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& | | | No. Application Imped Imped from Level hum in prim'y  No. Price
2 ] J | -~ Ls10 Low impedance mike, 50, 125/150, 60,000 ohms in 20-20,000 +10DB —74DB  .5MA  LS-1 $25.00
¥ ] | | pickup, or multiple line 200, 250,333, two sections
T e e e am e g s el e T o to grid 500/600 ohms
= L§-10X As above As above 50,000 ohms 20-20,000 +10DB —92DB-Q .5MA LS-1  35.00
2 LS-iR LS-12 Low impedance mike, 50, 125/150, 120,000 ohms ~ 20-20,000 --10DB 74 DB .5 MA LS-1 28.00
Y pickup, or multiple line 200, 250, 333, overall, in two
3 N to push pull grids 500,600 ohms sections
M LS-12X As above As above 80,000 ohms 20-20,000 +10 0B —92DB-Q .5 MA LS-1 35.00
Y overall, split
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é 1 | | grids like 2A3, 6L6, 300A. 1.25:1 each side 20-20,000 -+12 DB —50 DB 0 MA LS-1 $26.00
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R 2, S G M e G L e ple line to multiple line 500/600 ohms 500/600 ohms
LS-33 High level line matching 1.2,2.5,5,67.5 50,125, 200, + 2db
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4 | I 1614-TR and 6,000 ohms
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500/600 !
8. 1 __[_l ts-¢3 [ | | 1
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electronic
frequency

changers

accurate control of frequency
accurate control of voltage
good wave shape _ }
portable l
no special wiring or installation

250VA and 1000VA capacity
60~ to 60 ~ or 60~ to 400 ~

accuracy to +0.017%

SPECIFICATIONS

Model FCD250 FCD1000 FC1000
Input voltage _-95-1 30VAC, 18, 50-60~|208 or 230VAC, 208 or 230VAC —‘
14, 50-60~ 19, 50-60~
Ovutput voltage 115VAC, 18, adjustable b:twe—;;_'l'lo-'liollts ~N il
Ovutput Frequency 400 ~, adiustagle 400 ~, adjustable 60 ~, adjustable
+10% +10% between 45 and 65
[ Output voltage +1.0% +1.0% +1.0%
regulation
Outpu? frequency 41.0% in standard models; 40.01% with auxiliary frequency
regulation standard (output frequency is fixed whenu_sirjifr_eqyen:y standard)
Capacity 250VA [1000vA | 1000vA
| Load range 0.1 to full load
Distortion 5% maximum o
P. F. range Down to 0.7 F
Time constant 0.25 seconds
Envelope modulation 2% maximum B

These industrial and laboratory frequency changers resulted from contracts for precision invert-
ers. They should prove useful for testing components or complete instruments that must operate
over variable frequency -conditions. They can also be used as sources for precision 60 ~ or
400 ~ for timing applications, or used with servo and/or gyro motors in design work.

Sorensen electronic frequency changers are also being used with field equipment such as geo-
physical vans, where motor generator set frequency control is-often inadequate. Another use
will be for checking equipment designed for 50 ~ (foreign) usage; conversely, the same
instrument can be used to convert 50 ~ line to 60— source.

Electronic frequency changers of other ratings are now in design. We shall be happy to send
further information, or to correspond with you concerning your individual requirements.
‘Address Sorensen & Co., Inc., 375 Fairfield Avenue, Stamford, Conn. In Europe, write directly
to Sorensen A.G., Gartenstrasse 26, Zurich 2, Switzerland.

SORENSEN

375 FAIRFIELD AVENUE, STAMFORD, CONN.

Want more information? Use post card on last page. December, 1953 — ELECTRONICS
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THE D-649 18" MUFAX CHART RECORDER

All the world’s weather
on an I8" Facsimile Receiver

The D-649 18” Mufax Chart Recorder offers the most convenient method yet devised of
receiving facsimile weather maps transmitted by radio or landline. It can be used side by side
with American equipment on existing systems; alternatively, a private network can be set up by
using it in conjunction with the D-658 18” Mufax Chart Transmitter. Recording is on inexpensive
Mufax paper supplied in 100-foot rolls, enabling the recorder to operate unattended for days at
a time. The transmitted map, measuring 18” x 22", is received full size, and can be examined
while recording is still taking place. Picture quality is better than that obtainable by any
other direct recording system, even when using the double speed facility which is exclusive to
Mufax equipment. The record, which is black on white, is instantly visible and requires no
processing. No other system can offer these advantages—write now for full descriptive literature.

MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND

ELECTRONICS — December, 1953 Want more information? Use post card on last page. 3

WWW americanradiohistorv com



Elul!‘mnits_ﬂ_inpu.t.lnd_#x s

Latest Month

INEEX®
=
[
[
1

Yewrhdo  Proviaus Manth
o150 2489 250.0-

Sep. 52 Aug, 33 Sep.'53

b LLLELE L LTl L 1] LLLLLL iS4 0 1 b ] a1 S A e ke K]
TRAMA AN JFNAMI S ASONOIE NN SRS D AP R I RGO RDJF WA alnwn TR s - BN i oy S o A 1
a4g 1949 15 50 195 1252 953 ]
Year Previous Latest Year Previous Latest
Ago Month Month Ago Manth Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.)  Oct.'52 Sept. ‘53 Oct. 53
(Source: RETMA) Sept. 52 Aug. ‘53 Sept. ‘53 Sets in Use—total . . .. 18,711,800 25,233,000 25,690,000
Television sets ....... 755,665 603,760 770,085
Home sets .......... 324,786 299,939 529,427
Clock Radios ........ 183,49 169,301 182,417 BROADCAST STATIONS
Portable sets . ....... 126,666 145,460 147,355 (Source: FCC) Oct. '52 Sept. ‘53 Qct. '53
Auto sets .......... 230,706 376,937 357,326 TV Stations on Air. . . . 114 288 315
TV Stns CPs—not on air 77 246 230
TV Stns—Applications 840 415 424
AM Statigns on Air. . . - 2,368 2,488 2,497
RECEIVER SALES AM Stns CPs—not on air 138 113 106
(Source: RETMA) Sept. '52 Aug. '53 Sept. '53 AM Stns—Applications 255 183 187
Television sets, units. .. 875,290 430,101 753,953 FM Stations on Air. .. 624 571 566
Radio sets (except auto) 892,761 491,431 650,898 FM Stns CPs—not on air 17 21 20
FM Stns—Applications 8 5 5
RECEIVING TUBE SALES COMMUNICATION AUTHORIZATIONS
(Source: RETMA) Sept. ‘52 Aug. ‘53 Sept. ‘53 (Source: FCC) Sept. '52 Aug. ‘53 Sept. ‘53
Receiv. tubes, total units 34,196,286 38,600,494 38,929,539 Aeronautical ........ 34,462 41,541 42,427
Receiving tubes, new sets 23,826,408 25,837,055 25,277,061 Marine . ........... 37,437 42,578 42,931
Rec. tubes, replacement 7,435,333 10,460,032 10,923,386 Police, fire, etc. ..... 11,615 13,966 14,094
Receiving tubes, gov't. 2,032,539 560,565 720,081 Industrial .. ........ 14,761 18,364 18,868
Receiving tubes, export 902,006 1,742,842 2,009,011 Land Transportation .. 5,250 6,148 6,201
Picture tubes, to mfrs. 640,793 704,495 685,666 Amateur .. ......... 116,629 113,341 113,909
Citizens Radio ....... 1,767 3,937 3,987
Disaster . ........... 80 251 251
Experimental ........ 282 469 476
SEMICONDUCTOR SALES Common carrier . ..... 1,026 1,287 1,327
(Source: RETMA) Sept. ‘52 Aug. ‘53 Sept. ‘53
Germanium Diodes ~ ...... 836,334 870,555 EMPLOYMENT AND PAYROLLS
(Source: Bur. Labor Statistics)  Aug. ‘52 July ‘53 Aug. '53
- Quarterly Figures ——— Prod. workers, comm. equip. 280,300 390,400-r 404,900
v p 1 Av. wkly. earnings, comm. $66.54 $65.67 $68.23
ear revious atest Av. wkly. earnings, radio $63.11 $63.67 $65.69
!NDUSTRIAL Ago Quarter Quarter Av. weekly hours, comm. 41.2 41.4 r 41.0
TUBE SALES Av. weekly hours, radio 40.9 39.3 40.3
(Source: NEMA) 2nd ‘52 1st ‘53 2nd ‘53
Vacuum (non-receiving) ~ $12,110,000  $11,340,000 $10,400,000 STOCK PRICE AVERAGES
Gas or vapor ........ $3,150,000 $3,140,000  $3,300,000 . 0 0 0 ,
Phototubes . .. ... $480,000 $930.000 $700.000 (Sourc?. Standard and P_oor s) Oct. '52 Sept. '53 Oct. '53
Magnetrons and velocity Rad!o—TV & Electronics 310.9 265.5 272.1
modulation tubes . . $9,830,000  $10,070,000 $10,500,000 Radio Broadcasters. ... 288.1 263.1 2722
Gaps and T/R boxes ... $2,140,000 $2,050,000  $1,700,000 p—provisional; r—revised

TOTALS FOR THE FIRST NINE MONTHS

FIGURES UF THE YEAR 1952 Total 1952 1953 Percent Change

Television set production 6,096,279 3,670,590 5,524,370 + 50.5
Radio set production 10,934,872 7,528,412 10,149,163 + 34.8
Television set sales 6,144,990 3,444,674 4,300,360 +24.8
Radio set sales (except auto) 6,878,547 4,296,982 4,526,186 +05.3
Receiving tube sales 368,519,243 245,689,629 347,152,450 +41.2
Cathode-ray tube sales 6,120,292 3,120,332 5,928,802 +90.0

December, 1953 — ELECTRONICS
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INDUSTRY REPORT

Color Video Tape
Recording Achieved

TELEVISION tape recording in color
as well as in black-and-white has
been accomplished by RCA, accord-
ing to an announcement made in
November by Brig. Gen. Sarnoff.
On Dec. 1, 1953, RCA will demon-
strate at the Princeton, N, J. Lab-
oratories the present status of tape-
recording of television pictures
both in black-and-white and in
color. For recording the wide-fre-
quency range of the video signal
the iron-oxide plastic tape is a half
inch wide. It travels at a speed of
approximately 200 feet per second.

Power Transistor

Produces 20 Watts

IXXCEEDING previous power levels
by about 100 times, a new transistor
represents a significant advance.

The unit, shown in the photo-
graph, is a diffused-junction ger-
manium  transistor hermetically
sealed in glass and metal and fitted
with a screw mounting that permits
solid connection of the metal can
to a chassis or other support for
cooling by conduction.

At present only enough of the
20-watt units are being produced
by Minneapolis-Honeywell Regula-
tor Co. to meet its needs for air-
craft fuel gages, but some may be
made available for commercial use.

Conduction-cooled 20-watt transistor

ELECTRONICS — December, 1953
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SIGNATURE of branch depositor is recorded in bank’s main office by wired

autograph system.

Tv and intercom give access to main office records as . . .

Electronic Bank Cuts Space and Costs

CONNECTED to the accounting rec-
ords of the main office by coaxial-
line television, wired autograph and
an intercom system, a new branch
of the New York Savings Bank
is capable of handling twice as
many depositors in half the iloor
space usually required.

In addition, operating costs are
estimated to be about 25 percent
lower than for conventional bank-
ing methods. This saving is based
on deposits of $25 miilion, but the
rew office can handle up to $50
riillion in deposits with no increase
in equipment or staff.

> Equipment —The closed-circuit
tv system, installed by Teles:zreen
Corp., is similar to the set up in-
stalled in the main office carlier

WWW.americanradiohistorv.com

this year (ELECTRONICS, p 29, May
1953).

An intercom unit is used by the
teller to identify the account to
the main office two miles away. The
IBM account card is placed in front
of a tv camera in the accounting
department. The teller can then
verify the account balance and sig-
nature on a tv sereen mounted in
his table.

The new-accounts department has
a wired autograph system in addi-
tion to a tv and intercom unit. This
permits immediate recording of the
new depositor's signature at the
main office.

Use of the centralized account-
ing system relieves the tellers of
the after-banking-hours job of com-
puting interest and filing ledger

5



INDUSTRY REPORT —Centinved

&
cards. This permits the bank to
extend banking hours without in-
creasing working hours.

» British Use—Banks in England
also look to electronics to handle
routine accounting and communica-
tion jobs. A series of articles in
The Banker, discusses the problems
and possibilities of electronic bank-
ing. Use of magnetic memories,
teleprinters  and other electronic
gear in a centralized banking sys-
tem is felt to be highly practical,
but requires development of spe-
cialized units suited to the amount
and type of work handled in the
bank.

The articles mention a tv link
that has been used to connect a
bank’s main office in Whitehall with
a ledger office twenty miles away in
the suburbs.

Industrial Control
Applications Increase

Wartime gadgeteering grows
into multi-million-dollar
business serving many groups

ELECTRON TUBES are by no means
newcomers to industry. In 1930,
subscribers to ELECTRONICS read
about tubes that counted red-hot
ingots, controlled flying shears in
bar mills and gaged the thickness
of paper during its manufacture.
However, these early applications
were usually experimental; use of
electronics in industry was the
exception rather than the rule.

The exacting requirements of
World War II munitions’ produc-
tion to a large extent overcame the
industrialist’s hesitancy to entrust
his operations to a device as seem-
ingly fragile as the electron tube
was thought to be.

» Forecast—in wartime industrial
applications, tubes proved useful
and, when industry reconverted,
the demangd for control devices soon
exceeded the gadgeteer’s ability to
produce.

By 1947, many manufactur-
ers were active in the industrial-
control field. By 1951, a variety of

6

BROADCASTERS, engineers, set
manufacturers, with notable
exception of the public, seem
to be sitting on edge of their
chairs . . . all agree FCC will
release color soon . . . cer-
tainly by year’s end . .. maybe
before Christmas . . .

L ] ® L

First coagt-to-coast demon-
stration shows how well
the system can work . .. points
up economic fact . . . one color
studio can serve all stations
of a network until system
takes hold . . .

Engineers who say they
know predict rash of color
demonstrations across the
country around first of De-
cember . . . they say signals
from coaxial cable will be fed
into receivers now being

Color TV Timetable

rushed to completion . . .

® ® ®

Receiver manufacturers
anxious to put best color foot
forward but not kill off sales
of monochrome . . . one big
company running advertising
solicits names for advance
orders . . . pitches hard for
big-screen black-and-white . . .

L ] ® ®
Even amateur publications
take color tv very seriously
. one good reason . . . color
information is sent on fre-
quency spang in an amateur
band . . . NTSC tests show
good receivers probably will
not be affected . . .
Production men who will
talk agree that color sets
won’t roll in any quantity for
several months . . . middle of
April looks possible . . .

packaged control components was
commonly available.

Electronics now has a multi-
million-dollar share of the indus-
trial-control business. Sales of con-
trol equipment are boosted by new
plant construction but are not pre-
dicated exclusively on it since new
applications appear each time a
production line is set up. Nor does
widening use of electronic equip-
ment mean a decline in the use of
pneumatic, hydraulic or mechanical
systems; it reflects, rather, a broad
trend toward all types of automatic
devices for routine decision-making
in industry.

» Industries Served—Large user of
electronic control is the metal trade,
where tubes control both the work-
ing and processing of metal and
fabrication of parts, especially in
the aircraft and automotive in-
dustries. A new magnetic-tape play-
back control developed by GE for
machine-builder Giddings and
Lewis runs a milling‘machine mak-

WWW.americanradiohistorv.com

ing jet-aircraft skin structures.
Another popular use of electronic
control equipment is in the paper
industry. In food processing,
millions are saved annually by elec-
tronic machines that weigh and
count automatically. Previously
packers chose to err on the over-
weight side to avoid lawsuits. Elec-
trical manufacturers use electronic
devices to control such things as
wire and cable making and manu-
facture of induction motors.

» What They Do—Specific jobs
done by control units include:
timing, sorting, gaging, detecting
limits for size or registry control,
positioning and speed control.

A control system includes a sen-
sing element, discriminator, ampli-
fier and actuator. The sensing ele-
ment responds to changes in temp-
erature, pressure, speed, radiation,
field strength, voltage or current.
The discriminator then determines
what kind or control must be ap-

(Continued on page 8)
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Specify Quality-tested SYLVANIA COMPUTER
CRYSTALS and TRANSISTORS

SHOWING THE NEW
SYLVANIA POINT-CONTACT
TRANSISTOR (ACTUAL SIZE)

SyLvania now offers nine crystals and transistors
for your computer applications.

Four are hermetically-sealed, point-contact and junction
transistors. These include: the triodes 2N32, 2N34, and the
new 2N35, and the recently announced 3N21 tetrode.

In addition there are five sealed-in-glass crystals designed
specifically for computer application: the 1N111, IN112, 1N113,
1N114, and the 1N115. These diodes are dynamically tested at 55°C,
.. . one of the many tests to assure long and stable operating life.

Since Sylvania introduced the first germanium diode in 1945,
a major portion of our effort has been in the computer field,
both in the design and development of computer components
and the manufacture of complete computing systems. One more
reason why it pays to specify Sylvania. For full details write to:
Sylvania Electric Products Inc., Dept. 3E-1012,
1740 Broadway, New York 19, N. Y.

LIGHTING « RADIO
ELECTRONICS « TELEVISION
In Canoda: Sylvania Electric {Canada) Ltd.

University Tower Bldg., St. Catherine Street
Montreal, P. Q.

