An assembly of three 500-puf
button-type feed-through capaci-
tors was arranged to cover the slot
in the side of the tuner through
which the power supply and i-f
leads originally came, and to filter
the power supply leads. These ca-
pacitors should have low impedance
at the oscillator frequencies as com-
pared to the impedance of conven-

Table I—Radiation Measured on
Typical Receivers

Channel Osc uv
(me for Freq per metr
UHF) inme  at 100 ft

|
2 82 63
3 88 116
{ 94 145
5 101 185
1918 6 110 235
™V { 7 198 627
Receiver 8 208 273
10 220 476
11 226 362
12 232 298
13 238 552
3 88 176
6 110 65
1949 8 208 587
TV 10 220 600
Receiver | Ll 226 762
[ 12 232 520
13 238 269
2 103 84
4 113 64
1950 5 123 88
TV 7 133 220
Receiver 9 146 360
11 158 390
13 170 175
2 81 356
3 87 90
4 93 151
5 103 T4
6 109 83
1951 7 201 87
TV 8 207 89
Receiver l 9 213 95
10 219 125
11 225 117
12 231 131
13 237 198
500 375 512
550 425 612
600 475 650
1951 650 525 615
UHF 700 575 900
TV 750 625 1,160
Converter | 800 75 805
850 725 900
{ 900 775 555
500 420 1,500
550 470 2,340
600 520 2,840
1951 650 370 1,300
UHF {700 620 1,310
TV 750 670 890
Converter | 800 720 560
850 770 1,000
890 810 1,300
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Modified version of turret-type tuner. Main openings are covered
by zinc-coated steel, with button-type feed-through capacitors for

filament, plate and avc leads

tional bypass capacitors.

(2) A cover was folded out of one
piece of metal and fastened to the
open bottom of the tuner with self-
tapping screws.

(3) A Dbent metal cover was
placed over the side opening of the
tuner chassis.

(4) A small metal cover was
fitted over that part of the top of
the chassis where aligning screw
adjustments come through. Some
of these screws are mounted in
Bakelite and are therefore quite
hot. Alignment adjustments may
be made through holes in the top
of the new shield cover.

(5) A single metal shield wall
was put through the tuner at the
center of the r-f amplifier tube
socket, to isolate the r-f input cir-
cuit. This required cutting each
of the channel strips.

(6) A bent metal piece was used
to cover the detent spring, which
projects partly through a slot in
the chassis.

(7Y A grounding spring and
shaft collar were used to reduce
oscillator leakage through the fine-
tuning shaft. (An insulated shaft
is indicated.)

(8) The extra screen inductance
in the r-f amplifier was eliminated,
to further isolate the r-f input.

(9) The picture i-f lead was
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rearranged so that only about 2
inches of it are exposed to reach
the first i-f grid.

(10) The 47-uuf capacitor in the
sound trap tank circuit was moved
to a point on the surface of the
chassis where the sound i-f lead
comes through. A feed-through
capacitor would be more satisfac-
tory mechanically.

(11) The flanges of tube shields
were soldered to the chassis, in-
stead of relying on rivets only.

Conclusions

These modifications serve to cover
the entire outer surface of the
tuner as completely as practical
with a metallic covering and to
isolate the antenna input circuit
from the remainder of the tuner.
There are still numerous joints and
connections between the metal parts
and there are holes. However, if
the holes are kept small and if
the joints are tied in such a man-
ner that they are not over two
inches in length, no particular dif-
ficulty results. A new tuner could
very likely be designed and manu-
factured that would achieve these
modifications in a much simpler
manner at a cost but little higher
than that of the original tuner.

The modified turret-type tuner
was installed in a tv receiver, tested

Method of cutting channel sirips and mounting additional shield
wall through turret assembly. Tuning shaft at top is grounded by
adding collar and spring

for oscillator radiation, and found
to produce a maximum of 9 micro-
volts per meter at 100 feet on
the worst channel. Most of the 9
microvolts are still obtained when
the antenna and its feed line are
completely removed from the tuner,
showing that if further suppression
were desired it should be sought
in the direction of improving the
shielding around the chassis.

While the work reported in this
paper was performed in the course
of official duties, the opinions are
those of the authors and do not
necessarily represent the position
of the Federal Communications
Commission.