ELECTRONICS — December, 1953 Want more information? Use post card on last page. 7
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OUSTRY REPORT—Continueo

plied to achieve the desired result.
The amplified control signal drives
the actuator, which may be a relay,
motor, synchro or amplidyne.

U.S. Sets Limits On
Transistor Orders

Defense orders are regulated
so manufacturers can accept
more commercial business

LIMITATIONS have been established
by the new Business and Defense
Services Administration on the
amount of defense orders for tran-
sistors and crystal diodes that elec-
tronic manufacturers must accept.
The move, in the form of an
amendment to BDSA order M-17
(formerly NPA order M-17), was
made because of inability of several
manufacturers to supply certain
types of these components to com-
mercial users for experimental and
development use. Government offic-
ials believe the development of new
circuitry for transistors can be ac-
complished best by making them
available to commercial users.

» Percentages—The  amendment
provides that where a type of tran-
sistor or crystal diode is produced
by only one company, that company
need not accept defense orders in
excess of 50 percent of its output
of that type unless specifically di-
rected by BDSA. Required accept-
ance of defense rated orders for
types of transistors or crystal di-
odes produced by more than one
company is 25 percent.

Electron tube percentage limita-
tions remain the same under the
new revision of order M-17. TFor
electron tubes produced by only one
company the limitation is 50 per-
cent. For those produced by more
than one manufacturer, the limit is
25 percent.

» Delivery—The new order retains
the provision that, unless specific-
ally directed to do so by BDSA, no
manufacturer will be required to
deliver more than the set percent-

age of his production schedule for
any one month at any one producing
unit, or the set precentages of his
average monthly base period ship-
ments, whichever is greater.

If a defense rated order for the
transistors and crystal diodes cov-
ered by order M-17 cannot be
placed, a request for assistance may
be filed with the Electronics Divi-

sion of BDSA, specifying the manu-,

facturer who declined the order.
The applicant will then be assisted
by BDSA in locating sources of

supply for the components.

» Rejects—The transistors and
erystal diodes covered by this re-
vision are in the production de-
velopment stage. Production of
most types is on a pilot plant basis,
and some are still produced in lab-
oratories. The shrinkage in many
types, according to BDSA, runs
regularly as high as 98 percent,
which makes it difficult for a manu-
facturer to accept orders for future
delivery of the items.

Electronic Firms Keep Expanding

Outlays for new plant and
equipment increased and are
seen going higher

COMMUNICATIONS equipment manu-
facturers have spent record
amounts for capital expenditures
during the past few years and they
expect to spend even more in the
future.

Total expenditures for new plant
and equipment have increased by
larger amounts every year since
1949. In 1952, spending reached
a total of $131.1 million, a $25.1
million increase over 1951’s total,
for the largest expenditure in the
period.

» Breakdown—As indicated in the
chart, the largest part of total capi-
tal outlays has been for new ma-
chinery and equipment. Since 1949
cost for equipment has accounted
for an average of 68 percent of total
expansion investment. The re-
mainder has been for new struc-
tures and additions to plants.
Despite the large investment in
machinery, as represented by com-
munications equipment manufac-
turers, an industry-wide survey by
the American Society of Tool Engi-
neers indicates that 28 percent of
all present production equipment
and manufacturing processes are
already obsolete or inadequate.

» Future—According to the U. S.
Department of Commerce, new
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plant and equipment expenditures
in electrical manufacturing for
1953, including communications
equipment manufacturing, will total
approximately $463 million, an in-
crease of $87 million over last years
total of $376 million.

» Survey—For 1954, a 10-percent
increase in spending is planned by
electrical machinery manufactur-
ers, according to a preliminary
survey of manufacturing com-
panies made by the McGraw-Hill
Department of Economics. This
will bring next year’s spending

to a record total of $512 million.
For all manufacturing industries,
an 8-percent decrease in new plant
and equipment investment is ex-
pected for 1954. This decline, ac-
(Continued on page 10)
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high-current, heavy-duty capacitors for r-f noise suppression

50 ampere

Vitamin Q° Impregnated

THRU-PASS
CAPACITORS

Now you can get a really effective r-f noise suppression
capacitor for use in high-current, heavy-duty applications.

Originally developed for 115/250 volt a-c lines in
mobile military powier units, these new Sprague Type
112P Thru-Pass cap?citors have now been released for
gencral use. |

The entire shell of these capacitors is threaded except
for two straddle milfed flats. When mounted in a flatted
circular hole in a chassis or bulkhead wall, they will not
rotate and loosen jnder vibration. There is always a
noise-leakproof clos¢d path encircling the feed-thru con-
ductor so that the th¢oretical effectiveness of these capaci-
tors is realized in act-jtal practice.

The typical insertion loss curves for sub-miniature
Thru-Pass units shown in Bulletin 215 are also represen-
tative of these large?’ capacitors. Other characteristics are
fully described in Engineering
Bulletin No. 216. Write to
Sprague Electric Company,
35 Marshall Street, North
Adams, Massachusetts.

Sprague, on request, will
provide you with complete ap-
plication engineering service for

| optimum resuits in the use of ra-
dio noise suppression capacitors.

WORLD'S LARGEST CAPACITOR MANUFACTURER

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

ELECTRONICS — December, 1953 Want more information? Use post card on last page. 9
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INDUSTRY REPORT—Continued

cording to the survey, is mostly re-
lated to the completion of defense
expansion programs and there is
no evidence of widespread cutbacks
in anticipation of a business reces-
sion in 1954.

Mobile Radio Service
Bursts Seams

Special industrial, land
transportation and automobile
emergency changes proposed

INCREASING GROWTH in the mobile
radio services has put pressure
upon FCC to provide allocations
for broadened categories of li-
censees. The Commission now
proposes to change its rules, but
requests comments before Feb. 5,
1954 on industrial and transporta-
tion licenses and before Dec. 14,
1953 on automobile emergency as-
signments.

» Petroleum Specialists—Hitherto
excluded or limited groups to be
given radio service are such petro-
leum industry specialists as aci-
dizers, loggers and perforators.

Agricultural specialists who
spray or harvest crops will be
assigned channels. Those who
service and repair heavy construc-
tion machinery and deliverers and
pourers of ready-mixed concrete
will become eligible.

Professional and consulting en-
gineers will be given on-the-job
communications.

» Motor Carriers—A new service
is proposed to cover use of radio
in the operation of buses, street
cars and trucks. Private truckers,
such as those engaged in delivery
of fuel oil and butane gas, will
be moved into a so-called Special
Industrial Radio Service.
Another change will make the
frequencies 35.70 and 35.98 mc
available to garages exclusively,
while 452.55 and 457.55 mc will be
given for sole use by auto clubs.
Any service now in operation
that may be adversely affected by
the proposed changes will be given
an amortization period of five
years from date of final action.

10

RADAR tracks plane to tell landing signal officer its speed is okay, as . . .

Speed Meter Checks Jet Landings

Navy’s radar speed indicator
enhances operating safety of
carrier-based jet aircraft

LANDING  jet-powered aircraft
aboard U. S. Navy aircraft car-
riers is a risky business. Too fast
a landing speed will cause the
plane to overshoot the arresting
cables or the entire deck while too
slow a speed will cause the plane
to stall in midair, plummeting out
of control into the sea. Wind-
speed and speed of the carrier help
determine proper landing speed.

» Equipment—The new  ro~dar
speed measuring device watches

the approach of the plane by
microwave radar. Circuits deter-
mine the plane’s true speed co-
ordinating  approach velocity,
carrier speed and windspeed.
The information is displayed on
a low-mounted meter at the land-
ing signal officer’s post. The LSO
then wig-wags ordefs to the pilot
either guiding him in for a land-
ing or waving him off for another
approach.

The equipment, manufactured
by Raytheon, has already been in-
stalled on several aircraft car-
riers and is expected to have an
important effect on all-weather
carrier flying.

National Business Show
Features Electronics

Manufacturers displayed
larger lines of electronic gear
and introduced new equipment

BUSINESS EXECUTIVES looking for
new ways and means of reducing
clerical costs found a variety of
electronic equipment at the recent
National Business Show in New
York City. Electronic manufactur-
ers displayed computers, electronic
printing devices, dictation equip-

www.americanradiohistorv.com

ment and intercom systems.

» Computers—On public display at
the show for the first time was
IBM’s electronic calculator, type
607, a triple-unit computer capable
of performing and checking as
many as 14,000 computing opera-
tions a minute. It can handle in
one operation calculations that pre-
viously required several machine
operations.

» Facsimile—Four companies dis-
played new fax equipment with
names such as Stenafax, Telefax,

{Continued on page 14)
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STEATITE
ZIRCONITE
CORDIERITE
TITANAT

.

What do these names mean to you?

These Centralah Engineered Ceramics solve electronic and industrial production
problems . . . hold promise of wonders to come!

FOR MORE INFORMATION ON HOW THESE CENTRALAB ENGINEERED CERAMICS

CAN OFFER YOU BIG SAVINGS, SEE NEXT TWO PAGES
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Ii your product requires
you can make it better with

HIGH .
INSULATING
FACTOR

HEAT

RESISTANCE SPECIFIC

HARDNESS SPECIFIC

CCEFFICIENT
OF
_EXPANSION

EXACT
HIGH ELECTRICAL POROUS
DIELECTRIC AND OR ..
STRENGTH PHYSICAL NON-POROUS
y PROPERTIES

MOISTURE
AND
ACID- S8

RESISTANCE

PHYSICAL
STABILITY

HERE'S a Centralab Ceramic material to match your in- JAN-I-8 and JAN-I-10 specifications, without exception.

dividual requircments — electrically . . . physically .. . Centralab is the leader in ceramic development — making
structurally. These materials are unique. We can extrude, fine ceramics since 1928. Metalized ceramic material for
mold or press them. What's more, Centralab Ceramics can be close tolerance application was a CRL first. We have a com-
worked the same as metal—dbrilled, turned, ground or tapped. plete staff of engineers, physicists and chemists ready to help
In addition, they can be metalized. Every Centralab Ceramic you devclop better product design through the use of En-
has some of the properties shown above, and they meet all gineered Ceramics. Write for full technical details.




any of these properties,
CRL Engineered Ceramics!

Here are examples of special Centralub Ceramics produced for structural,
electrical and electronic use

Note the Standoffs illustrated, upper center. Specialty items include forms far coils Many different ferrous and non-ferrous metals
Made to government specifications, they are and various electronic components, such can be applied to ceramic bodies, comhining the
available commercially at a price lower than as variometer rotor and stator bars, heater desirable properties of the metal plus the di-
most standard units. Note the many types of coils, etc. Commercial units are available electric strength and other unique properties of
specialty items. in Grade L-5 and L-6 Steatite if required. ceramics.

FULL Centralab design and production facilities are available to meet your exact need

pJ)).
L |
© -
Centralab engineers constantly improve CRL Production operations — including mix- There’s a quality inspection for Centralab Ce-
Ceramics searching for new materials . _ . devel- ing, molding, drilling, tapping and ramics after each major operation. Modern
oping more economical production methods. stamping are mechanized. This assures methods are used to insure maintenance of un-
Consult Centralab on your problems. uniform quality, fast operation, low costs. usually high “Average Quality Level.”

I--‘------------‘---------------------------
]
CENTRALAB, A Division of Globe-Union Inc.
¢ 914-L East Keefe Avenue, Milwaukee 1, Wisconsin N
@- ® Please send me full technical information W

on Centralab Engineered Ceramics.

A Division of Globe-Union Inc. ¢ Milwaukee 1, Wis. Name. )
In Canada, 804 Mt. Pleasant Rd., Toronto 12, Ont. ¥ s
Address

Company. Title.oooomee .. -
www.americanradiohistorv.com §



INDUSTRY REPORT —Continuea

Faxcoa and Electronic Printer.
With the exception of Telefax, the
systems were designed for use in
internal office copying operations.

» Dictation and Intercoms—A
large amount of electronic equip-
ment at the show was displayed
by manufacturers of dictation and
intercommunication systems. Com-
pactness seemed to keynote new
dictation equipment shown.

Intercommunication system man-
ufacturers stressed time and cost
savings. One company estimates
that inside calls average three out
of four calls on business switch-
boards and concludes that intercom
systems can pay for themselves in
two to three years. Home intercom
systems were also shown and manu-
facturers predicted that the home
market would someday be as big as
the business market.

Industry Awake to TV
Interference Problems

CoMMISSIONER George E. Sterling
of FCC speaking before RETMA,
RTMA of Canada and IRE groups
highlighted the problems arising
from increased use of the radio
frequency spectrum—particularly
radiation hazards in color and uhf
receivers. He reminded manufac-
turers of FCC’s new power to crack
down and cited an instance in
which the manufacturer of indus-
trial heating devices radiating
energy was issued a cease-and-
desist order.

» Receiver Interference—During
fiscal 1953, FCC received 22,264
interference complaints. More
than 12,600 resulted from spurious
responses of broadcast receivers,
over 6,100 being from tv receivers.
Field measurements in Portland,
Ore., show a high incidence of
interference from improperly de-
signed uhf receivers or converters.
The 41.25-mc intermediate fre-
quency single-conversion standard
upon which FCC based its alloca-
tions has not been adhered to,
Commissioner Sterling pointed out.
However, he announced that 25
of 28 major companies will be

14

using the new standard i-f by late
1953. Oscillator radiation has also
been severely reduced.

» Amateur TVI—Amateurs are be-
ing continually alerted through the
American Radio Relay League to
television interference (tvi) prob-
lems. This is particularly impor-
tant because the color subcarrier
in proposed NTSC standards will

be 3.579545 ke—at the low end of
one of the amateur bands. For
proper color reception, the trans-
mitter must not vary from this
more than 0.1 cycle per second.

Despite the Commissioner’s
warnings, his speech made it ap-
parent that all concerned are
aware of interference problems
and are taking steps to eliminate
the sources.

TRIPLE-INDICATION depth-sounder is used in . . .

Fish Finder Costing One Whale

ULTRASONIC device recently demon-
strated by engineers of Minnea-
polis-Honeywell enables the skip-
per of a fishing craft to examine
the ocean or harbor bottom, navi-
gate in bad weather with the help
of a radar-like underwater beam
or find schools of fish that may be
more than a quarter of a mile
away.

Although depth-sounders and
sonar underwater locating devices
are not new, the so-called Sea
Scanar is a modern adaptation in
one package. Technically it com-
prises a hull unit that can be
raised or lowered below the under-

WWW.americanradiohistorv.com

side of the craft, a transceiver and
the audio-visual indicator shown
in the photograph.

Indications are: an audible ping,
an oscilloscope picture of inter-
vening layers (small circle at
right) and a ppi-type presentation
to indicate the closest solid ob-
stacle.

» Special Features — The ultra-
sonic transducer that sends out
high-frequency sound impulses
and then catches their echoes from
obstructions can be pointed down-
wards as a depth-sounder. Or,

with the protective covering low-
(Continued on page 16)
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SHOCK — VIBRATION - NOISE

OLATION NOTE

These NEW Product Bulletins give YOU
COMPLETE ENGINEERING DATA

on ALL-METL BARRYMOUNTS

PTELANT 5T, wATIDIOWN 1, MAVISCRALTTY

Here s what’s in them for YOU:

1. Transmissibility curves showing 5. Shock-characteristic data, includ-
performance under test conditions ing curves showing vibration iso-
of JAN-C-172A. lation after 15g shock test.

6. Application data, including curves
that show you how to choose iso-
lators for unsymmetrical loads.

2. Curves showing reduction of trans-
mitted acceleration and displace-
ment.

7. Dimensioned drawings of unit
isolators, channel pairs, and

3. Curves showing how changes in .
mounting bhases.

loading affect transmissibility at
resonance and natural frequency 8. Detailed data on the construction,
for vertical motion. operating principle, and weights
of mounts and bases.

4. Curves showing effect of high and 5. A complete list of load ratings
low temperature on isolator per- and catalog numbers for unit iso-
formance. lators, channel pairs, and bases.

These are the first really comprehensive bulletins on knitted-wire vibration isolators.
To get your FREE copies, ask for Barry Product Bulletins 534 and 536, And, if
you have a special problem, count on getting the right answer from our Field

Engineering Service.
e
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INDUSTRY REPORT—Continued

ered below the hull, a servomech-
anism turns the unit, pointed at
right angles, now, from side to
side as desired.

The return of echoes displayed
upon the cathode-ray screen shows
whether the obstacle is within
1,600, 800 or 400 feet and exactly

Transistor Activity

More manufacturers enter the
field as demand in overseas
markets heightens

REPORTS that an electronic manu-
facturer abroad plans to export
transistors to the U. S. in the
near future has caused electronic
manufacturers to take another look
at the status of transistor develop-
ments overseas.

» Companies—As far as can be de-
termined, there are 13 manufactur-
ers in foreign countries that are
actively engaged in the development
and manufacture of transistors.
These companies, licensees of Bell

basic transistor patents, are as
follows:
Company Couniry
Ateliers de Constructions

Electriques de Charleroi....... Belgium

Automatic Telephone & Electric. .England

British Thompson Houston....... England
English Eleetric ............... England
ETiCSSON ... vvivierninooassnn . Sweden
Felten & QGuilleaume........... Germany
Ferranti Electric ............... England

Five IT&T subsidiaries. .England, France
&ermany

Northern Eleetric ............... Canada

Philips .......... o 0 e caea e enen-a England
PYe . .viiiiiia i England
Seimens & Halske............. Germany
Telefunken ........cceeceuvunnnns Germany

Four more major foreign com-
panies are reported as planning to
enter transistor manufacturing as
soon as license agreements can be
completed.