Valuable contributions to this
work have been made by other
members of the Laboratory staff,
especially F. D. Craig, who did
much of the development work, and
M. C. Mobley, who constructed the
outdoor test range. The work was
nerformed under the direction of
the Chief Engineer of the Federal
Communications Commission, as a
result of a suggestion made by
Commissioner G. E. Sterling.
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Precision Preamplifier

New circuit gives 6-db-per-octave rise in response from crossover frequency down to 10 cps

to match recent improvements in other components of high-fidelity sound systems. Passive

network compensator gives choice of

five

high-frequency rolloffs

Top and bottom views of preamplifier, showing partition shielding between power supply and amplifier section

HE DEVELOPMENT of a mod-
T ern preamplifier leads to
many problems from the standpoint
of hum, noise, stability and over-
load characteristics. In addition,
the preamplifier should accurately
mateh the 6-db-per-octave rise in
response below the turnover fre-
quency, to frequencies as low as 20
cps, to fully justify the use of
speakers and amplifiers capable of
good response in this region, and
greatly improve low-frequency
transient response when used with
tonearms having little or no arm
response.

The preamplifier design pre-
sented here meets these require-
ments for a high-quality sound sys-
tem. Midfrequency gain is 39 db,
maximum input for less than 0.7
percent harmonic distortion is 0.25
v and maximum output is 22 v.
Equivalent grid noise at 60 cps is
8.1 uv. Required input for 1.0 v
output at 2,000 cps is less than 15
mv.

If a complete radio-phonograph
system is under consideration, the
preamplifier may be used as a con-
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By GEORGE E. BEGGS, Jr.

Continental Sound Consultants
Warrington, Pa.

cealed unit, power being switched
on and off by a radio tuner. The
output of the preamplifier, properly
attentuated by means of a gain
control initially preset to give
matching levels of radio and phono-
graph program material, is fed
into the uncompensated phono-
channel of the tuner. The tuner
volume and tone controls, a-c line
switch and input switching then
centralize and simplify the complete
operation of the home system with-
out the use of a separate preampli-
fier control panel.

The low output source impedance
of the preamplifier allows its use
adjacent to a phonograph turn-
table, which in itself may be placed
remote from the other amplifier
stages. Assuming the cable ca-
pacitance to be of the order of
40 yuf per foot, it will have little
effect upon the high-frequency per-
formance of the unit up to 500 feet.
A shunt capacitance of 20,000 puf

on the output will attenuate 15 ke
only 3 db.

For broadcast applications, the
preamplifier may be fed into a 600-
ohm isolating pad if desired and
thus into the input channel of a
standard program console.

Performance

A preamplifier-equalizer meeting
the requirements outlined would
ideally have flat response from a
selected turnover frequeney, say
500 or 600 cps, up to the top end
of the desired range, say 30 or 40
ke. Below the crossover, the re-
sponse would rise uniformly at 6
db per octave down to the lowest
frequency desired, at which point
the response would fall off rapidly.

The actual measured response
of the unit shown in the circuit
diagram of Fig. 1 is presented in
Fig. 2. Other crossover frequencies
can be provided by changing the ca-
pacitance values in the two selec-
tive networks of the T7F7 plate
circuits, or by the use of external
networks as described below. The
deviation curve shown is a plot of
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INPUT

+235v

6,800
OUTPUT

SY36T

K=X1,000

FIG. 1—Complete circuit of new preamplifier-equalizer with selfcontained power supply

the difference between the desired
curve and the measured character-
istics obtained with the unit. It
will be noted that the deviation
curve is flat within less than one db
from approximately 15 cps to over
20,000 cps, providing excellent low
and high-frequency transient re-
sponse.

Circuit Details

The circuit of the preamplifier
is relatively straightforward. Cath-
ode bias is used in all cases to min-
imize distortion which arises from
the contact bias used in some pre-
amplifiers. The separation of the
two cathodes of the 7TF7 is essen-
tial to maintain stability in the
System, otherwise motorboating
will occur regardless of the size
of the cathode capacitor utilized
to bypass a common cathode re-
sistor.

The 7F7 is operated with posi-
tive heater bias derived from the
B4 supply. A variable heater
center-tap potentiometer, adjusted
for minimum noise, is also em-
ployed. Wiring of the input stage
is point to point, with a common
ground return point for the grid
circuit, cathode circuit and fre-
quency-discriminating circuit in the
plate of each section of the TF7.
This common ground point is the
center point on the loctal socket.

The input ground is also returned
directly to this point, the input
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jack being isolated from the chas-
sis. Furthermore, the input mag-
netic loop is kept small. Loom
shielding is unnecessary. Inde-
pendent decoupling is used in the
two low-level plate supplies, al-
though it is omitted from the third
stage and cathode follower circuits.
This decoupling also provides ade-
quate filtering of the B supply
ripple.