At least 25 companies abroad
are active in work on transistor
applications in radio and tv equip-
ment.

But, as far as can be determined,
only one company abroad, Sei-
mens & Halske of Germany, has
offered transistors on a regular

commercial basis. The other
firms are vreported to be in
16

how far away.

The rated minimum range is
5 feet. Any range can be scanned
180, 90 or 45 degrees.

Cost of the equipment (but not
installed) is $4,900—about the
price of one whale or one seine
of salmon.

Abroad Expands

the laboratory or pilot plant stage
of production.

» Demand—U. S. transistor manu-
facturers say they have had a sub-
stantial number of orders from
foreign companies for transistors,
Individual orders for as many as
50,000 units have been received
here. Hearing aid companies in
England and Europe are especially
interested in them and plan use in
their products as soon as sufficient
quantities are available.

Selective Calling
Cuts Flying Fatigue

ONE annoying aspect of piloting an
aircraft today is the necessity for
continuous monitoring of certain
frequencies to intercept messages
directed to individual planes. A
system of selective calling has
been developed by the Pacific-
Alaska Division of Pan American
World Airways in which the pilot
answers his radio as he would
answer his home telephone.

Coded signals are transmitted
which activate decoders in each
airplane and appropriate signal-
ling devices. A calling signal con-
sists of two consecutive tone pulses
of two tones each lasting about
0.75 second. Up to 1,200 different
combinations are available through
the system, which is similar to
systems now in use by many police
and taxicab communications sys-
tems. The Airlines Electronic
Engineering Committee has ap-
proved specifications for the se-
lective system.

WWW.americanradiohistorv.com
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UHF TV Production
Moves Ahead Faster

Increasing number of uhf mar-
kets along with low prices and
more promotion bolster sales

TELEVISION receivers with uhf fa-
cilities are accounting for a larger
share of total tv production. As
shown in the chart, there was a
total of 919,902 uhf sets produced
this year through September, over
16 percent of total tv output.
Monthly production for 1953
through June averaged about 110,-
000 a month. Production for Sep-
tember reached a total of 193,212,
representing over 21 percent of total
uhf production for the period.

» Market—According to FCC allo-
cations, there will be uhf in nearly
every major city in the U. S. Most
of the cities with a 100,000 popu-
lation and many of the areas with
500,000 population will have uhf
stations only. Massachusetts will
have all uhf stations except in Bos-
ton. New Jersey also will have all
uhf stations except for one city.
In Pennsylvania, Neéw York and
Vermont, 90 percent of the tv sta-
tions will operate in the uhf band.

» Prices—There are indications
that uhf receiver prices are coming
down. Raytheon recently announced
a new pricing policy that re-

(Continued on page 18)
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874-QU3 Adaptor . . . now enables direct
connection of any G-R Coaxial Equipment
to the antenna system for measurements
at the operating frequency. It is a tapered
unit fitted with a G-R Type 874 Connector
at the small end; the other end is equipped
with standard flanges for connection to
50-ohm u-h-f transmission lines. Electri-
cal characteristics are excellent.

Price $87

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Massachusetts, U, S. A,
920 S. Michigan Ave, CHICAGC 3 N, Se:

0 West St. NEW YDRK 6

G-R now makes available a completely integrated system for measuring the elec-
trical uniformity of t-v transmitting antennas. With this system, VSWR and
impedance of v-h-f and u-h-f antennas can be determined with ease and to the
high degree of accuracy required for the most exacting applications. Antenna manu-
facturers can cut testing time. Every chief engineer can now periodically check
for reflections in his antenna system to insure proper operation.

This equipment is compact, lightweight, and has superior electrical character-
istics — it is easily operated and completely reliable in operation.

The heart of the system is the versatile
G-R Type 1602-B Admittance Meter...a
direct-reading null device, which can be used
to match a load to a line, to compare directly
the impedance of one component or line to
that of another, and to measure impedance
or VSWR. Its scales are direct reading; they
are independent of both frequency and cali-
bration of the detector.

Two G-R Unit Oscillators, with wide-
range “‘butterfly”’ tuning units and double-
shielded construction, provide more than
adequate power for sensitive measurements.
The new Type 1216-A 30 Mc I-F Amplifier
(with built-in attenuator) is used as the
detector. This unit, designed specifically for
uhf work, has a gain of 90 db and a 34 Mc
bandwidth. The amplifier power supply also
furnishes power for the local oscillator.

A new and important development which
completes the link between measuring sys-
tem and t-v transmission line is the recently
announced G-R antenna adaptor. This pre-
cision-tooled unit is available in two types
. ..the Type 874-QV2A which couples from
the Type 874 connector to the standard
154 inch, 51.5 ohm v-h-f transmission line . . .
and the Type 874-QU3, which couples to the
314 inch, 50.0 ohim u-h-f line. These elements
are silver-plated for minimum loss and have
excellent electrical characteristics . . . VSWR
of the Type 874-QV2A is less than 1.02 over
the complete v-h-f range when used with the
Admittance Meter ... VSWR of the Type
874-QU3 is better than 1.03 to 900 Mec.

Write in for more complete information.

Admittance Meters ¥t Coazial Elements ¥t Decade Capacilors

Sr. LOS ANGELES 38

¥t Decade Inductors ¥ Decade Reststors tc  Distortion
Meters ¥ Frequency Meters ¥ Frequency Standards t
Impedance Bridges % Modulation Meters ¥ Oscillalors
Variacs ¥r Light Meters ¥ Megohmmeters s¢ Motor Conirals

Noise Melers ¥ Null Detectors ¥t Precivion Capacitors
Pulse Generators %t Signal Generators ¥ Vibration Meters ¥ Stroboscopes¥x Wave Filters
U-H-F Measuring Equipment ¥x V-T Voltmeters ¥x Wave Analyzers % Polariscopes
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duces the cost differential between
straight vhf sets and all-channel
recelvers.  According to the com-
pany, i1g all-channel receivers were
repriced to stimulate activity in
lavge metropolitan areas where uhf
sales have been lagging due to wide
price differentials. Converter prices
seem to be holding steady but a
few new models have been an-
nounced recently at reduced prices.

» Future—The policies of tv set
companies in the face of growing
uhf acceptance are seen in the re-
sults of a survey of receiver manu-
facturers made for ABC-TV by the
American Research Bureau. For
five manufacturers reported on, uhf
production as a percentage of total
tv output ranged from 3 percent to
40 percent. All five expect to raise
uhf production in 1954 to per-
centages ranging from 60 percent
to nearly 100 percent of total tv
output.

Broadcasters are also planning
ahead and a number of stations
recently formed the Ultrahigh Fre-
quency, Association.

Junction Transistors
Get Frequency Boost

Tetrodes and other special
configurations extend useful
range to radio and tv i-f region

THOUGH differing as to approach,
several major producers of tran-
sistors appear to be on the verge
of announcing availability of high-
frequency transistors for use in
circuits hitherto considered practi-
cal only with tubes or one-in-a-
million experimental transistors.

Recently released spec sheets
from Germanium Products Corp.
list transistors with alpha cutoff
ratings of 7 mc as typical, with
useful gains at 25 me readily attain-
able. In terms of transient response,
this means that outputs will reach
70 percent of final value within a
few tenths of a u sec after ap-
plication of a steep-front input
pulse.

A response time of 0.05 u. sec has
been observed.

These are conventional grown-
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junction germanium transistors.

Some further frequency in-
creases may be expected through
use of special techniques such
as extra base-bias leads and fat
bases with carved depressions
for bringing alloyed emitter and
collector surfaces close together.
Such techniques can raise alpha-
cutoff frequencies by as much as

ten times, which points out the
possibility of 100-me junction tran-
sistor amplifiers.

Rumors of commercial radio and
tv applications are plentiful. Some
of the more reliable of these in-
dicate use by several companies in
portable radios plus a few applica-
tions in video and i-f circuits in
next year’s tv models.

TV Set Makers Bypass Wood

Wood housings are giving way
to plastics and metal as costs
are trimmed

BIG-SCREEN tv sets require larger,
more costly tv cabinets. Manufac-
turers, in attempting to keep big-
screen tv set prices competitive,
have turned to materials other than
wood to cut costs on price leader
sets. Statistics recently released
by the Department of Commerce
show the extent of the change.
Value of shipments of radio, phono-
graph and tv wood cabinets totaled
$133.2 million in 1952, a decrease
of more than $10 million from the
total of $143.9 million in 1951. In
1950, the value of these shipments
was $231.7 million.

» Plastic—Much of the drop in the
use of wood in tv cabinets has been
taken up by plastic materials. The
value of shipments of plastic radio,
phonograph and tv cabinets last
year was $12.7 million and in 1951
totaled $13.5 million. Practically
all table model radio cabinets are
plastic and nearly all of the tv
table models of six major set manu-
facturers use the material. This
year one company introduced an
all-plastic console cabinet for one of
its 24-inch sets.

In addition to all-plastic cabinets,
a number of manufacturers are us-
ing leatherette and plastic coatings.
This also may account for some of
the decline in the value of wood
shipments since less costly wood
can be used under the coverings.

» Metal—Television cabinets made
of metal also acount for some of
the drop in wood cabinet shipments
and may also be responsible for the
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RADIO TV WOOD CABINET SHIPMENTS

SOURCE: CENSUS BUR

100+

DOLLAR VALUE SHIPPED (MILLIONS)

1950 1951

1952
{EST)

1947

slight decline in plastic cabinet
shipments of last year. At least
five major manufacturers use metal
in nearly all of their tv table model
housings. Two companies make
all-metal console tv cabinets.

RETMA Group Probes
High-Fidelity Standards

LAasT SUMMER’S flurry of excitement
touched off by rapid expansion of
the high-fidelity audio market
brought about a feeling that per-
haps the Radio-Electronic-Televi-
sion Manufacturers’ Association
should look into the matter of
establishing standards in the field.
In September, the marketing
group began to study the feasibility
of setting minimum engineering
standards for high-fidelity equip-
ment. Actual work devolved upon
SE-8, an engineering committee of
the sound-equipment panel whose
previous work in the field had been
in standardizing audio components

for ease of interconnection.
Nearly 50 manufacturers of audio
(Continued on page 20)
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for Lowest Microphonic Noise . . .

vse RAYTHEON'S CK6247

Reliable Subminiature Triode

NOT MORE THAN 1 MILLIVOLT across plate resistor of 10,000 ohms
with applied vibrational acceleration of 15 G at 40 cycles per second

This extraordinarily low microphonic
rating is 10 times better than the next low-
est (Raytheon’s Type CK5703WA) — 20
times better than any other tube. It is the re-
sult of Raytheon exclusive, advanced de-
sign, not a matter of tube selection. It is
produced under the same controls as the
other Raytheon Reliable Subminiature
Tubes, including complete mechanical tests,

and 250°C high temperature life test.

Already designed into a number of mili-
tary applications, its users will tell you it’s
in a class by itself for keeping out noise due
to vibration and shock. You can use it freely
in noisy, high temperature places where no
previous type has ever been satisfactory even
with shock mounts.

Amplification Factor............... 60
Mutual Conductance......2650 umhos
Heater..... Y o o o 6.3 volts, 200 ma.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

Want more information? Use post card on last page.
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equipment including eight radio-tv
setmakers participated in the com-
mittee’s work. When the committee
met in New York during the Audio
Fair, members found themselves in
substantial agreement on perform-
ance standards for f-m tuners,
audio amplifiers and tape recorders.
Performance measurements for
phonograph pickups and loudspeak-
ers, however, provided knotty prob-
lems.

»Standards—The engineering
committeemen met with their op-
posite numbers from RETMA’s
marketing section November 11 in
Chicago’s Palmer House intending

Electronic Foreign

Imports continued to rise
steadily but exports dipped
sharply last year

FINAL figures compiled by the
United Nations for 1952 U. S. im-
ports and exports of electronic
equipment show that “wireless” or
electronic imports of all kinds in-
creased to $6.4 million in 1952,
exceeding the 1951 total by $1.1
million. However, as is shown in
the chart, the import increase last
year was the smallest of the past
four years.

» Exports—For the first time since
1949, electronic exports declined
in 1952, according to UN valua-
tion figures which are based on
fob prices, both for exports and
imports.

Total TU.S. exports last year
of all electronic equipment, rang-
ing from complete tv sets to
resistors and capacitors, reached
a value of $76.2 million for a $17.4
million drop from 1951’s record
total of $93.6 million.

» Companies-——Despite the drop in
export trade that the U. S. elec-
tronic industry as a whole ex-
perienced last year, it is still big
business for many companies.

For example, one large com-
pany, Westinghouse, at the be-
ginning of 1953 had 377 distribu-
tors and sales representatives
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to decide the feasibility of issuing
performance standards, which would
necessarily be minimum standards,
and to finalize a report to the board
of directors.

Some observers have sensed a
changed climate of opinion from the
near-hysteria that gripped hi-fi
manufacturers about the time of
last July’s music show. A feeling
currently gathering acceptance is
that the best standards for high-
fidelity lie in the ears of the listener
and that the customer’s final selec-
tion of a system will be governed
largely by his listening preference
and pocketbook irrespective of ad-
vertising claims.

Trade Changed
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marketing its products in 145

foreign countries.

Sylvania reports that its total
export sales for 1952 were the third
largest in the history of the com-
pany.

IT&T, with 32 manufacturing
companies in 19 countries and
separate research laboratories in
three countries, derived 55.3 per-
cent of its total manufacturing
sales of over $350 million from
foreign markets.

» Trade Action—Electronic manu-
facturers are keeping an eye on
the U. S. to see which way it will
go with respect to foreign trade.
The administration has indicated
that it favors more trade with
foreign countries which may mean
a lower tariff policy. Importers

WWW.americanradiohistorv.com

are continuing to work for freer-
trade also, and have formed a new
committee for a national trade
policy which has started a research
project to illustrate the extent to
which industry and labor in the
U. S. are dependent on a high
level of exports.

Financial Roundup

PROFIT statements recently issued
by companies in the electronics
field indicate that the first nine
months of this year were the best
on record for the industry. Fol-
lowing are the net profits made
during the period by 18 firms in
the field:

Net Profit

Company 1953 1952
Admiral .......... $6,564,848 $3,741,107
AMF .. 2,594, 1000
AT&T . 171,976, 436
Avco .. 6,647 07
Clevite . 2,432, 693
CBS .. 3, 618,489
DuMont 5,000 '359.000
GE oo s s 94,750,000
Magnavox (3m) .. 923,353 637,827
Minnesota Mining . 13,708,826 11,442,337
Motorola ......... , 176,837 4,079,262
RCA ............. 25,152,018 17,847,110
Stewart-Warner .. 3,187,186 2,828,306
Stromberg-Carlson. 1,328,391 779,614
Sylvania ......... 62,941 5,031,701
Webster-Chicago .. 539,933 loss 350,793
Westinghouse .. ... 53,219,000 48,741,000
Zenith ........... 4,098,074 2,576,212

» Offerings-——Cook Electric offered
10,041 shares of common stock to
its shareholders ($12.50 par) at
$28 per share. Net proceeds will
be used for working capital.

Lee Broadcasting Corp. offered
6,250 shares of 6-percent cumula-
tive convertible preferred stock at
par, $20 per share. Net proceeds
will be used to buy 45 per cent of
the common stock of Petershurg
Television Corp. and to complete
payment on its new studios. '

ORRadio Industries, makers of
magnetic tape, offered 149,500
shares of common stock (par 25
cents) at $2 per share. Proceeds
are to be used to expand its mag-
netic iron oxide grinding and
mixing department, to pay for ad-
vertising and promotion and for
working capital.

Triad Transformer offered 10,060
shares of common (par $5) at $10
per share. Proceeds will be used
for bank loans, increased inven-
tories and for working capital.

Superior Cable offered 600,000

(Continued on page 22)
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shares of common stock at $1 per
share. Net proceeds will be used
for working capital.

» Registrations—AT&T registered
with SEC covering $625 million of
convertible debentures to be offered
to stockholders at $100 for each
$100 debenture. Proceeds will be
used to aid subsidiary plant expan-
sions and for general corporate
purposes.

General Precision Equipment reg-
istered with SEC covering 108,167
shares of $50 cumulative convertible
preferred stock. Proceeds will be
used to repay $3.9 million in bank
loans and to increase general cor-
porate funds.

Picture Tube Inventories
Settle Back

CATHODE-RAY TUBE INVENTORIES INCREASE
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CATHODE-RAY TUBE manufacturers
put away an increasing number of
tubes in their warehouses every
month but August. In that month
the stockpile dropped, for the first
time in 1953, from 1.4 million in
July to 1.3 million units valued at
about $32 million.

Tube manufacturers have not
been alarmed by the trend, even
though the August drop made some
breathe more easily. Larger in-
ventories were to be expected be-
cause of increased production and
sales. Sales this year are over
double 1952 volume so that even
doubled inventories are within ac-
cepted ratios.

»Space—Larger stocks have
brought problems, one main one

22

being storage space. With over 70
percent of production in 19 to 21-
inch tubes, which need about 12
cubic feet of space, the in< stry has
had to provide, for preseut inven-
tory alone, over 12 million cubic
feet of storage space.

As a result, nearly every major tv
tube and set manufacturer has
built additional tube warehouse
space this year. GE’s tube depart-
ment alone has expanded its ware-
house facilities by 171,000 sq ft
so far this year.

Industry Discounts Fat Profits

Wary optimism keynotes out-
look for future business;
Let-up signs appear

FATTEST profits yet for any nine-
month period were chalked up by
many electronic manufacturers as
the third quarter of 1953 ended.
According to the National City
Bank of New York, the net income
of 21 firms in the field totaled $232.8
million for the period, a 24-percent
increase over the $188.1 million
taken in during the first nine
months of last year. The increas>
for individual manufacturers rain
as high as 50 percent.

Despite the record totals, many
electronic companies view the fu-
ture business prospects with cau-
tion.

» Ahead—Clevite president, James
L. Myers, reported that his com-
pany looks for continued good busi-
ness in the fourth quarter and
while it is prepared to meet chang-
ing conditions by maintaining flex-
ibility in operating plans, it is gen-
erally optimistic about the first half
of 1954,

President Ralph J. Cordiner of
.GE said that the company saw no
reason why consumer durables can-
not continue to maintain a good
volume with proper selling effort at
all levels. He said that the cut back
in personal income taxes and ex-
piration of the excess profits tax,
scheduled to take effect January 1,
should help to sustain a good
volume of business next year.

R. C. Tait, president of Strom-
berg Carlson said that indications
point to continued high level of
business in all divisions of the com-
pany for the final quarter of the
year, and present projections for

WWW americanradiohistorv com

1954 are most encouraging.

Sylvania’s president, H. Ward
Zimmer, said that there is every
reason to believe that the firm’s
sales in the final quarter of the
year will be the largest for any
quarter of 1953. He asserted, in
discussing the economic situation
generally, that “it has been obvious
for some time that the American
economy has been running at top
speed and would have to slow down
a little to get its breath for the next
forward move. A year or more of
readjustment at a slightly slower
pace will still be pretty good for
most business.”

» Let-Up—Signs of a slow down
in the television field became evi-
dent in November. During the
month six tv manufacturers an-
nounced cuts in production and em-
ployees ranging from 3 to 20 per-
cent, The traditional fourth-quarter
rush seemed to be slowing to a
walk compared to 1952’s record.

Russian Radio Set For
Move Into Guatemala

REPRESENTATIVE of the commercial
section of the USSR Embassy in
Mexico visited Guatemala for the
first time recently and offered table
model radios, reported to be exact
copies of American-made sets, at
prices substantially below U. S.
models. The Russian representative
stressed that tubes and parts for the
sets are interchangable with U. S.
parts and said that the most popular
radio in his line was the “Vostok”
model.
» Re sults—Reception of the Rus-
sian offerings was less than en-
{Continued on page 24)
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IGNITRONS!

Biggest ignitron advancement in 20 years!
These new G-E tubes also—

Keep down equipment and installation costs by
eliminating cooling-water relays and interlocks.

Do away with damaging tube surface-moisture
condensation, or “drip”.

Have sealed-in optimum performance—need
no adjustment for life of tube.

LEAN, sediment-free cooling water costs
C your customers money. By using G-E
temperature-controlled ignitrons in your
equipment, you can save customers as much
as one million gallons in a 3-shift day, when
the welder installation is a large one. You
cut water use and cost to 1/20 what they
were . . . you safeguard busy plants against
slowdowns from city water shortages.

NEW
6L-6347

Size C. Will replace i
Equally important, these new G-E ignitrons GL-5552/FG-235-A
protect automatically against tube over-
heating and overloading—and can edtend
the protection to transformers and welding
electrodes. What a saving for your customers
in costly replacements! It’s the biggest
forward step yet taken toward welder-
maintenance economy.

Also available are—

NEW GL-6346

Size B. Will replace
GL-5551/FG-271

NEW GL-6348

Size D. Will replace
GL-5553/FG-258-A

Get full information . . . today! Write for
Booklet ETD-814, just off the press, with all
the facts about G.E.’s new temperature-
controlled ignitrons. Tube Department,
General Electric Co., Schenectady 5, N. Y.

GENERAL ELECTRIC

163-1A10
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thusiastic by Guatemalan importers
and retailers and as yet no actual
orders have been reported. Never-
theless, Russian-made merchandise
is expected to be on display in
Guatemala City before long at
prices considerably below U. 8.,
Canadian and European products.

March Named Electronic
Division Administrator

COMMERCE Department has named
Perrin G. March IIT as an assist-
ant administrator of its new Busi-
ness and Defense Services Adminis-
tration in charge of activities that
cover communications and electron-
ics. He is president of the Cincin-
nati Shaper Co., manufacturers of
metal-working machinery. W. El-
mer Pothen, of Northwestern Tele-
phone Co.. continues as director of
the communications equipment di-
vision. Donald S. Parris, a career
government employee, named acting
‘director of the electronics division
of NPA last January, continues in
that position in BDSA.

Licensing Plans Are
Set For Microstrip

ENGINEERS and scientists, repre-
senting many aviation and elec-
tronic firms. were told at an all-day
session at IT&T Laboratories that
the company plans to make its
method of microwave wiring avail-
able to users under special licensing
agreements. The microstrip proc-
ess is covered by more than 30
IT&T patents and applications.

» Parts—Two license plans are
offered by the company, one for
end equipment makers and the
other for parts companies. Micro-
wave plumbing manufacturers and
printed circuit fabricators are
offered a special limited-term
license that could enable them to
sell the product commercially with-
in the next three to six months.

Comparison of the weight of the
two types of equipment showed that
a receiver using microstrip weighed
five pounds compared to 62 pounds
for a conventional set
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TV Table Model Output Is Up

Consoles and consolettes have
accounted for the bulk of pro-
duction but table sets gain

TYPES of television receiver models
that lead in volume production have
changed considerably in the past
four years and indications are that
further changes are in the making.
Table model tv sets are gaining in
importance. During the first nine
months of this year, over 45 percent
of total tv production has been in
table sets for a six-percent increase
since 1950.

» Large Cabinets Up—But consoles
and consolettes still account for the
bulk of tv output. So far this year,
they represent 52 percent of total
tv production, the highest percent-
age on record.

Table and console model increases
have been at the expense of tv
phonograph combinations which,
through September, have accounted
for only 3 percent of total tv pro-
duction, the lowest percentage on
record. Last year their proportion
of total output was 8 percent.

» Reasons—Television manufac-
tures see a number of reasons for
the production changes that have
occurred. As one manufacturer put
it, distributors and dealers are con-
stantly demanding lower list prices
and larger ratios of price-leader
sets. This has added up to larger
proportions of lower priced sets.

The growing second set and re-
placement markets have also been
causes for changes in model produc-
tion. Manufacturers have found
that in older markets, such as New
York City, the demand for table
sets is proportionately greater than
ever before. Increased hi-fi sales
along with greater sales of separate
phonographs have also cut big-set
sales and added to the volume of
table and console business. Color tv
publicity is also blamed for the
decline.

» Future—Although final industry
production figures are not in yet
for the last three months of 1953,
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there are indications that set mak-
ers are devoting more of their out-
put to table sets. Two major manu-
facturers have announced that from
60 to 70 percent of their current
output is in table models.

R-F Heating
Output Remains High

Automotive industry leading
user; tube equipment sales
exceed $20-million yearly

KEEN competition is the watchword
in the r-f heating business with
many new firms entering the busi-
ness each year. Happily, uses ex-
pand to accommodate the increased
output and everyone presumably
profits.

Sales of electron-tube equipment
for induction heating stand at
about $20-million annually. This
constitutes slightly less than half
the induction-heating business; the
balance is made up by motor-gen-
erator machines.

The average vacuum-tube unit is
rated at 20 or 25 kw with many 5
and 10 kw being sold. Motor-gen-
erator equipment runs larger, start-
ing at 50 kw. Units of 150 kw are
popular.

» Uses—Largest user of induction-
heating equipment is the automo-
tive industry where it is used for
selective hardening of small parts,
generally not over 3-inch in diam-
eter. The equipment is also used
widely for brazing and soldering.

The vacuum-tube industry is
(Continued on page 26)
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another important user of induc-
tion-heating equipment employing
it to make both vacuum tubes and
transistors. A companion to induec-
tion heating, r-f dielectric heating
is also used in industry, especially
for heating preforms in plastic
molding.

Bigger Audio Fair
Reflects Business Boom

WITH both attendance and exhibi-
tion space double that of last year
the fifth annual Audio Fair in New
York City seems to indicate that
the hi-fi field is still an expanding
one.

Over 25,000 visitors looked
and listened during the four-day
show. The exhibits, by 150 manu-
facturers and distributors, took up
four floors of the Hotel New
Yorker.

» New Lines—New items at the
show included the complete lines of
hi-fi equipment shown by a number
of the larger radio-tv manufactur-
ers.

Barium titanate ceramic phon-
ograph pickups shown by several
companies got considerable atten-
tion.

Insulated Wire and
Cable Output Grows

Dzc¢. 1-2: Frequency Response
Symposium, ASME, Hotel
Statler, New York, N. Y.

DEc. 2 and 9: Symposium On A
Statistical Approach To Ex-
perimentation, AIEE, Edison
Auditorium, New York, N. Y.

Dec. 8-10: Joint AIEE-IRE-
ACM Computer Conference
and Exhibition, Statler Hotel,
Washington, D. C.

Dec. 10-11: Symposium On
Electronic Plethysmography
or Blood Volume Measure-
ment, sponsored by IRE Pro-
fessional Group On Medical
Electronics in cooperation
with the University of Buf-
falo, Buffalo, N. Y.

DeEc. 14-16: Second Annual
Wire And Cable Symposium,
sponsored by Signal Corps
Labs and the wire and cable
industry, Berkeley Carteret
Hotel, Asbury Park, N. J.

JaN. 18-22, 1954: Winter Meet-
ing of AIEE, Hotel Statler,
New York, N. Y.

JAN. 26, 27, 1954: AIEE Scintil-
lation Counters Conference,
Washington, D. C.

JAN. 1954: Conference on Radio
Astronomy, Carnegie Insti-
tute of Washington, Cali-
fornia Institute of Technology
and National Science Founda-
tion, Washington, D. C.

FEB. 4-6, 1954: Sixth Annual
IRE Conference And Elec-
tronics Show, Hotel Tulsa,
Tulsa, Oklahoma.

FEB. 11-12, 1954: Joint IRE,
AIEE, ACM West Coast Com-
puter Conference, Ambassa-
dor Hotel, Los Angeles, Calif.

FeB. 18-19: IRE, AIEE Con-
ference on Transistor Cir-
cuits, Philadelphia, Pa.

MAaR. 22-25: IRE National Con-
vention, Waldorf-Astoria Ho-

MEETINGS

tel and Kingsbridge Armory,
New York, N. Y.

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

N. J.

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

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

MAY 4-6: The 1954 Electronic
Components Symposium, De-
partment of Interior auditor-
inum, Washington, D. C.

May 5-7, 1954: Third Inter-
national Aviation Trade
Show, 71st. Regiment Arm-
ory, New York, N. Y.

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

MaAy 24-26, 1954: AIEE Con-
ference On  Telemetering,
Morrison Hotel, Chicago, Ill.

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

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

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

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

SEPT. 30-OcT. 2, 1954: Second
Annual International Sight
and Sound Exposition, Palmer
House Hotel, Chicago, Ill.

WIRE AND CABLE OUTPUT IS UP
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Expanding production of electronic
equipment has been responsible for an
important part of increased sales by
insulated wire and cable manufac-
turers. Value of shipments has in-
creased annually by nearly $200 mil-
lion since 1950 and may total over
$1.4 billion this year
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Industry Shorts

» Sales of GM’s autronic eye for
the first nine months of 1953 have
ranged from 26 percent of total
automobile production for one divi-
sion of the company to lesser
amounts for the others.

» Houston jail installed $45,000
worth of industrial tv equipment
to watch inmates. Two utilities in
California also installed itv to keep
an eye on boiler furnaces.

» System that detects the degree of
a person’s exposure to atomic radia-

www.americanradiohistorv.com

tion, now being made by U. S.
electronic manufacturers, consists
of a phosphate-glass detector which
is sensitive to radiation and a radiac
computer-indicator which measures
the amount of radiation the glass
has absorbed.

» First television manufacturer
licensed to produce the Lawrence
Chromatron color tube is Crosley.

» Price to tv set manufacturers of
$125 for 15-inch color tv picture
tube was set by CBS-Hytron,
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STYLE
535

TUBULAR TRIMMER

A
‘

ACTUAL SIZE

Mounting Hole
Dimensions

STYLE 3535

PATENTED

DARARARAR

MIERYRRRRNRYAY

el e 062"

The chassis punch-out requirad for the . .. . o
Style 535 is identical to that for the Simplicity of design makes possible the extremely
e-hesy Esiaiilel fimmen: <be eisl o small size of the ERIE Style 535 Trimmer. The same

general usage.

simplicity of design results in very low inductance
and unifrom, straight-line, noiseless adjustment. It
can be mounted close to associated circuit ele-
ments, and the ribbon type leads help to minimize
inductance in UHF circuits.

As shown at the left, the operator works from
only one side of the chassis when installing the
trimmer . . . a production cost saving feature . . .
no additional hardware required for chassis mount-
ing. Also available with adapter for free-space
mounting.

The ERIE Style 535 Tubular Trimmer combines
i  the desirable features of small size, easy mounting,
i stable performance and economical price. Capacity
The capacitance adjusting plunger can be supplied with either range is from 0.7 to 3.0 mmf and working voltage

screw driver slot shown in the large illustration, or with a i 1 1 1
I SR dg ol is 500 volts. Write for full information and samples.

2. Llock in hole by
turning adjusting
screw through
top terminal.

3. Adjust capacitance
from top at final
test station,

ERIE components are stocked at leading electronic distributors everywhere.

" ERIE RESISTOR CORPORATION . . . ELECTRONICS DIVISION

Main Offices: ERIE, PA.

Soles Offices: Cliffside, N.J. » Philadeiphia, Pa. « Buffalo, N. Y. « Chicogo,‘ .
Detroit, Mich. * Cincinnati, Ohio * Los Angeles, Calif.

Foctories: ERIE, PA, » LONDON, ENGLAND « TORONTO, CANADA

ELECTRONICS — December, 1953 Want more information? Use post card on last page. 27
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A NEW TERMINATION [

sl e

TECHNIQUE FOR ... [}

® COMPUTERS

¢ SWITCHBOARDS AND INSIDE PLANT EQUIPMENT

® RELAYS, SWITCHES, AND MULTI-CIRCUIT COMPONENTS

If you are concerned with the wiring of close
spaced equipment, investigate the new AMP
Solderless TAPER TAB RECEPTACLE for flat
relay or switch tabs shown at right. It is self

lOCking When insta"ed ona male tab With match- PHOTO AT RIGHT SHOWS AMP SELF LOCK-
ing 31%° taper, yet can be removed and recon- ING TAPER TAB RECEPTACLES BEING
nected any number Of times without Solder or APPLIED TO MATING TABS ON A STEPPING
special tools. These terminals are supplied on SWITCH. LOCKING ACTION GIVES MAXIMUM
reels in continuous strip. Customer crimps them ELECTRiCAL AND MECHANICAL SECURITY
on wires using AMP automatic machines at ... CONNECTIONS ARE SUITABLE FOR CRITI-
speeds up to 4,000 per hour! CAL LOW LEVEL CIRCUITS

Performance of these miniature connectors ’
meets exacting requirements for miilivolt drop, ; M a—

corrosion resistance, and vibration. They are
suited for critical low level circuits or power
circuits up to several amperes.

Write to AMP Electronics Division for com-
plete information concerning AMP TAPER TAB
RECEPTACLES . . . you will receive data and

samples by return mail.

An example of the savings possible with Taper
Tabs and Receptacles. This disconnect block in
Remington Rand’s new electronic computer had
more than 1,000 wires soldered to tabs in a space
approximately 5" x 9"-—an assembly operation
requiring two weeks’ time. After tabs were modi-
fied to taper shape (See picture insert), the same
operator can now assemble two blocks per day—
a 20 to 1 increase—using A-MP’s Taper Tab
Receptacle No. 41355. There are neither loose wire
ends nor drops of solder in the assembly to cause
shorts nor cold or rosin joints to open up in the
field. Installation is simply a mechanical opera-
tion requiring little operator skill, resulting in
greater uniformity.

*For connector plugs and other applications
where a round pin is more adaptable, see AMP © AMP AMP Trade-Mark Reg. U. S. Pat. Off
taper pins. bl T

28 Want more information? Use post card on last page. December, 1953 — ELECTRONICS
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e AIRCRAFT-MARINE PRODUCTS, INC. © N ° e i '
2100 Paxton Street, Harrisburg, Pa. .

W £ L ]
Aircraft-Marine Products of Canada, Ltd. %\T: : o
[ ¥l 1 b
1764 Avenue Rd., Toronto 12, Ontario, Car.ada AR e L
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BLUE RIBBON

(

Our Blue Ribbon Resistor—designed in 1939—was the
first flat or strip resistor in the field. And now, though
there are others of similar type, the Hardwick, Hindle
Blue Ribbon still holds first place—and is still winning
“blue ribbons,” and such comments as quoted above.

Although its basic design is the same, recent im-
provements assure you “the finest flat resistor made.”

Our crazeless gray enamel completely eliminates
the disastrous crazing which results in failure of the
resistive element due to moisture penetration from
humidity, salt and other severe atmospheric conditions
—thus giving greater dielectric strength.

The aluminum thru-bar, in contact with the internal
surface of the ceramic core, distributes the heat more
uniformly along its entire length—than conventional
tubular resistors.

The studs—corrosion and rust resistant—are peened
to serve as mounting supports and also to permit the
stacking of two or more units when space need be
saved. And our unique method of fastening the tube to
the thru-bar prevents loosening under vibration.