Where pickups generating out-
put voltages greatly in excess of
10 millivolts are utilized, it is de-
sirable to provide a gain control
in the system so that the output
voltage from the cathode follower
will be of the same order of mag-
nitude as that derived from a de-
tector in an a-m or f-m tuner.
Accordingly, a 10,000-ohm gain
control is suggested in place of
the 6,800-ohm fixed output resistor
in the output circuit of the cathode
follower stage. Since the system
will tolerate input voltages as high
as 250 mv without producing dis-
tortion in excess of 0.7 percent, an
output gain control is feasible and
desirable to maintain the highest
signal-to-noise ratio.

Low-impedance output (without
the gain control) is not very sus-
ceptible to capacitive or resistive
loading, hence the preamplifier may
be fed directly into any high-im-
pedance input channel or into a
600-ohm input line (unbalanced)
if the 6,800-ohm output resistor is

™
\oa PER OCTAVE,
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10,000

100 1000
FREQUENCY IN CPS

FIG. 2—Frequency response curve of
preamp

retained. A 600-ohm termination
results in about 5 db loss at all
frequencies in the response range.

The amplifier section is com-
pletely isolated from the power
supply section, being placed across
one end of the chassis and shielded
from the power supply components.
In-line construction is utilized.
Where vibration may be encoun-
tered, the two amplifier tubes
should be mounted on a cushioned
or floated plate sufficiently large to
accommodate most of the circuit
elements, making necessary only
connection of B supply, heater leads
and input and output lines.

Response Measurement

A Hewlett-Packard 202D oscil-
lator covering the frequencies from
below 10 cycles to above 70,000
cycles was utilized for response
tests.

An output attenuator which re-
duced the output voltage by 200 to
1 was placed across the terminals
of the oscillator; the output voltage
was developed across 50 ohms.
A signal of about 10 millivolts at
2,000 cps was fed to the input of
the preamplifier. As the input fre-
quency was varied, the output volt-
age of the preamplifier was main-
tained constant regardless of input
frequency, the level being read
with a Hewlett-Packard 400A
vacuum-tube voltmeter. The varia-
tions in oscillator voltage as devel-
oped across the oscillator terminals
were measured with the same
vacuum-tube voltmeter by switch-
ing it from output to input, and
the variations in required input
voltage were inversely plotted to
measure the overall response of the
system.

This method of measurement
eliminates any errors present in
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FIG. 3—Method of designing network to
give desired high-frequency rolloff

the frequency response of the
vacuum-tube voltmeter and errors
which might arise due to variation
of oscillator output voltage with
frequency, since the same errors
are present in the measurement
of both the input and output volt-
ages.

Noise Distortion

Distortion and noise measure-
ments were made by using a Gen-
eral Radio low-distortion model
1301-A oscillator as a source and
& General Radio model 1932-A noise
and distortion analyzer as a meas-
uring instrument.

The equivalent noise at 60 cps,
including nonsinusoidal bounce and
flicker noise as well as hum, is com-
puted by measuring the output
voltage with the input open-cir-
cuited, then measuring the 60 cps
gain, which is 60 db. Since this is
a factor of 1,000 (voltage gain) the
output voltage in millivolts is equiv-
alent to the effective 60-cps input
voltage in microvolts at the input
grid. The measured output voltage
is 3.1 mv (50 db below 1.0 v) ; the
effective 60-cps input noise is thus
3.1 uv.

Distortion measurements were
made in the same manner as re-
sponse measurements, the output
voltage being maintained constant
at all input frequencies. The dis-
tortion of the preamplifier, meas-
ured at 0.070 v input, is less than
0.1 percent. Oscillator distortion
of the order of 0.1 percent makes
measurements below this level diffi-
cult. Maximum input limitations
are well above the outputs of mag-
netic cartridges now available.

It is possible, and perfectly feasi-
ble, to provide networks external
to the preamplifier which will pro-
vide various high-frequency rolloff
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FIG. 4—Recording characteristics compensator

characteristics and change the
crossover frequency. Initially this
seems a bit difficult, but the basic
philosophy of the circuits required
is simple.

Crossover Frequency

In Fig. 3 the curve of the pream-
plifier with its 600-cps crossover
frequency is drawn in conjunction
with the desired curve for a 300-
cps crossover. The difference curve
is then derived, resulting in the
curve shown at the lower half of
Fig. 3.