As compared to the conventional tubular resistor
Blue Ribbons give you:

Want more information? Use post card on last page.

RESISTORS

1. Higher wattage rating per unit space require-
ment.

2. Reduction in space behind the panel or mount-
ing surface.

3. Sturdy but simple mounting, either single or
stacked.

4. Lighter weight.

5. Lower induction.
Our Blue Ribbons are designed for and manufactured
in accordance with JAN-R-26A specifications.

Send for our catalogue, showing these and other
Hardwick, Hindle resistors of distinction.

HARDWICK, HINDLE, INC.

Rheostats and Resistors

Subsidiary of

THE NATIONAL LOCK WASHER COMPANY

Established 1886
NEWARK 5, N. J. U.S.A

The mark of qualilty

For more than a quarter of a century

www.americanradiohistorv.com
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interested in send for 8 page Bulletin

(0 &8 WIN Transformer
PERFORMANCE

WHEN BUILT BY

NOTHELFER

*HIGH
EFFICIENCY

NOTHELFER Transformers are superior be-
cause they are vacuum-pressure impregnated,
and all joints over 10 amperes are silver-
soldered. Bus leads of over 100 amperes are
silver-plated, conservative copper and steel.
Laminations, oriented and most silicon steels
are annealed in accurately controlled nitrogen

8 Bulleti i .
page Bulletin gives  qtmosphere electric furnaces.

complete information.
Send for it!

From 10 VA to 300 KVA Dry-Type
only. Both open and encased. 1, 2,
and 3 Phase. 15 to 400 Cycles.

WINDING LABORATORIES

9 ALBEMARLE AVE. TRENTON, NEW JERSEY

| e

Manufacturers of Electrical Transformers— AU

MEMBER Testing Equipment SENEER
ELECTRONICS — December. 1953 Want more information? Use post card on last page. 31
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All Weston Rugged-
ized instruments have
externally operated
sealed 1ero correctors.

WESTON Ruggedized Instruments are

s . . . Insulated, breakproof
available not only in D-C but in movable iron A-C,

connection terminals
ore molded into in-
ternal rubber.

rectifier type A-C and thermo. All are supplied

with essential sealed zero correctors—shock-resisting flat
plastic windows—and connection terminals molded p
into internal rubber, leakproof, breakproof and

effectively insulated. For complete details, write

for bulletin. Weston Electrical Instrument Corporation,

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

shock resistant,

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

wWwWw americanradiohistorv com



Now...

Precision Production

Faster Fabrication

e S ==

with two new series
of high quality
Taylor Laminated Plastics

Taylor XXXP-300

Taylor XXXP-300
is the start of a versatile

Taylor XP-400
is the start of a

new family of paper
base, phenol laminates
for use in high quality

versatile new family
of cold-punch, paper
base phenol laminates

electronic components
requiring the ultimate
in insulation resistance.

having good electrical
properties.

Turn the page for detailed information

TAYLOR

Laminated Plastics
Vulcanized Fibre

of value to Management, Engineering,

Production and Purchasing. ..

WwWW.americanradiohistorv.com
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Here's why you'll want to use

A completely new development, in both formulation and production, in
the field of laminated plastics. . . . Extends the use of fabricated parts for
a growing list of applications where high insulation resistance is a critical
factor, ¥et meets the most rigorous staking and punching requirements.
. . . Combines the most desirable specifications with an incomparable ease
of fabrication that spells economy all along the line.

Smooth surface and clean-cut edges show absence of drag,
raising, bulging and cracking with NEMA* test die.

- —
o

Sheet uniformity, directly related to punching quality, is
demonstrated by the clear translucency of this material.

Clean, smooth edges of unmarred ladder indicate ease of
fabrication under satisfactory temperature conditions.

XXXP-300 offers you
e cxcellent electrical properties

e low water absorption

e high dimensional stability
—excellent staking

e low power factor
—high insulation resistance

e flame retardance

and, punches perfectly at 13 5°C.

Continuity of good, clean punching means uninterrupted
production —no waste, higher operating efficiency.

www americanradiohistorv com



these two new Taylor Laminates

A successful solution to the need for a true cold-punching laminate, one
that actually punches without the addition of heat. . . . Brings a new
ease of fabrication to the mass production of punched parts for thousands
of applications. . . . Affords new opportunities for uniformity and efficiency
in fabrication, resulting in a radical reduction of waste and the practical
elimination of rejects.

AL R |
f0y

N : 1 e ll.\l % . ae

ey : Ooooo "
! oy
-‘\1 % ’ ‘OOOOOQ"'r
R

7/ //,///_ q

ooooo

Cold-punching from NEMA* test die—holes are clean- The complete absence of heat in this operation demon-

cut, surface is smooth, edges show no chipping. strates the practicability of true cold-punching.

XP-400 offers you Both of these new Taylor Laminated
Plastics are the result of years of study

e low water absorption and experience, plus 16 months of intensive

research and development. They are now

e flame retardance available in production quantities for appli-

e cxcellent smkmg cations where an outstanding combination
) of physical and electrical properties is
e good impact strength required.
e high dielectric strength Sheet size: 49” x 49",
and, punches perfectly
at room temperature T AY Lo R
. - 1 Laminate.d Plas.tics TURN THE PAGE FOR )))
*National Electrica
ok fgaa” it § 00 Vulcanized Fibre GCOMPLETE SPECIFICATIONS

WWW.americanradiohistorv.com



soeat the properties of these new materials . ..

compared to NEMA standards! They are your guarantee

of top performance, and it costs no more to get them

With these two new materials, the electrical
and electronics equipment designer has new
advantages he can build into his products. The
production man can effect new economies
through ease of shearing and punching and
greater uniformity of fabricated parts with
excellent staking characteristics. Here are two

new families of Taylor made laminates each of

which can be ““Tailor Made” for you!

For all your requirements of Phenol, Melamine
and Silicone laminates . . . as well as Vulcan-
ized Fibre . . . try Taylor today and you’ll
standardize on Taylor tomorrow. The complete
line of Taylor materials is available in a wide
range of electrical, mechanical and physical
properties. Taylor Engineers are well qualified
to help your staff select the Taylor products

best suited to your particular requirements . . .
whether you buy raw stocks of sheets, tubes,
rolls or rods . . . or specially fabricated parts.

For Your Files— Complete and comprehensive
literature is available to show you how Taylor
products can be put to profitable use in your
products. Write today.

Taylor Fibre Co.—Plants in Norristown,
Pennsylvania and La Verne, California

Branch offices in Asheville, Boston, Chicago,
Cleveland, Dayton, Detroit, Indianapolis, Los
Angeles, Milwaukee, New York City, Philadel-
phia, Pittsburgh, Rochester, St. Louis and
Tolland, Connecticut. Distributors in Grand
Prairie and Houston, Texas; New Orleans,
Louisiana; and Toronto, Ontario.

TAYLOR

Laminated Plastics
Vulcanized Fibre

WWW.americanradiohistorv.com
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For benefits*like these, use

Here are typical benefits which you can expect
and get by using Carboloy permanent magnets
in your electrical products.

Check these case histories. Maybe a Carboloy
permanent magnet can improve your product,
too. Why not contact a Carboloy magnet engi-
neer without delay. He’ll lend you a hand in
magnet design and application. His services
will cost you nothing,

Carboloy permanent magnets retain their
efficiency under most conditions of tempera-
ture, shock and vibration . . . high resistance
to demagnetizing influence of stray magnetic
fields . . . provide powerful, lasting magnetic
energy.

Available in all sizes and shapes; can be
cast or sintered to your needs. Send coupon
for catalog and for design manual.

%ﬁfver product
performance

A small, powerful Carboloy perman

generated by a heated thermocoup
the need for electronic amplification,
aircraft fire-detecting system.

e

ent magnet enabled Thomas A. Edison, Inc.
to design a revolutionary sensitive relay capable of operating from the current
le. This power-packed magnet eliminated
thus greatly simplified design of their

’X" YOU GET ALL THESE ADVANTAGES FROM CARBOLOY PERMANENT MAGNETS

e Cool—generate no heat
® Require no electrical energy
e Cost nothing to operate

® Eliminate coils, windings, wiring,
etc.

® Need no maintenance—no coils to
burn out, no slip rings to clean or
replace, etc.

34

o Simplify mechanical assemblies—
exert strong tractive force for hold-
ing, lifting and separating devices
that eliminates component parts,
makes product design and fabrica-
tion simple

e Save space—great magnetic
strength in small sizes

e Powerful—and power is constant

o Combine electrical and mechanical
features—transform electrical
energy into mechanical motion;
mechanical motion into electrical
energy

o No power failures ever

® Resist moisture—no coils to collect
dampness

® Give uninterrupted operation

Want more information? Use post card on last page.
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e Create savings—often eliminate
costly, power-supplying parts

o Simple—no operating parts
o Reduce weight, product size

® Supply a permanent source of
energy

December, 1953 — ELECTRONICS



Carboloy. permanent

ALL
THESE

: PARTS
s“;:,[;': RD ’ ELIMINATED

*‘ New GE I-M-F television picture
éwer tube has its ion trap and magnetic */mpmved
focus device inside end of tube. Pic-
tures are clearer, prefocused and *
%’m many parts are eliminated . . . thanks D&c’q”

to Carboloy permanent magnets.

magnets

In this circuit breaker a Carboloy
magnet assembly simplifies the trip
element. It eliminates a coil and po-
larizing connection ... makes possible
reverse-current tripping independent
of system voltage.

N 1 - tic, all - transist
AMore NS BTSE Aace weight

Inc., Pitts.) uses magnets in both

N A 1 hone d receiver. Hearing
d@éﬁdgb//liy ZIélcr(i)'gilﬁlrle (e;?used by operational ahd Ww

eat and humidity is now eliminated.

—

¥ *
Silver Anniversary Il
-\— I

QUARTER

Carboloy Department of General Electric Company
11139 E. 8 Mile Street, Detroit 32, Michigan

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

Fig. A shows chrome magnet rotor
once used in Scintilla aircraft mag-
neto. It weighed 4 lbs. 9 ozs. New
rotor (Fig. B) is made of Carboloy
Alnico. It weighs only 2 lbs. 4 ozs,
is considerably smaller.

Position

CENTURY
OF PIONEERING IN

CREATED-METALS

Company

|
CARBOLOY II

Address,

DEPARTMENT OF OLIGGRAL BLECTMIC GumPaRy

Zone State

*'Carboloy’’ is the trademcrk for the products of the Carboloy
Department of General Electric Company

I

I

l

l

, I
I| l Name

| l

I

I

|

|

ELECTRONICS — December, 1953 Want more information? Usc post card on last page.

WWW.americanradiohistorv.com

1
!
I
I
|
!
!
!
!
|
N

35



BRISTOL, CONNECTICUT: Responding
to a special appeal from an electrical
manufacturing plant facing shut-
down because of an unexpected fail-
ure in supply of critical material, a
local brass mill flew to the rescue
both literally and figuratively.

On Thursday afternoon the Gen-
eral Electric Company’s plant in
Somersworth, New Hampshire, sud-

denly found itself on the point of

having to lay off many or all of its
people because of non-delivery of a
limited amount of nickel silver flat-
wire, made to extremely close dimen-
sions and temper, and used in the
manufacture of many small parts.
In exactly 5 days, including the
week end, The Bristol Brass Corpo-
ration produced and delivered enough
brass flatwire to meet these difficult
specifications. On the following Tucs-
day the brass mill’'s truck trans-
ferred the wire to the mill’s new
Twin Navion plane at Bristol Air-

port, and less than 1 hour later the
plane “delivered the goods’ in New
Hampshire.

General Electric’s Somersworth
plant management was impressed
with the speed and resourcefulness
with which the crisis was met and
overcome by a relatively small sup-
plier with experience and flexibility
to move fast in an emergency. Well
known for such service to many man-

3 0 e '
ufacturers throughout the country,
THe Bristor Brass CORPORATION
has been making brass sheet, rod
and wire here in Bristol, Connecticut
since 1850, and has offices and ware-
houses in Boston, Chicago, Cleve-
land, Dayton, Detroit, Milwaukee,
New York, Philadelphia, Pittsburgh,
Providence, Rochester. The Bristol
Brass Corporation of California,
1217 East 6th St., Los Angeles 21.

ittt v s Brass ol ite Besl™

Want more information? Use post card on lost page.
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any Maintenance required
with Adlake Mercury Relays!

&

Yes, thanks to their positive, leak-proof sealing
. . . their sure-fire mercury-to-mercury contact
. . . their immunity to normal vibrations and
temperature changes . . . thousands of satisfied
users in every branch of industry can testify
that ADLAKE Relays literally require no mainte-
nance whatever!

ADLAKE Relays have won their place by proven
dependability—year in and year out—in jobs

that conventional relays can do in an uncertain

manner at best! For every ADLAKE Relay is
tested—and guaranteed—to meet specifications!

Yes, in chick incubators or diesel locomotives —
wherever sensitivity and dependability are re-
quired—you can always count on ADLAKE!
Send for complete Relay catalog today . . .
write The Adams & Westlake Company, 1171
N. Michigan, Elkhart, Indiana. In Canada,
write Powerlite Devices, Ltd., Toronto.

900 0000000000000 000000000006080000

Every ADLAKE Relay is tested...
and guaranteed...to meet
specifications!

ELECTRONICS — December, 1953

Type 1040 ADLAKE
Time Delay Relay...
contact normally open

§Z % ZD e .
EED Yoy

of serving the transportahion
and boilding industries

‘:93%,\6«

we Aams & Westlakg coneawr

Established 1857 « ELKHART, INDIANA « New York « Chicago

Manvufacturers of ADLAKE Hermetically Sealed Mercury Relays

Want more information? Usc post card on last page.
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REQUIREMENT:
80-ring S.R.A. for strain gauge circuitry
for Bell Aircraft helicopter

ACCOMPLISHMENT:

At a current of 15 milliamps at 300 RPM,
ho contact resistance or electrical noise
detectable when measured with oscillo-
scope adjusted to maximum gain.

slip ring assemblies —

10%" total height

REQUIREMENT:
34-ring S.R.A. for strain gauge circuitry

for McDonnell Aircraft helicopter.
(operating temp., 300°F.)
ACCOMPLISHMENT:

No detectable noise at 300 RPM. Cross
talk at carrier frequency of 3,000 CPS
held to attenuation of 60 DB between
circuits.

9" total height

REQUIREMENT:

25-ring S.R.A. for thermocouple circuitry
for Prewitt Aircraft helicopter blades.
ACCOMPLISHMENT:
When tested on Mt. Washington, PMI
assembly performed to specification with
no electrical noise detectable.

——— L e— 10" mast height

for strain gauge instrumentation
and thermocouple applications

When you require a Slip Ring Assembly to transmit low potentials through
electrical systems containing sensitive instruments, PMI can be of assistance to you.
The success we have had in this field has been due to the following factors:

e Choice of brush materials

o Number of brush contacts per ring

o Choice of ring materials and finish on rings

o Adjustment of brush pressure to minimize voltage but still ensure long

brush life

o Application of exacting tolerances between brushes and rings to eliminate
introduction of contact resistance during rotation

For more information on how PMI might be of assistance to you, write for our Facilities Report and our

DESIGN

PRODUCTION

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

DEVELOPMENT

new brochure “Slip Ring Assemblies to Your Specs.”

P M Industries, Inc/Stamford, Conn.

frectro-mechtsrics/ oevices
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“Protection up to 17,000 volts maintained by
TERARLEX® 105 TUBING,” reports I-T-E

Irvington’s Temflex 105 Plastic Tubing is the choice of I-T-E Circuit
Breaker Company for protecting the leads of small transformers which
are varnished and baked with the lead wires exposed. If the varnish
insulation should crack after repeated bending, the Temflex 105
Tubing maintains protection up to 17,0600 volts.

Specifically formulated for high-temperature service, this product of
Irvington’s Fibron division has Underwriters’ Laboratories approval

Look te
for continuous operation at 105° C. in air —and at 90° C. in oil.

for Imsulation Leadership

Other advantages of Temflex 105 Tubing are its high dielectric IRVINGTON

strength, smooth interior surface which contributes to ease of as- INSU.ATING VARNISHES
sembly, attractive appearance, retention of flexibility under severe VAFNISHED CAMBRIC
service conditions. pRHHED RS RER
VERNISHED FIBERGLAS
Temflex 105 Tubing is produced in all standard colors — and is identi- NSULATING TUBING
fied by the continuously printed name on the smooth surface. Specify CLASS “H INSULATION

it by name when you buy.

*T.M. Reg. US. Pat. OF.
A Technical Data Sheet gives complete information — mail the coupon for your copy

Irvington Varnish & Insulator FL 12/53
Div. of Minnesota Mining & Mfg. Co.
11 Argyle Terrace, Irvington 11, N. J.

Send this convenient coupon now

r
'
i
— :
revingion -
! Please send me Technical Data Sheet on Temflex
! 105 Tubing.
VARNISH & INSULATOR : INATC. e Title....... e
DIV. OF MINNESOTA MINING & MANUFACTURING CO. : Company
11 ARGYLE TERRACE, IRVINGTON 11, N. J. i Street
Plants: Irvington, N. J.; Monrovia, Calif.; Hamilion, Ontario, Canada ' City. . ) o ... Zone....... State.....
ELECTRONICS — December, 1953 Want more information? Use post card on last page. 39
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time off
Laboratory life
testing.

this timekeeper never takes

>

YA (A4 A
TIMING
DEVICES

Indicates most effici-
ent time to replace
fluorescent lamps.

RUNNING TIME METERS

. record total operating time or down-
time on any circuit, machine or system.
Widely used for life test experimentation
in laboratories and for preventive main-
tenance programs, especially as applied
to such things as machines, power equip-
ment, tools, vacuum tubes, fluorescent
lamp installations, nuclear measurements,
etc. Made in six standard 25, 50, and 60
cycle A.C. models — 400 cy., D.C. and
sealed type also available. Write for

information.

=y

Replacement of
vacuum tubes for
radio transmitter,

Records down-time
on automatic screw
machine.

~

OUTSTANDING FEATURES: \
® Extra strength Cramer 3

Synchronous Motor permits AN
operation under adverse environ. \\;}
mental conditions.

® Starts and stops within 1/60 sec.
. . no time lag.

Convenient meter-type mounting.
Precision-built 5-digit counter.
Reset feature if desired,

Determines need for
maintenance on port-
able power unit.

—— 11CR53
R. W. CRAMER COMPANY e BOX 3 CENTERBROOK, CONN.
S PECI ALI STS I N T I M E C O NTRO1L

- - e Sy e T

Interva) Time Delay Time Cycle Running Time Pulse Hermetically Sealed Synchronous
Timers Relays Tatalizers Timers Meters Timers Military Timers Timing Motors
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Every plate in Bradley rectifiers is manufactured as an individual
unit. It is @ precision product and not a stamping from selenium
coated material. That is why Bradley rectifiers give you superior
stability, efficiency at high temperatures and long life.

Vacuum-Processed Bradley Rectifiers

laboratory quality

at production line cost

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

in rectifier perform-

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

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

ance. protected. eliminated.
e = o o - - — ] L 4_} i i

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

A sure way to eliminate counter-electrode shorting as a
threat to your circuit’s operation is to specify Bradley recti-
fiers. They are made to prevent shorting. Does this mean you
pay a premium price for Bradley rectifiers? It does not. You

get laboratory quality, but you pay production line costs. Try

us and see. Specify Bradley as a source when you next

consider rectifiers. Special problems are welcomed.

SELENIUM AND COPPER OXIDE RECTIFIERS | VACUUM PROCESSED for PERFORMANCE AS RATED

SELF-GENERATING PHOTOELECTRIC CELLS

The complete selenium rectifier Yine — from microamperes to thouisands of amperes

radley B

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

Want more information? Use post card on last page. 41
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2
ry be done¢*

it could®

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

thousands of dollars.

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

A CORPORATION
363 EAST 75TH STREET, CHICAGO 19

42 Want mcre information? Use pest card on last page. December, 1953 — ELECTRONICS
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FEATURES:

One dial control
Temperature compensoted
Klystron tube
Accurate stoble power measurement
Oscillator cavity employs nan-
contacting choke~Long life
Military ruggedness

SPECIFICATIONS:

Frequency Ronge—

7000 to 10,7 50 mes/sec
Frequency Accurocy—1%
Power Output—0.2 mw
Anenuator Ronge—120 db
Ovutput Impedance—50 ohms
Internal Pulse Modulation

Pulse Width—

0.5 1610 microseconds

Delay—3 ta 300 microseconds

Rate —

40 ta 4000 pulses per second
Synchronizotion— Internai or

external, sine wave or pulse

Interncl FM'

Frequency Deviation—

+ 6 mes/sec minimum
Rate—40 ta 4000 cps
Synchronization—Internal or

external, sine wave or pulse

External Pulse Modulation

Polarity —Positive or Negative

Rate—40 to 4000 pps

Pulse Width— %

0,5 to 2500 microseconds

Qutput Synchronizing Pulses

Polarity —Positive, Deloyed

and Undeloyed
Rate—40 to 4000 pps
Voltage—Greater than 25 volts
Rise Time—Less than | us

Tube Complement—

OB2-2; 5RAWGY.4; 6AKS-3;

6AS7G-1; 6AU6-5; 6X4W-2;

12AT7-13; 807-3; 5651-5; 57 2}-1,
Power Input—

105-125 volts, 50/1000 cps
Size—17" x 15" x 19%"
Weight—90 ibs.

ELECTRONICS — December, 1953

S—— —— 7 5 POLARAD'S MODEL MSG-4
: IS A MASTERFUL
COMBINATION OF
ACCURACY— SIMPLICITY~
LONGTIME RELIABILITY

Frequency Range—7000 to 10,750 mcs/sec

An unusually accurate and reliable laboratory
tool, the Model MSG-4 is invaluable in the completion
of complex microwave engineering tests.

In the factory, its simplicity of operation eliminates the

need of microwave specialists at a time when highest

quality must be maintaired and economy is essential. Result:
Exacting specifications are quickly verified and there are
fewer rejects. .. faster shipments. . . more satisfied customers.

In the field, the military ruggedness of this versatile
Signal Generator makes it possible to conduct vital tests
under the most adverse conditions with laboratory accuracy.

For long lasting reliability, exceptional accuracy and simplicity
of operation—the Polarad Model MSG-4 is unsurpassed
for use in factory, field or laboratory. For further details
contact your nearest Polarad representative or write us direct.

IMMEDIATE DELIVERY

Electrsucss (orperalion

FPOLARAD ELECTRONICS CORPORATION
100 Metropolitas Avenve, Brookiyn 11, N.Y,

REPRESENTATIVES: Albuquerque * Atlanta * Boston * Chicago ¢ Cleveland
Fort Worth  * Kamsos City ¢ tos Angeles * New York
Ontorie  *  Philodelphia * Scn Froncisco ¢ Seottie °  Syracuse

Want more information? Use post card on last page.
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A special issue containing

A 15 N.T.S.C. Monographs

The National Television Systems Committee has authorized
IRE to publish its long awaited Monographs in the January
1954 special Color Television issue of “Proceedings of the
I:R:E” — thus giving them industry-wide distribution for
the first time in print.

A 25 additional Color TV articles -

will also appear in this issue, which brings the reader up-
to-the-minute on the developments of Color Television. Cop-
ies of the first Color Television issue are still available and
combined with this second Color Television issue will form
a complete bibliography of major historical importance.
Also included in the January issue will be a complete listing
of the N.T.S.C. system specifications as submitted to the
F.C.C.; and field test reports on the system’s performance.

A in "Proceedings of the I‘R*E” January ‘54

Available to non-members for $3.00. Extra copiesto I R E
members are $1.25. All members get one copy free!

Analher
/’; ,9 I R E is an organization of 33,312 member-engineers. There are
ddue

no company memberships. Operating continuously since 1913,

its sections meet in 7?8 cities. 21 specialized Professional

Groups widen the scope of its member-services and 40 tech-
nical committees help the industry.

“Proceedings of the I1*R<E”

Published by

THE INSTITUTE OF RADIO ENGINEERS

1 East 79th Street, New York 21, N.Y.

Please place orders before December 10th.
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NEW ALLOY THERLO* This cobalt, nickel iron alloy,
possesses ideal properties for sealing hard or thermal
shock resistant glass. [t matches such commercial hard
glasses as Corning 7052 and 7040 in expansivity from
80°C to the annealing point, It produces a permanent
vacuum-tight seal with simple oxidation procedure and
resists attack by mercury. Readily machined and fab-
ricated, it can be welded, soldered or brazed.

DRIVER-HARRIS 142 ALLOY contains 42% nickel. This
is the standard alloy for sealing into sealed beam auto
lamps using Corning 776 glass. Used with a borated
copper coating. it is the accepted seal for incandescent
lamps and radio tubes and matches 8160 glass,

*T.M. Reg.
U. S. Pat, Off.

Partial Assemblies Courtesy of Hermetic Seal Products Co.

Now 4 D-H Special Alloys Cover
Most Glass-to-Metal Sealing Needs

From a single source, the Driver-Harris Company, you can now obtain metal
alloys to meet your glass-to-metal sealing needs for both hard and soft glass.

DRIVER-HARRIS 52 ALLOY contains 50% nickel. Tt pro-
vides a slightly higher coeflicient of expansion than the
D-H 142 alloy and seals successfully with 0120 glass.

DRIVER-HARRIS 146 ALLOY contains 165 nickel. It

offers special expansion properties, which permit seals
with ceramic coated materials as shown above.

Manufactured to the same high standards that have
made Driver-Harris the leader in special purpose al-
loys for more than 10 years, these alloys are available
as rod, wire, strip, sheet foil —and in special shapes.
They enable you to meet your specific sealing needs
from a single source —so why not consult us today.

Alsa sole producers of Nichrome*, Advance* and Karma®

Drrver-Harris Com[wmy

HARRISON,
BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco

NEW JERSEY

In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario.

Want morc information? Use post card on last page.
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X INTERNATIONALLY J
SPEAKING s, 7 core 0000 veninrsribiers imdalled o o Wee:

less, Ine., Hicksville, L.
companies in international communications.

When it comes to handling reams of press
copy, commercial messages and facsimile on
an around the clock basis—more and more,
engineers are agreed that the rugged,
straightforward, easy to service and depend-

GATES RADIO COMPANY

able Gates high powered transmitters are the Maoufacturing Engineers Since 1922
answer. QUINCY, ILLINOIS - - - U.S.A.
Date line—Bangkok, Thailand, Egypt, Nor- INTERNATIONAL 13 East 40th St., New York City

way, Dakar, Alaska, San Salvador, Korea; (Cahile S ARLAE)

New York, or you name it — the best guess.

g 51 East 42nd St. 7501 Sunset Blvd.
is — copy via Gates-made international, short v New York City Los Angeles, Calif.
wave tronsmitters. Any Gates office will E  Waroer Bldg. 13th & Spring Sts.
gladly participate in your planning. Over- S Washington, D. C. Atlanta, Georgia

2 0 T

seas customers will also find a Gates repre- I 2700 Polk Avenue Canadian Marconi Co.
sentative close at hand. C Houston, Texas Montreal, Canada
46 Want more information? Use post card @ lest page. December, 1953 — ELECTRONICS
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your
requirements to

INSTRUMENT CORP.
OF AMERICA

for miniature

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

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

time at the lowest possible cost.

COMPLETE ENGINEERING AND

PRODUCTION FACILITIES AYAILABLE f
Our assemblies can be supplied ]
at low cost. Quality is the highest in

the industry. Dimensional accuracy

and other characteristics are 4
exeellent and these units are

highly recommended for ‘
instruments such as synchros, etc. k.

ONE PIECE ELECTRO-PLATED
TYPES FOR EXTREME ACCURACY

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

the production of which is
licensed under an exclusive
arrangement with the

Electro Tec Corporation.

4
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INSTRUMENT
CORPORATION
OF AMERICA

BLACKSBURG <« VIRGINIA

UNDER EXCLUSIVE LICENSE
OF ELECRO TEC CORPORATION

/ TYPICAL

1 SPECIFICATIONS:

Sizes: .035” 10 24~
Cylindrical or Flat

Cross-sections: .005 to
.060” or more

Finish: Polish to 4
Micro-Inches or Better

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

Ring Hardness: 75 to 90 Brinell
Rotation Speeds: To Over 12000 RPM

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

Qur engineering stoff is of your
service ot ofl times for consultotion




Precision, high-speed winding
equipment for IRC elements

ONLY IRC WINDING SKILL OFFERS

If you seek savings in component costs,

IRC’s winding skill may serve your need.
T e==a o .
' TRC’s mastery of winding wire elements

BASIC dates back more than 25 years. Today,
TECHNIQUE

it provides a wide variety of unique units

that offer realistic possibilities for

savings. Cest-conscious IRC engineers

Wire element is uniformly and
tightly wound on an Insulated will glady analyze your requirements.
core. Axial leads or other termina-
tions are secured to element by
automatic machinery. Insulated
housing may be used or omitted.




14c savings per car

Type AW Wire Wound resistors save
automobile manufacturers an average
of 14c per car. For quantity require-
ments, these low-cost windings can be
made specially to suit individual de-
signs. This adaptability has proved
profitable to numerous appliance
manufacturers.

- low cost—low wattage

Type BW insulated wire wounds offer
excellent stability in low ranges—at
low prices. Leading instrument manu-
facturers attest to their superiority.
- 14,1 and 2 watt sizes are equivalent
to Jan types RU-3, RU-4 and RU-6.

50% savings

IRC Insulated Chokes offer savings up
to 50% over ordinary types. Available
in two sizes, they are fully protected
against humidity, abrasion, assembly
damage and danger of shorting to
chassis. A favorite source of savings for
TV and radio set manufacturers.

SAVINGS

” inexpensive solution

4-watt Insulated Power Wire Wounds
with axial leads can save several cents
over conventional power resistors.
Inorganic core and high-temperature
plastic housing allow safe operation
up to 165° C. Widely used in toys,
juke boxes and amusement devices.

o :BBroﬁ&Dgpo§i?ed Carbon Precis..

.
“ torss Power Resistors« Voltmeter
1= i e i
i e Mumplie(; ¢ Low Wattage Wire )
g Wounds ¢ Insufated Composition
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= Resistors * Volume Controls «
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A e i i -
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- Rectifiers » Insulated Chokes » =
© Hermetic Sealing Terminais L
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specifications

MIL-R-93A
AMENDMENT 1

Government.specifications for pre-
cision wire wound resistors have
been revised. MIL-R-93A Amend-
ment 1 is the new rigid standard.

IRC PRECISION
WIRE WOUNDS

meet and beat these new specifica-
tions. They are equivalent to Mil
types RB-15 through 19.

MAXIMUM STABILITY

Temperature cycling even beyond
Mil requirements has only negligi-
ble effect. Send for new techni-
cal bulfetin.

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

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

Send me technical data on: (O Precision Wire
Wounds; O Insulated Chokes; [J BW Resistors;
O 4-Watt Power Resistors

Name.

Title

Company.

Address i

City. State




50

Retyor. PHELPS DODGE o2/ Hoguit Lobre andl

THE RIGHT WIRE
TRANSFORMER,

Foit ot [oing Qualsty—from e T Morker/

Want more information? Usc post card on last page.
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Appliedtion Kuow-How
FOR YOUR
MOTOR OR COIL?

Vast and varied experience in every field of
electrical and electronic manufacture.

control facilities—most complete and up-to-date
line of magnet wire in the industry.

Practical help in selecting correct size, shape
and insulation to meet exact design specifications.

) Unexcelled research, manufacturing and quality

PHELPS DODGE COPPER PRODUETS

CORPORATION

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA

ELECTRONICS — December, 1953 want more information? Use post card on last page. 51
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KOCH Pioneer in Fiberglas reinforced plastz'cs

\!h il

HIMIE Ly

Here's another way your Air Force saves money

Costly aerial cameras and other precision
instruments are now protected by special
Fiberglas cases built to Air Force specifica-
tions by Koch of California (specification MILC
4150A-USAF).

In the roughest kind of usage, not one of the
30,000 cases used all over the world, or its con-
tents, has been damaged. The aggregate saving
to U. 8. taxpayers runs into millions of dollars.

The Koch Fiberglas carrying case pratects
equipment in shipping, handiing and long

term storage. It can be submerged in 40 feet
of water without leaking, or dropped from
trucks without breaking or denting. Its inte-
rior is fitted with moulded cushions of hair
latex pads that protect the most delicate equip-
ment from shock.

The case doubles as both carrying case and
shipping case, and can be shipped overseas
without any additional packaging whatsoever.
It can be re-used indefinitely.

If you manufacture a valuablé product that
needs maximum protection in shipment and
subsequent handling or storage, it may pay
you to investigate the experience and facili-
ties of H. Koch & Sons, pioneer in Fiberglas
reinforced plastics.

H. KOCH & SONS

Pioneer in Fiberglas reinforced plastics

73 BEALE STREET, SAN FRANCISCO

)

e

N Originator of &V Fiberglas Luggage

December, 1953 — ELECTRONICS
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small size?
long life?
and
rature operation?

HY-METS*

High Temperature Metallized Paper Capacitors

Answer several of your capacitor and assembly
problems with one quick stroke. Specify ASTRON
Hy-Mets—for long life in high temperature operation.
Now you can have the subminiature size of
metallized paper capacitors for high temperature
operation without derating. !

Hermetically sealed Hy-Mets utilize ASTRON's new
solid impregnant—to eliminate possibility of any oil or
impregnant leakage from —55C° to +125°C. Hy-Mets
offer high insulation resistance, longer life, lower
power factor and exceptional stability over extremes in
operating conditions. ASTRON Hy-Mets are the
subminiature for the biggest job.

Available in a variety of metal tubular, cardboard.
and JAN case styles for voltage applications up to 600
Volts DC in a wide range of capacitance values.

'y A 3 e
2omr r00wvaL

Write for Bulletin AB-19 on Hy-Mets, giving complete data on
sizes, ratings, mounting styles, engineering performance
characteristics and test specifications.

Astron manufactures a complete line of dry electrolytic, metallized poper,
plastic molded bminiature paper-capacitors, and standard and
subminioture RF intorference filters for every.radio, television and electronic wse.

ond

DEPEND ON — INSIST ON

- =B

ASTRON CORPORATION, 255 Grant Avenve, East Newark, New Jersey

*Trade Moarh e _fbl’OnA"Ol__ 4 Export Division:-Rocke International Corp., 13 E. 40th St., N.Y.C.
in Conada: Charles W. Pointon, 1924 Gerrord St. Eost, Torento.