A network to satisfy such a re-
sponse characteristic is also shown.
Basically, the network must pro-
duce the desired loss below the
sloped portion of the difference
curve. A simple voltage divider
network will solve the problem.
Above the sloped portion of the
curve, no loss is desired. The volt-
age divider must thus be short-
circuited at these frequencies. A
capacitor shunting one section of
the divider, selected to have an im-
pedance equal to the resistance it
shunts in the slope frequency re-
gion, preferably near the lower end
of the slope, satisfies the require-
ment. Below the slope-frequency
region, the network gives the de-
sired fixed loss.

The circuit components needed to
produce crossover frequencies of
400 cps and 300 cps in association
with the preamplifier 600-cps cross-

over are given in Fig. 4. To these
are added various shunt resistors
on the first three switch decks to
give rolloffs for various recording
characteristics. The rolloffs are
produced by these shunts as a re-
sult of the inductance of the cart-
ridge with which they are used.
Since various makes of cartridges
are different, different shunt cir-
cuits are provided. Where the in-
ductive impedance and the shunt
impedance are equal, there will be
6-db loss and frequencies above
this point will be further reduced,
approaching a loss curve of 6 db
per octave.

More rapid attenuation may be
produced by shunting capacitors
across the loss resistors. Little
change in level results from these
shunts, as the effective source im-
pedance of the pickups is relatively
low compared to the shunt values
of the capacitors.

The philosophy behind the pas-
sive network compensator is that
the buried preamplifier should have
its circuits intact, without need
to extend any of the networks by
remote cable and switch. The pas-
sive network compensator allows
centralization of all controls at the
tuner in a small space, or the com-
pensator may be adjacent to the
turntable. Since all components of
the compensator are small, they
may be mounted on the switch
itself.
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Pulp-Log Metal Detector

Designed specifically to detect relatively large pieces of tramp metal in work areas subject

to great vibration. Immunity to strong electromagnetic fields from nearby induction

motors and to fluctuating line voltage is provided

By MARCEL GROBTUCH and D. J. WILLIAMS

DESIGNED FOR the pulp and
paper industry, this detector
protects multiblade chippers from
damage by pieces of ferrous metal.
The device has been installed in
the Maryvale pulp mill of the Aus-
tralian Paper Manufacturers Ltd.
of Melbourne, Australia.

In its first months of operation,
the new detector has located several
pieces of tramp metal which could
have caused considerable damage
and possible substantial loss of pro-
duction.

The detector is immune to the
effects of fluctuating line voltage
and it is automatically compen-

Correspondent
McGraw-Hill World News
Melbourne, Australia

sated against drift from the bal-
ance condition.

At the mill where it is now
installed, the tramp metal encoun-
tered comprised mainly steel
wedges used for timber splitting.
Other metal encountered was in
the form of pickaxe heads and
pieces of metal dislodged from the
conveyors and barking drums ahead
of the chippers.

The layout of the plant at the
only available site of installation is
somewhat cramped and a consid-
erable quantity of mild steel struc-
ture is in the immediate vicinity.
All surroundings are subject to

Search coil of the detector is located around the conveyor carrying billets to the
chipping machines. Typical pieces of tramp metal encountered were in the form
of steel wedges and pickaxe heads
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Research Division
Australian Paper Manufacturers Ltd.
Melbourne, Australia

heavy vibration, a factor which
would seriously affect the operation
of the usual metal detector. For
these reasons a single-coil method
has been adopted, although mutual-
inductance systems generally offer
somewhat better stability and
sensitivity.

Frequency of Operation

A frequency of 1,000 cycles is
used. The bridge initially tried was
of the Maxwell type. This system
proved impractical due to the pres-
ence of strong interfering electro-
magnetic fields varying in intensity
with the rapidly fluctuating loads

Detector and recorder. Second panel
from top has resistance-adjusting knobs
for bridge circuit
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FIG. 1—Oscillator, bridge and automatic balance control circuits for the metal detector

on the induction motors driving
the chippers. There are three such
motors with an aggregate of 1,000
hp in the vicinity of the equipment
installation.

A special inductance bridge using
two similar 870-turn coils, each on
a wooden form 3 feet 8 in. wide
by 2 feet 10 in. high, was used.
One coil was wound around the
conveyor and the other was placed
immediately above in the same
plane to assure a like orientation
to the interfering electromagnetic
fields.

The coils are connected in
the bridge so that the unwanted
induced voltages are of opposite
polarity and therefore cancel each
other out.

Further improvements in elimi-
nating the effects of this inter-
ference were made by increasing
the power input to the bridge from
3.5 to 8 watts and by decreasing
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the sensitivity of the unbalance
detector amplifier.