ELECTROMICS — December, 1953 Want more information? Use post card on last page.
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We haven’t cut
corners on

2 | iAN-C-T6
/7074 WRES

SRIR, SRHVY, SKRF, WL

A

105°C, 90°C, 80°C
 —— =] ut APPRUYED;

o
*Solid colors or spiral marking I?U c

.~ tos eed'
dellverles

FLEXIBLE
CORD

T¥ LEAD-IN
WIRES

COMMUNICATION
WIRES & CABLES

TO SFECIFICATIONS

i LACQUERED

Extra shifts, not speed-ups are e = AND
the way Chester catches up on NYLOK WIRES
production to meet your deliv- i
ery dates. Chester Wires and

3 SHIELDED

Cables are never rushed
through...every foot is qual-

WIRES % CABLES

| ity controlled according to the
highest standards known to !

the industry. This is the reason ] 'nglllall‘]é[m

Chester Wires and Cables are 5
of uniform quality, always de- 1
pendable, whether you use a i COANIAL

foot or a spool. For an extra [ TR CABLE

| measure of reliability, specify

S S W

Chester, for your next electri-

SPECIAL
WIRLS & CABLES

TO SPECIFICATIONS

cal or electronic requirements.

- e

o
WIRE AND CABLE DATA SHEETS ,’%{ 4

Contains complete information on

INVITES INQUIRIES concerning custom
Chester. Quality Conductors. Call or / constructions including polyethylene, polyvinyl chlor-
write for yours, today! ide, nylon, braided cnd lacquered wires, special in- fﬂ",
r sulating materials, glcss yarn or any known material. =
Recommendotions will be mode

without obligation.

CI'IES'I'ER CABLE CORP @
i C HESTER  NE W Y O R K

j l‘@
/‘ﬂ ‘ RESGIS;I{'ERED
J U.S. PAT. OFF.
L_____ - e T $' “. ¥
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when

frequency control is
NorTHERN RADIO NEW

1

e 1 cycle per megacycle stability

e continuously variable to any
frequency from 2 to 4 mc.

o

EEREr——
o
_:__"i[j g

In addition to accomplishing these new highs in stability
with variability, Type 173 Model 1 is so easy to operate that it
can be handled by completely unskilled personnel.

It is excellent as the basic controf oscillator for diversity
receivers, HF transmitters, and other communication devices, or
as a laboratory standard. It also provides both a crystal-
controlled BFO and a time base 100 ke crystal oscillator as a
secondary standard; stability of the latter is 1 part in 5 million.

\ Norrzzry Rapio COMPANY, inc.

147 WEST 22nd ST., NEW YORK 11, NEW YORK
Pace-Setters in Quality Communication Equipment

Northern Radio has long specialized in the design and
construction of Frequency Shift equipment of the types listed
below. Their dependable performance for U. S. and Allied Com-
merce, Governments and Armed Forces all over the world has
earned for Northern Radio a reputation for unquestioned leader-
ship in communications engineering and precision manufacture.

Frequency Shift Keyers
Master Oscillators

Diversity Receivers
Frequency Shift Converters
Multi-Channel Tone Systems

Write for complete information. Tone Keyers
Demodulators

Radio Multiplex Systems
Monitors
Tone Filters

i

M

e - Line Amplifiers
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_ Moldite Debendability

/

MOLDED COIL FORMS

Moldite’s famed precision production facilities
are now devoted to 3 major types of electronic components
—to give the industry a superlative core or coil form
for every electronic application.
Through years of continued engineering and research
Moldite has produced cores of guaranteed dependability,
economy, quality and uniformity. Our customers’
smooth running production lines tell the story best,
Specify a Moldite core specially designed
and precision made for you,
with absolute uniformity from first to last.

. .. Send for our new
Catalog No. 110 —
THE MOST COMPLETE
LINE OF CORES
IN THE INDUSTRY!

!

i \N\:“

MQ\U‘“ o FORM
e

Robert T. Murray  Jerry Golten Co.  Martin P. Andrews  Perlmuth-Coleman & Assoc. Jose Luis Ponte
614 Central Ave. 2750 W. North Ave. Mott Road 1335 South Flower Cardoba 1472
EastOrange, N.J.  Chicago 22, Ill.  Fayetteville, N. Y. Los Angeles, Cal Buenos Aires
56 Want more information? Use post card on last page.
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MAGNETIC IRON CORES
FERRITE CORES

MOLDED COIL FORMS
(iron and phenolic)

MAGNETIC IRON CORES
FILTER CORES
THREADED CORES
SLEEVE CORES
CUP CORES

Samples promptly submitted upon request
for design, pre-production, and test purposes

NATIONAL

COMPANY

1410 CHESTNUT AVE., HILLSIDE 5, N. J,

December, 1953 — ELECTRONICS



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

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

J. Chesler and Sons, Inc., Brooklyn, N.Y., manufacturers of the pre-

NEW DESIGN USING WALDES TRUARC RING assembled "Reddi-Mount” cylindrical lockset, uses a single Waldes
PERMITTED THESE SAVINGS Truarc Retaining Ring instead of an old fashioned nut and washer
B WS to secure the entire assembly of their lock. This new, improved
Costof Nut . - . - . . . $10.00 per thousand fastening method enables Chesler to eliminate costly threading . . .
Cost of Washer . . . . . 3.80 ~ - save money on material . . . speed assembly time by 50% and pro-
Labor for Threading . . . 2.00 * ” duce an improved, more durable product.
Assembly ... ..... _8.00 " "

You, too, can save money with Truarc Rings. Wherever you use
machined shoulders, bolts, snap rings, cotter pins, there’s a Waldes
VRUARCIWAN Truarc Retaining Ring designed to do a better, more economical
|  Cost of Truarc Ring and :ob. Waldes T Ri " 8 : d = d
|| Grooving Operation . . $11.52 per thousand job. Waldes Truarc Rings are precision-engineered . . . quick an
Assembly ........_ 200 “ . easy to assemble and disassemble.

[ TOTAL $13.52 Find out what Waldes Truarc Retaining Rings can do for you.

e = A Send your blueprints to Waldes Truarc engineers.

TOTAL $18.80

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

, SEND FOR NEW CATALOG | S

J - smomwez Waldes Kohinoor, Inc., 47-16 Austel PI, L.1.C.1,N. Y.
=

AL Ring catalog.

1
|
|

. |
Ul g ! I
B, | (Please print) |
— |

CF e |

.__:\ : \:t__'::f~ : NOINE. oottt et n et sreeres e et ar e sree st b sasevere i

-) P— BT | 0TI T AT WS W rrand s :

k
| - |
' |
| I
4 I

wnlnns y i Please send me the new Waldes Truarc Retaining

REG. U. S. PAT. OFF.

RETAINING RINGS

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

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

FOLLOWING U.S. PATENTS:2,382,947: 2.302,948: 2.416,852; 2,428.341: 2,439.785: 2,441,846

2.455,165; 2.420.941; 2,403,380: 2,463,383: 2.487.802: 2.487,803: 2.491.306: 2.509.081:
AND OTHER PATENTS PENDING
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ELECTRICAL

MANUFACTURERS WHOSE PRODUCTS SERVE BEST...

s« Bhelden

WIREMAKER FOR INDUSTRY

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




The Quality of Your Product
can be no better than the
Quality of its Component Parts

/ e

Nt .’/WHEN POOR QUALITY OR FAULTY
DESIGN OF A COMPONENT PART
CAUSES TROUBLE WITH YOUR DE-
VICE — YOU ARE MORE LIKELY TO
% GET THE BLAME THAN THE MAKER

¢ OF THE PART.

In Fuses the BUSS T rmk
represents vnquestioned High
Quality !

\X/ hy take a chance with your product and your reputation
when BUSS and FUSETRON Fuses are available?

To maintain highest quality every BUSS and FUSE-
TRON fuse used by the electronic industries is
electronically tested. A sensitive testing device rejects
any fuse that is not correctly calibrated, properly constructed
and right in all physical dimensions. '

BUSS quality means dependable electrical protection
under all service conditions and — BUSS quality means fuses
that blow to protect — never needlessly.

That's why- manufacturers for over 38 years
have standardized on BUSS Fuses for dependable
electrical protection.

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

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

Name

Should you have a problem in electrical
protection, BUSS places at your service the St
world’s largest fuse research laboratory and '% Company
(]
»

its engineers.

p

Title

Address___ —

o 3 ]
FOR MORE lNFORMAT|°N Afdll tbls COIIPO” 8 City & Zone R _State 1253 FLRC
[ ]
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TYPE J |

FATINT APP FQn

Q)

Type J Bradleyometer

For circuits requiring a high
quality adjustable resistor . . .
the Allen-Bradley Type J Brad-
leyometer is the only choice. It
is not a film or paint type re-
sistor. The resistor element is
molded tosatisfy your resistance
rotation curve. After molding,
the resistor characteristics re-

main permanently stabilized.

Single Frequency Signaling Units
Equipped with Allen-Bradley Resistors

The eight Western Electric single
frequency signaling units, being
assembled above, transmit and
receive telephone dial pulses
and supervisory signals over
voice circuits. They convert di-
rect current dial impulses to
2600 cycle signal that is trans-
mitted to alternating current ap-
paratus on telephone lines.

Each unit utilizes 4 Bradley-
ometers and 23 Bradleyunits.

The resistor elements of the
Bradleyunits are encased in
plastic insulating shells. Hence
they can be closely grouped in
a compact chassis.

Since Bradleyunits are rated
at 70C instead of 40C, they
assure stability and perma-
nence which are important
features in long distance tele-
phone equipment.

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

D
ALLEN-BRADLEY

)
FIXED & ADJUSTABLE RADIO RESISTORS

é of radio and electronic equipment
= QUALITY =

December, 1953 — ELECTRONICS

BRADLEYUNITS
V2-1-2 Watts

Bradleyunits function perfectly
through a temperature range from
—60C to 4-70C. Changes due to
humidity ore negligible. Bradleyunits
are corrosion resistant and will easily
pass the 200 hour salt spray test,

Sold exclusively to manufacturers

G000 % 00000000000000300000000000000000000000006000000000000

60 Want morc intermation? Usc post card on last page.
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advancement \
in instrument \

design — - \

BRIDGE

MOVING
colL CORE

MAGNET

HAIR
SPRINGS

MACHINED
BRASS
CORE YOKE

MACHINED
SOFT IRON
QUTER POLE
STRUCTURE

EXPLODED DIAGRAM SHOWING
1] 19 CONSTRUCTION

Reg. U. S, Pat. Off,

TWO VIEWS SHOWING COAXIAL MECHANISM
ACTUAL SI1ZE

(Total Weight 0.8 oz.) /

COAXIAL METER MECHANISM DESIGN’
OPENS NEW FIELDS OF APPLICATION

A new Marion concept in the mechanical design of the moving coil galvanometer magnetic system
has resulted in a “miniature’’ movement with performance characteristics and durability exceeding
existing ruggedized or regular panel instruments of far greater size and weight. The Marion ** Coaxial**
assembly provides a magnetic field of great strength, uniformity and stability which is self-shielded.
Ruggedness and stability are inherent in the basic simplicity of the design. The small size and weight
make practical the application of the moving coil mechanism as a component of a great many elec-
trical or electronic instruments or other products. This is especially pertinent in aircraft instruments
where size and weight are of critical importance, yet no compromise can be made with performance
and durability.

The new assembly (see exploded diagram) consists essentially of a soft iron outer pole structure, a
non-magnetic yoke and a magnetized core of such diameters that the yoke fits snugly in the pole
structure and the core within the yoke. The assembly is locked by attaching the bridge to the pole
structure by means of two screws — the only fastenings in the entire assembly. A locking finger on the
bridge holds the core and the frame in position. Rotation of the core yoke is prevented by the slot in

the bridge flange which engages one of the legs of the frame. The moving coil is contained by its
pivots, and bearings located in the bridge and the base of the frame.

The basic design in which all critical dimensions are machined from a common center (the bearing
axis) gives far more precise and uniform alignment than is possible with stamped assemblies. The
interlocked assembly assures maintenance of these close tolerances and affords far greater rigidity
and sirength than is available in conventional mechanisms, particularly when mass is considered.

MECHANISMS BY MARION

The Marion " Coaxial’’ mechanism has many applications, not only in indicating
instruments, but also @s a compeonent of equipment utilizing the moving ceil gal-
vanometer principle. It is one of a number of Mechanisms by Marion that extend
the field of application of moving coil galvanometers where previously size, weight
or performance characteristics prevented their use.

Marion Electrical Instrument Company, 401 Canal Street, Manchester, N. H.

*Patents Pending

MANUFACTURERS OF RUGGEDIZED AND “REGULAR'” METERS AND RELATED PRODUCTS

ELECTRONICS — December, 1953

Copyright 1953 Marion Elec. Instr. Co.

Want more information? Use post card on last page. 61

www.americanradiohistorv.com 3



) CAPACITORS

G.E. ANN UUNCES new line of

1
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Micro-miniature Tantalytic Gapacitors

Smallest electrolytic capacitors commercially available—
permit new design flexibility for low-voltage d-c applications

General Electric’s new Micro-miniature Tantalytic
capacitors combine smaller-than-subminiature size,
large capacitance and low leakage current. They permit
new design flexibility in low-voltage, d-c circuits. ::
particularly transistorized subminiature assemblies

where space is at a premium, such as hearing aids.

SUPERIOR PERFORMANCE. Micro-miniature Tantaly-
tic capacitors outperform aluminum electrolytics in
electrical stability, operating and shelf life, because of
the inert characteristics of tantalum metal and the
stability of its oxide. They gain added reliability from
the use of silver cases, a non-acid electrolyte, and com-
plete sealing that prevents leaking and contamination

of the interior.

WIDE TEMPERATURE RANGE. Micro-miniature Tanta-

lytics can operate over a —20 C to +50 C range—may
be stored at —65 C. With some capacitance derating,
they can operate well below —20 C. At —55 C, units
rated 10 volts and above will maintain at least 65%
of their 25 C value. They also perform satisfactorily

' above 450 C with some life limitations.

AVAILABILITY, Designed especially for non-resonant,
non-critical applications such as coupling, by-pass and
filtering, Micro-miniature Tantalytics can be obtained
in sample lots 2 to 3 weeks after your order is received
at the factory. Production lots can be shipped 6 to 8
weeks after your order is received. For more informa-
tion, see your G-E Apparatus Sales Representative or
write for bulletin GEA-6065 to General Electric Com-
pany, Section 442-13, Schenectady 5, N. Y.

C@{ymfd LS out medt W%m /Wwé

GENERAL @3 ELECTRIC

T AVAILABLE RATINGS T
Werking Moximum muf 1/2¢ |
volts 5
d-¢ | 5/16" Length | 1/2 Longth s |
e
2 3.0 &.0 |
4 2.0 40 | ! .
6 15 a0 ACTUAL SIZE
8 1.2 2.5
10 1.0 20 - — —
14 T 1.5 | |
fa—ni
These ratings ore boted on known muf X ! 5/16"

Ia 4'?53’3 copacitance toleranca, Oihar
rolings, particulorly whels muf values,
can be supplied if the muf X voll rating
is not exceeded for the voltage invalved. |

e

ELECTRONICS — December, 1953

voll eapabilities. They meet tho — 157 k

LARGE CAPACITANCE and small size make
Micro-miniature Tantalytics valuable where
space is at a premium, Diameters are .125 in.

’
T o

il AP

heegiiR e
IDEAL COMPANIONS. Transistors and Micro-
miniature Tantalytics make ideal companions in
low-voltage d-c miniaturized assemblies.

Want more information? Use post card on last page. 63
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10 MEET YOUR Q%{){w

NEEDS PROMPTLY

SUPERIOR ELECTRIC VOLTAGE CONTROL
EQUIPMENT IS AVAILABLE THROUGH AN
ELECTRICAL DISTRIBUTOR CONVENIENTLY
LOCATED NEAR YOU

POWERSTAT
VARIABLE TRANSFGRMERS

There is an Electrical Distributor in your territory who carries
comprehensive stocks of SUPERIOR ELECTRIC Voltage Control
Equipment. He is a specialist carefully selected for his
knowledge of your requirements and his ability to give you

prompt, courteous service. He is as near as your telephone.
Call him for your voltage contral requirements.

TO MEET YOUR Vﬁe@(’/

NEEDS BETTER

SUPERIOR ELECTRIC VOLTAGE CONTROL
EQUIPMENT IS AVAILABLE IN A COMPLETE
LINE FOR THE MAJORITY OF APPLICATIONS

STABILINE
AUTOMATIC VOLTAGE REGULATORS

VOLTBOX
A-C POWER SUPPLIES

SUPERIOR ELECTRIC designs, engineers and manufactures
Voltage Control Equipment specifically to meet today’s de-
mands. A wide range of standard types in numerous capacities
and ratings are affered. In addition, The Superior Electric
Company — thoroughly experienced in the field of valtage
control — offers to work with you in developing special
equipment ta meet your special needs exactly.

REGULARLY QM MILQ&M

BY OVER 1,600 LEADING DISTRIBUTORS
THROUGHOUT THE COUNTRY

VARICELL
D-C POWER SUPPLIES

SUPERIOR
5-WAY BINDING POSTS

5&#@##5\5\;’3&&-&.‘0..

me SUPERIOR ELECTRIC <o, -

BRISTOL, CONNECTECUF o T

® & ® 0 0200660600620 0006660606 4 @
THE SUPERIOR ELECTRIC CO., 212 Mae Ave., Bristol, Conn.

Please send me the name of the Electrical Distributor nearest me who stocks
SUPERIOR ELECTRIC Voltage Control Equipment,

| am interested in ] POWERSTAT Variable Transformers [] STABILINE Automatic
© Voltage Regulators {] VARICELL D-C Power Supplies [J VOLTBOX A.C Power
Supplies [ 5-WAY Binding Posts.