Because of the vibration present
at the site of the search coil, the
instrument is located some distance
away where the effect is greatly
reduced. The 60-foot lead used for
connecting the coils is shielded,
with the braided metal shield used
as a common ground return.

Circuit Description

The 1,000-cycle oscillator used,
shown in Fig. 1, is of the Wien-
bridge type using a 6SN7. Output
of good stability with respect to
amplitude and frequency, is fed to
the first section of the second 6SN7
used as a cathode follower, from
which it is amplified by the second
section to drive the 6J5 phase-
splitter and pushpull 6V6 vacuum
tubes.

Tapped secondary impedances are
used on the output transformer so

that the bridge impedance, approxi-
mately 3,500 ohms, may be well
matched. Power output is about
eight watts.

The two coils are in opposite
arms of the bridge. A Q balance
control of 1,111 ohms, adjustable
in steps of 0.1 ohm, is in series
with one coil. The two ratio arms
of the bridge are resistive, and
one is variable from 0 to 11,111
ohms in steps of 0.1 ohm. For
convenience, the junction of the
two coils is maintained at ground
potential.

The unbalance is transformer-
coupled to a filter system consisting
of two 850-cycle high-pass filters
separated by a bridged-T network
tuned for maximum attenuation at
line frequency. This system re-
duces the interfering voltages to
less than 150 uv at the input to
the three-stage amplifier.

The first two stages of the am-
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FIG. 2—Amplifier and control circuits for the equipment

plifier, shown in Fig. 2, are tuned
to 1,000 cycles by degeneration at
all frequencies but 1,000 cycles.
This effect is obtained by connect-
ing a bridged-T network tuned
for maximum attenuation at 1,000
cycles between the anode and grid
of each stage.

Because of the magnitude of har-
monics remaining at balance, it
was found necessary to interpose
1,100-cycle low-pass filters between
the first and second and between
the second and third stages. This
circuit arrangement produces pure
1,000-cycle signals from the bridge
at the input to the third stage in
the event of an unbalance. The
gain control is situated at this
point.

Amplifier Output

The amplifier output is applied
simultaneously to two diodes and
the d-c output from each is of op-
posite polarity. Positive polarity
is applied to the 2050 thyratron
which controls the relay alarm sys-
tem.

The negative polarity is ap-
plied to a second thyratron which
is held inoperative by this con-
tinuous bias. Should the bias dis-
appear because of a fault in the
circuit, the tube conducts and the
neon diode in the cathode indicates
the trouble. A 50-pa meter meas-
ures the current in the diode cir-
cuit and serves as a balance
indicator.

Sensitivity of the detector can
be adjusted by the variable nega-
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tive bias voltage applied to the
grid of the relay control thyratron.
A third output from the amplifier
is taken via a 6J5 cathode follower
to the automatic balance control
circuit in Fig. 1.

Balance Controls

Automatic balance control is ob-
tained by the use of two 6SJ7’s in
parallel with the arm of the bridge
containing one coil and the Q bal-
ance control. One tube simulates
a resistance and the other an in-
ductive reactance.

The unbalance voltages from two
balance controls differ in phase by
90 deg and are separated by phase-
discriminating rectifiers. Two ref-
erence voltages for these rectifiers
are taken from the oscillator, one
direct and one through a 90-deg
phase-shifting network. These volt-
ages are used to suppress the com-
ponent which is out of phase with
the reference.

Each diode gives a d-c potential
dependent upon the unbalance of
the component to which it is sen-
sitive. The polarity of that poten-
tial depends on the direction of
unbalance of the component. Each
potential is applied between grid
and cathode of the impedance tube
equivalent to the component which
is out of balance and controls the
current so that the initial change
is opposed. A delay in application
of the bias introduced after the
rectifier permits detection of rapid
pulses.

The unit has maintained balance

for periods of several weeks. The
bridge is manually rebalanced from
time to time so that the automatic
balance control is operating near
the center of its range.

The detector relay controls the
supply to a larger contactor which
in turn isolates the log conveyor
motor and closes the circuit to a
warning light and the marker sol-
enoid valve. The latter is then
opened by a time-delay relay. The
unit is reset by a push-button con-
trol at the search coil. This con-
trol opens the cathode circuit of
the relay control thyratron. In-
dications are always shown on a
strip-chart recorder.

Marker

The marker is incorporated in
the control circuit so that the posi-
tion of intruding metal is indicated.
This became necessary in the local
application of the detector because
of serious wvariation in distance
traveled by the conveyor after the
circuit was opened. This distance
depends actually on the load on the
conveyor belt.

The detector was designed by
the Research Division of the Aus-
tralian Paper Manufacturers Ltd.,
Melbourne. Mr. Williams was as-
sisted in the development of the
automatic balance control circuit by
J. W. Bayliss of Industrial Eleec-
tronic Instruments Ltd. and in the
initial development of his work by
A. W. Pybus and G. Karoly of the
Australian Defense Research Lab-
oratories.
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Recording Cochannel
Broadcast Interterence

Continuous field-intensity recording of an interfering standard broadcast station is

possible using only one recorder. Extremely selective receiver having 13.5-cycle i-f accepts

the interfering sky-wave signal while rejecting the stronger desired signal

By MAL MOBLEY, JR.

Field Supervisor
Station KMPC
Los Amngeles, Calif.

KY-WAVE INTERFERENCE from a
S cochannel standard-broadcast
station may be measured directly
using a narrow-band recorder with
a 13.5-cps intermediate frequency
even before the desired station
leaves the air.

The narrow-band recorder con-
sists of a crystal-controlled super-
heterodyne receiver that incorpo-
rates four stages of tuned r-f. A
selective i-f amplifier with two par-
allel-T feedback networks rejects
to a high degree any signal differ-
ing appreciably from 13.5 cps.
Further rejection of the desired
signal is achieved by choosing fre-
quencies such that strong unwanted
signals are near zero beat with the
local oscillator.

Since a standard field-intensity
meter will measure some function
of the vector sum of both desired
and interfering stations, it is other-
wise impossible to measure the in-
terfering station’s field intensity
until the desired station leaves the
air.

Standard Practice

Standard practice' is to measure
a monitor station from sunset
through the evening hours, obtain-
ing its curve of skywave field in-
tensity with respect to time. The
monitor station should be close to
the station under study, in fre-
quency and location, and should pre-
ferably be a clear-channel station
with known antenna characteristics.

After the desired station signs
off, the undesired station is meas-
ured directly and a ratio obtained
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between its measured field intensity
and that of the monitor station.
Using the curve of field intensity
versus time for the monitor station
and the above-mentioned ratio, the
field intensity of the undesired sta-
tion is extrapolated for earlier
hours.

The FCC recognizes the second
hour after sunset, ss + 2, as the
standard hour for calculating or
measuring interference. Having al-
ready established a field ratio be-
tween the undesired station and the

monitor station’s skywave curve, it
is possible to determine the unde-
sired station’s field intensity at the
standard hour, ss + 2, making any
corrections for transmission condi-
tions.

An earlier system for measuring
interference directly®® utilized a
field-intensity recorder that made
two graphical records. The first of
these was a chart of the field intens-
ity of the strongest signal on the
channel and the second was a chart
of the heterodyne voltage between

Narrow-band field-intensity recorder and associated calibrating equipment

SIGNAL I=f
INPUT Rove | 139 CPS SELECTIVE | D-C RECORDER 0-1 A
BC-AQ 429 AVC AMP CURRENT RECORDER
0 0R 20 CALIBRATION
DB BOX INPUT
- AFC
RF }
mgg;mon CRYSTAL V-R V-R
LI 08¢ POWER SUPPLY | POWER SUPRLY
1 f
CRYSTAL- i . 95-125
CONTROLLED A-CREGULATOR | yoivs ae
516 GEN 115 VOLTS A-C RECULATED | 1i5 VOLTS 60 CPS WUT

Block diagram of complete setup for measuring and recording cochannel interference
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the strongest and weaker signals.

During summer 1948, measure-
ments were made wherein all sig-
nals involved were skywaves. From
time to time the desired or strong-
est signal on the channel varied
widely in intensity, upsetting the
reference voltage ratio of desired
versus undesired signals. TUnder
these circumstances, the equipment
provided very little useful informa-
tion.

Narrow-Band Recorder

The narrow-band recorder, which
was developed in the fall of 1948, is
shown with its associated calibra-
tion gear in the photograph and the
block diagram. The receiver con-
sists of four stages of tuned r-f, a
diode detector, and an audio stage
tuned to 13.5 cycles that aetu-
ally constitutes the first stage of
the i-f system. The selective ampli-
fier follows the receiver. The out-
put of the selective amplifier is con-
nected to a diode detector and also
to a cathode follower, which sup-
plies the i-f to a frequency-diserim-
inator circuit. The discriminator
provides an afc voltage that is ap-
plied to a reactance tube in the
crystal oscillator, thereby maintain-
ing the output frequency in such a
manner as to sustain the i-f at 13.5
cycles. Figure 1 is the overall i-f
selectivity curve.

The crystal oscillator also intro-
duces a voltage ahead of the de-
tector for stabilizing the ave voltage
produced by the desired signal. The
output of the second detector sup-
plies ave voltage to the first two r-f
stages in the receiver and excites
a d-c amplifier and graphic re-
corder. The narrow-band recorder
incorporates both primary a-c
power regulation and regulated d-c
power supplies.

Calibration of the narrow-band
recorder is accomplished by using a
crystal-controlled signal generator
to feed increments of power into the
receiver antenna input terminals
while maintaining a frequency dif-
ference of 13.5 cycles with respect
to the receiver oscillator.

Figure 2 shows the response
curve of signal inout voltage versus
recorder output in chart ma. This
receiver resnonse curve is cor-
rected for the effective height of
the receiving antenna to obtain an
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FIG. 1-—Overall i selectivity curve shows
high degree of rejection of signals ditfering
from 13.5 cycles

output response in millivolts per
meter versus chart ma.

After calibration of the narrow-
band recorder, the antenna is con-
nected and the signal to be meas-
ured is tuned in by adjustment of
the local oscillator.

During operation of the recorder,
the intermediate frequency is con-
stantly monitored by a frequency
meter that operates from the dis-
criminator circuit. A Brush high-
speed oscillograph is connected into
the i-f system for frequent graphic
checks of the intermediate fre-
quency. A vacuum-tube voltmeter
reads diode detector voltage, indi-
cating the magnitude of oscillator
injection voltage and the beat fre-
quency between the local osecillator
and any unwanted signals.

Field Tests

During 1949, the narrow-band
recorder was field tested, making
skywave studies of clear channel
interference problems. Figure 4
shows three charts in terms of sun-
set hour. The narrow-band chart,
Fig. 3A shows the drop in the un-
desired station’s field intensity as
operation is switched from nondi-
rectional. Also shown are charts
of desired signal, Fig. 3B, and the
monitor signal, Fig. 3C.

Figure 4 shows three charts at

FIG. 2—Basic recorder response
curve (right) and the same curve
corrected for antenna effective height

ss + 4 and ss + 5. Figure 4B is the
standard field-intensity recording
of the desired station leaving the
air with the undesired station re-
maining on. Figure 4A is the nar-
row-band recording of the unde-
sired station. The monitor station
field-intensity recording is shown
in Fig. 4C. Also shown is the fre-
quency check chart, Fig. 4D.

Supplementary Recordings

Cochannel skywave measure-
ments made with the narrow-band
recorder were supplemented by re-
cordings of monitor and desired
signals on separate recorders since
the narrow-band recorder recorded
only the undesired signal.

The monitor and desired stations
were recorded using converted Com-
mand receivers. These receivers
operated from regulated power sup-
plies, with ave added for logarith-
mie recording, and d-¢ amplifiers
driving Esterline-Angus recorders.
Vertical antennas were used on all
recorders. A Federal field-intens-
ity meter calibrated by the Bureau
of Standards was used to correct
for effective antenna height of re-
ceiving antennas thus correcting
the recorders’ output response
curves to read directly in mv per
meter versus chart ma.

One-minute time constants were
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FIG. 3—Field intensity recordings made during sunset hour.
Undesired signal (A) shows eifects of changeover from non-
directional to directional antenna operation

used on all three recorders as this
value is generally used in skywave
studies. Measurements were usu-
ally limited to a certain bearing,
centered around the desired sta-
tion’s 0.5 mv per meter contour,

Analysis of Data

In an analysis of skywave meas-
urements between two stations,
field-strength or interference ratios
are determined with respect to sun-
set time. This is the time of sun-
set at midpoint of the transmission
path between the station measured
and the point of measurement. This
time is obtained from FCC or Naval
Observatory charts showing sunset
time with respect to location.
Analysis of skywave charts is made,
determining the field strength ex-
ceeded for either 10 percent or 50
percent of sunset hour and each
hour following.

Since skywave transmission var-
ies from night to night, measure-
ments are normally made over a
thirty-day period. At the conclusion
of the month’s recording, the field
intensities exceeded for either 10
percent or 50 percent of every hour
during each night’s operation are
plotted against midpath sunset
time, resulting in an average sky-
wave curve during the thirty-day
test. From this curve, it is possible
to determine the average field in-
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tensity for ss 4+ 2 or any other time.

Figure 5 shows a thirty-day sum-
mary curve of fifty-percent values
for the undesired station, desired
station, and the monitor station.

In conclusion, it may be of inter-
est to note that nondirectional-to-
directional antenna skywave ratio
tests showed very poor correlation
with calculated and ground-plane
measurements. FCC nondirection-
al-to-directional antenna skywave
ratio tests, involving approximately
twenty-five radio stations showed
similar results.

It appears that many existing di-
rectional systems, adjusted by
ground-plane measurements, are
not giving adequate skywave pro-
tection. Improved engineering
standards are needed if the growth
of cochannel skywave interference
is to be kept to the same order of
magnitude as that intended.

Credits

The narrow-band cochannel re-
corder is based upon the ideas of
G. F. Leydorf, vice president and
chief engineer of WJR. R. K. Clark,
C. W. Jones, and G. L. Mills of WJR
and R. A. Fox, and W. G. Hutton,
of WGAR, developed the equipment
under Mr. Leydorf’s direction.
Field testing was done by Mal Mob-
ley. Mr. Leydorf assisted in the
preparation of this paper.

FIG. 4—Field-intensity recordings made at desired station’s
signoff time. Trace {B) shows interfering station’s field-intensity
after desired station signs oft
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FIG. 5—Thirty-day summary of 50-per-

cent hourly median valugs recorded

both on narrow-band set and by con-
ventional techniques
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Constant-Current

Design reduces power-supply requirements because amplifier does not present varying

load as do conventional circuits. Costs are cut by using only one high-voltage winding,

one rectifier tube and minimum of filtering components in power supply

NLY a simple, light power sup-
O ply is required for the direct-
current amplifier to be described.
It does not present a variable load
to the B supply, therefore the sup-
ply needs regulation only for line
variations. Since line variations
require a much smaller percentage
of regulation control, a resulting
overall system simplification is
achieved.

The circuit of the newly devel-
oped amplifier shown in Fig. 1
differs from conventional d-c ampli-
fier circuits only in the final push-
pull stage. One-half of this stage
serves as the output stage deliver-
ing power to the load. The other
half delivers out-of-phase current
to ground through an equivalent
load, neutralizing both the flow of
load current to ground and the ac-
companying drain on the B power
supply.

The double-ended output stage
acts like a single-ended output with-
out the usual load current change in
B-supply current. Consequently,
the supply shown in Fig. 1 for the

amplifier is considerably simpler
than a conventional one for a d-c
amplifier,

In particular, the simplified sup-
ply of Fig. 1 requires only one high-
voltage winding and one rectifier
tube instead of the two high-voltage
windings and two rectifier tubes of
the conventional supply. Because
the load current does not change,
neither voltage amplifier nor power
amplifier tubes are required for
voltage regulation and a resistor
may be used in the place of a choke
for filtering.

The divider formed by the
two regulator tubes provides a
satisfactory ground return be-
cause no load current flows to the
mid-point of this divider.

Although the quiescent current
from the B supply of Fig. 1 is twice
the quiescent current of a conven-
tional supply the maximum capacity
of a conventional supply must be
the same as that of Fig. 1 because
at full load it delivers just as much
current as does the supply shown
in Fig. 1.

Drift of the amplifier of Fig. 1 is
comparable to that of conventional,
stable d-c amplifiers and averages
one mv referred to the input grid.
Over its rated operating range this
amplifier is linear to =% percent.
Although no choke is used in the B-
supply filter, the 60-cycle hum ap-
pearing across the output terminals
is less than one mv referred to the
input grid. Response of the ampli-
fier is flat from zero to 20 ke for
gains from 1 to 15.

The operating range of the out-
put for which the amplifier of Fig, 1
retains its linearity of +3% percent
is == 10 ma into a load of 50 to 1,000
ohms. - By changing the cathode
resistor in the output stage, the
amplifier can be made to develop
+50 volts into loads greater than
50,000 ohms with a linearity of +3
percent.

Adjustment

There are only three points of
adjustment; R, R,, and R, in the
amplifier of Fig. 1 and two of these
are used infrequently. Potentiom-
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FIG. 1—Schematic diagram of the d-c amplifier. Double-ended
output stage acts like single-ended output without the usual

load current change
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Modified version of the amplifier and power supply shown in
Fig. 1. This circuit is designed for driving both photographic

recorders and direct-writing recorders
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D-C Amplifier

Ey DONALD McDONALD

Cliief Engineer
Cook Research ILaboratories
Chicago, Illinois

eter R, is a zero adjustment used
to bring the output to ground.
Potentiometer R, is adjusted infre-
quently and is used to bring the
cathode of the left-hand half of the
output stage to ground. Potentiom-
eter R, is touched only when the
output load of the amplifier is
changed and it is then adjust