NAME

POSITION
|company

€O: ADDRESS .
ciry’ ZONE STATE

64 Want more information? Use post card on last page, December, 1953 — ELECTRONICS
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Potter & Brumfield =)

tandard Relays

offer you many advantages

The extensive line of Potter & Brumfield Standard Relays will 2 Lower Cost—These relays are already tooled. They
meet the circuit requirements of a wide varie'y of applica-
tions. Wherever a P & B standard or slightly modified ver-

are manufactured in production quantities. You gain
substantial advantages in costs.

sion can be used to solve your problem you jain these im-
3 Fast Delivery—Orders for standard relays can be

portant advantages.
filled from stock or with a minimum delay.

1 Proven Design—P & B Standard Relays are the
result of more than 20 years experience in relay
design and have been completely proven under all
kinds of operating conditions. You are assured of

4 sold through Distributors—Popular types avail-
able through P & B franchised Electronic Parts Dis-
tributors located in all principal cities.

long, trouble-free, dependable performance.

o POWER RELAYS

PR Series—Heavy Duty—

For across the line power circuits, high
current or high voltage switching.
From SPST to DPDT. AC or DC actua-

tion. Silver contacts.

MR Series—Medium Duty—

Medium duty, smaller in size. Positive
wiping action ond high contact pres-
sure. From SPST to 3PDT. AC or DC

actuation,

€) ceneraL PURPOSE
RELAYS—Light Duty

KR Series—For applications
where space and weight are impor-
tant. Withstand high shock and vibra-
tion. From SPST to 3PDT. AC or DC
actuation.

© muLtipLE conTacT
RELAYS —Light Duty

KL SerieS—Longer actuating coil
gives power to octuate additional
contocts and maintain 15 gram pres-
sure, From SPST to 4PDT. AC or DC
actuation.

THERE ARE MORE THAN 110 S

e e B

LAY STRUCT

b T Y AT R W T TR

TANDARD P &B RE

- VT R g R

URES

o MULTIPLE LEAF
RELAYS

SU Series —For multiple circuit
switching of power loads. Contact
springs heavy tin-coated phosphor
bronze. From SPST to 4PDT. AC or
DC actuation.

o LATCHING RELAYS

LK Sel’ieS—Compact, high contact
capacity, resists high vibration. Coils
available for either AC or DC current
or voltage operations. From SPST to
4PDT. Y& " fine silver contacts.

e PLATE CIRCUIT
RELAYS

LM and LS Series — Actuate on a
few milliwatts. Easily adjusted. Small,
rugged, low in cost. From SPST to
DPDT. DC coils only.

€D mPuLSE RELAYS

AP Series— Avtomatic stop pre-
vents backlosh or overtravel. Precise
switching regordless of operating
speed. Either AC or DC current or
voltoge actuation.

see other side for more P & B Relays —»
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OTELEPHONE RELAYS

MH SerieS—Smollesf, most versa-
tile. Maximum coil power 22,000
ohms. High contact capacity. Manxi-
mum 16 springs. From make to double
break. AC or DC actuation.

MJ Sel'ies—l.onger, more flexible
contact arms. Lower spring load rate.
Sensitive, fast acting. Has long life.
From make to double break. AC or
DC actuation.

ST Series —Short type for restriced
space. Standard telephone design.
Fast acting—50 MW per movable
pole. From make to break-make.
DC actuation only.

LT Series—For DC voltage or cur-
rent. Operating time of less than 10
MS can be accomplished. 50 MW
per movable pole. From make to
double break. DC actuation only.

© moTor sTARTING
RELAYS

MS Series—a voltage controlled
relay insures throwout of the starting
winding when motor reaches rated
speed. Fast acting double break.
High pull in, low pull out.

@ Heavy puty—
SHOCKPROOF RELAYS

SP Series—Can be mounted in any
position. Particularly resistant to vi-
bration and shock. Rugged construc-
tion. From SPST to DPDT. AC or DC
actuation.

@ surer sensimive
RELAYS

SS Series—Ultra sensitive. Oper-
ate on less than 10 MW, Dual coils,
10G vibration resistance. Wide ver-
satility. One form C-SPDT. DC actua-
tion. Fine silver contacts.

@400 CYCLE
AC RELAYS

AF Series— 5 gram or higher
contact pressure. Withstand betfer
than 10G shock. Heavy cast mounting
foot. One form A to 2 form C. Silver
or palladivm contacts.

Polter 2 Brumifie

EXPORT: 13 E. 40TH sT.,

@ super miDGET
RELAYS

SM Sel'ieS—Tiny and rugged . ..
plug-in—one form C. High degree of
resistance to vibration and shock. One
form C-SPDT. Coined sifver to rhodium
plated contacts. DC actuation.

~—
L 3
@D
) \
T
Y
e @ sueminiaTure
' W - SENSITIVE RELAYS
PW Series — Standard 7 pin
plug-in. Ruggedized for vibration and
shock. Operating power 25 MW, Con-
tact load 2 amperes.

(8 p
A= (z O @MINIATURE DC
S —— NG POWER CONTACTOR

MB SerieS—High current contoct
capacity and rugged construction.
Contact pressure approximately 250
grams rated 60A ot 28V DC.

D space saver
RELAYS

CA Series—Small size with large
current carrying capacity. Fost arma-
ture release. Fiber mounting base.
SPST-NO-double break. AC or DC
actuation.

) pHoTO FLASH
RELAYS

FR Series —suitable for photo flash
or high voltage requirements. Con-
tacts carry high current surge without
sticking, burning or pitting. SPST to
DPDT. AC or DC actuation,

(D oust cCOVERS AND HERMETIC SEALING

All P & B Standard Relays can be supplied with dust covers or her-
metically sealed cans with either solder or plug-in headers.

@ Write Home Office in Princeton or phone your
focal P & B Sales Office for new master catalog
illustrating and describing our wide line of basic
relay structures, housings and enclosures. Samples,
recommendations and quotations promptly fur-
nished on special problems.

PRINCETON, INDIANA

NEW YORK « SALES OFFICES IN PRINCIPAL U. S. AND CANADIAN CITIES

P & B CATALOGUED RELAYS AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR

www.americanradiohistorv.com



NEW GE COMPONENTS
ADD QUALITY T0O PRODUCT DESIGN

Uilizing General Electric components,
manufacturers are assured of precision-
engineered products which surpass the
most stringent stability requirements.
Designed with performance as the
primary objective, these units are also
mass produced at low component cost!
And, General Electric’s tremendous
manufacturing capacity erases your

unit supply problems!
Decide today to investigate
these new G-E products . . .
and to incorporate
them in your
design plans.

.y renon le ical signg]g. Contin.
T anq development i
[ (?mmunxcation, instrumﬁ?nn

“Print-Wire»
CIRCuIT BOARDs

an:'lsgd in Scores of Mimary
OMmmercial Applican'ons.'

The im
2 Portance of ¢;.
Printed wiring ig well rce;cl-g

Ognized p
Y Manuface
commercial eCIuipm urers of b()th

«« profi
and developnl;)e:t_yt from

Specify G-E
-E Clamp.
faster x.ielivery. HC?.)ES

physical §;
s y 1Zes. Re.
embedded In ceramje witi

Mmatching

Materials i }
. in flag : :
diamerers up to O::)?vd( UP O 213" widehs wi ' .
. A .. ire
4 =R

General Electric Company, Section 4113
Electronics Park, Syracuse, New York

- Please send me detailed information on your General Electric:
LET G-E I [] DELAY LINE [] *“Print-Wire” CIRCUIT BOARDS
[] METAL PARTS [7] RESISTORS
APPLICATION ENGINEERS
ADVISE YOU! I
BIA13566666060606600060660

77.77j i??T“A l ([FlN 750 660 0060000060000650000000000600006000000
_’_,7‘77 uu75m: t‘v‘_‘_“ "‘\\l
i w GENERAL @3 ELECTRIC
)

.
N, PROGRESS /24
S L

Want more information? Use post card on last page.
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Here’s how fo
get exactly the coils you need

You can get C.T.C. slag tuned coils,
single layer or pie type windings to
your exact specifications — military
or personal — with expert workman-
ship and correct in every detail as to
materials and methods.

C.T.C. coil forms are made of qual-
ity paper base phenolic or grade L-5
silicone impregnated ceramic. Mount-
ing bushings are cadmium plated
brass; ring type terminals are silver
plated brass protected by water dip
lacquer. Terminal retaining collars of
silicone fibreglas which permit 2 to 4
terminals, are available on forms des-
ignated Type C above. Wound units

COIL FORM SPECIFICATIONS

Mounting

Stud Mounted
Coil Thread Form . A.
Form Material Size 0O.D. Height
LST  L-5 Ceramic 8-32 %" %"
LS6  L-5 Ceramic 10-32 W" 214"
LS5 L-5 Ceramic %28 W 1Y
LS8  L-5 Ceramic %-28 %" %"

LS7  L-5 Ceramic 2 114467
LSM  Paper Phenolic  8-32 " 274"
LS3  Paper Phenolic  %-28 3" 1%
LS4  Paper Phenolic %-28 2" 27

NOTE: Types LSS5, LS4, LS7, LSE have slug locking spring.
Type LST, available with slug locking spring as type LSTL.
Type lS|4 has fixed lvgs — all cthers have adjustable ring
terminals.

66

can be coated with resin varnish, wax
or lacquer. All units are furnished with
slugs and mounting hardware.

A table of frequencies and perme-
abilities relating to the slugs used in
the coils shown above is contained in
C.T.C. catalog 400. Send for your
copy, and ask for prices and specifica-
tions on the coils you need. Be sure to
send complete specifications for spe-
cially wound coils.

All C.T.C. materials, methods and
processes meet applicable government
specifications. Cambridge Thermionic
Corporaticn, 437 Concord Avenue,
Cambridge 38, Mass. West coast man-
ufacturers contact E. V. Roberts,
5068 West Washington Blvd.,
Los Angeles, and 988 Market Street,
San Francisco, California.

CAMBRIDGE THERMIONIC
CORPORATION (i

e o
&

custom or stanf% -

Want mare information? Use post card on last page.
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the mignteed components

NEW COIL KIT X2060 for developing
prototypes and pilot models contains 10
slug-tuned coils of LS6 size, type C, with
silicone fibreglas collars. Range: from 2
Microhenries to 800 Microhenries, each
coil slightly overlapping next coil in
scale. Kit includes mounting hardware
plus chart listing data of interest to de-
signer. Coils are color-coded to chart,
enabling designer to order in quantity
once specifications .

are determined.

/.

o
\ﬂz\J;\'

\

See our listing in Electronics Buyers’ Guide -3
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Capacity: Whether you require a few hun-
dred or several million parts, the right size
and type of equipment is available. Ample
kilns available plus many special kilns, in
cluding controlled atmosphere kilns, provide
firing capacity at optimum temperature.

ume: Batteries of pressestinclude sev-
> rref, each capable of producmg up

Low Cost: The right equipment for every
job means that your work is produced at the
most favorable cost.

Variety of Materials: In AlSiMag you
have the widest choice of materials so tha
you can most recdily match the material tc
your requirements. Llatest property chart
sent on request,

ANOTFER -
NEW PLANT (7
ithe third in three years)

AGAIN PERMITS

QUICK
L’ DELIVERIES!

i "’y: More than fifty years of spe-
ﬂ d'ﬁ(perien'e has made it possible to
IS:Mog parts that meet ‘'impos-

Engineering Assistance: [f you will
send details of your requirements, our engi
neers will submit suggestions on material
and design to ass’st you in finding the most
efficient and eccnomical solution to your
requirement.

S2ND YEAR OF CERAMIC LEADERSHIP

A SUBSIDIARY OF MINNESOTA MINING
AMERICAN LAVA CORPORA Tl '
CHATTANOOGA 5, TENNESSEF

OFFICES: METROPOLITAN AREA: ¢71 Broad St.,Newark,N.J., Nitchsll 2-8129 ®SYRACUSE, N. Y.: 330 Arlington Ave., Phone 76-5068 ® (lEVElANiJ: 5012 Eudid Ave.,Room 2007, Express 1-6685
NEW ENGLAND: 1374 Moss. Ave.. Cambridge, Mass., Kirklond 24298 © PMHI_ADELPHIA: 1649 N. Breoc SE., Stevenson 4-2823 & ST..LOUIS: 1128 .Wushlnglon Ave., Garfleld 4959
CHICAZO: 228 N. LaSalle St.,. Central 6-1721 ® SOUTHWEST: Joba A. Gmen (o., 6815 Oriole Dr., Dalles % Dixon 9918 ® LOS ANGELES: 5603 M. Huntington Dr., Capital 19114
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UG.242/U
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UG-245/U

MX-195/U

KB-51-01

KB-71-01

KB-91-02

KB-51-02

KB-81-01

UG-114/U

UG-244/U
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UG-246/U

Want more information? Use post card on last page.

KB-11-01

K8-91-03

KB-11-02

coNNECcTORS BY IKINGS

BN Connectors are small, lightweight
connectors designed for use with
small cables such as RG-55/U, RG-
58/U and RG-62/U. They are widely
used for Video, I|. F., Trigger Pulse

and Low-Power R. F. applications.

During its many years of collabora-
tion with our Armed Forces, Kings has
developed engineering skills and pro-
duction know-how that have won them
"top-priority’” with radio and elec-
tronic engineers everywhere. Con-
stant research and rigid quality con-
trol are responsible for the increasing
demand for Connectors by Kings.

Our fully-staffed engineering depart-
ment is ready to serve you promptly
and skillfully. You'll be glad you
called on Kings first.

@(l NGS §7ectrorics co.mc.

40 MARBLEDALE ROAD, TUCKAHOE, N. Y.

IN CANADA: ATLAS RADIO CORP., LTD., TORONTO

WWWw.americanradiohistorv.com
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FOR APPLICATIONS IN RADBAR, TELEMETERING, TELEVISION, NUCLEAR PHYSICS

DIGITAL COMPUTING,

"'*\:'(:( b g

2 & . u e
Coincidence Detector, Type W“{/*S:_: @ : guganr "'I‘T'" = s L et it
12018, another of the '— . L 4 o e e P _-"'*.'tl-."-' o _-i
basic elements in Bur- U TpTeEa by ﬁ’-"’”'_“,_ﬂ.j“ ! ;:“ i T e
roughs’ line of ““Unitized” _h_{“_ BT J,\.a"% -.| O b ]
Pulse Control Equipment. S iy &

= % ' | i N

lek N [ 4 5 }

“Unitized’’ Pulse Control Equipment

bermits fast, easy readaptation of electronic test circuits

Speedy assembly of clectronic testing
equipment is one big advantage you
gain when you usc versatile Burroughs
pulse control units . . . but there is
another tremendous advantage that only
“Unitized” equipment offers. Since each
Burroughs unit performs just one basic
operation—such as generating, counting,
mixing, gating, or delay—it’s easy to
reassemble equipient for a different project
when one set of clectronic tests is com-
pleted. You simply make a block
diagram of the new circuit needed and
rearrange the cables to correspond to
your diagram. This flexibility permits
you to quickly perform tests which other-
wise might require a very long time or
not be undertaken at all.

PULSE GENERATORS
COINCIDENCE DETECTORS
PULSE DELAYS

FLIP-FLOPS

PULSE GATERS

CHANNEL SELECTORS
MIXERS

ELECTRONICS — Becember, 1953

SIMPLY “PLUG IN"
BURROUGHS COINCIDENCE DETECTORS

Both of the coincidence detectors offered
by Burroughs demonstrate the practical
one-basic-function principle that makes
Burroughs “Unitized” Pulse Control
Equipment so suitable to your needs.

Burroughs Coincidence Detector, Type
1201B (shown here), is designed to detect
coincidence between the output signal
of a flip-flop and 0.1 microsecond pulses.
Two inputs are provided for each unit.
Onec accepts 0.1 microsecond pulses with

amplitudes of 12 volts or more. The
other accepts the output of Burroughs
Flip-Flop, Type 1101C or equivalent.

Burroughs “Unitized”  pulse  control
assemblics have been in constant use for
more than two years. Their proved
dependability  has  led to  their use
by many leading clectronic research
organizations, including: Massachusetts
Institute of Technology, Consolidated
Enginecring Corporation, The Catholic
University of America and Magnctics
Rescarch Company.

For full information on Burroughs “Unitized” Pulse Control Liguipment, write or call Department 12F,

Electronic Instruments Division, Burroughs Corporation, 511 North Broad Street, Philadelphia 23, Pa.

ELECTRONIC INSTRUMENTS DIVISION

urrou

hs

W

THE BEST KNOWN NAME IN OFFICE MACHINES

Want more information? Use post card on last page.
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D o you know Radio Receptor Company gives

lnstant attention to Diode

Orders, and prompt

Deliveries on many types —

E specially JAN types IN34A, 1N69, IN70, 1N&1.

So why not consult with us now!

i p o 1

Diffused PNP Junction Transitors [*
RR14, RR20, RR21 and RR34
in production quantities for
applications in low level audio
circuits. Also available = R : : e 1
hermetically sealed.  Seletron & Germaniym Division

_ Sinee 1922 in Bodio and Electronics

© SALES DEPT: 251 WEST 19th STREET, NEW YORK 11
i ; P'.ILE_'I'_U_MES JH BROOKLYH, M. V.
£ SR :
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THEY HOLD TIGHTER
_because they bite desper!

¢

v

3

LOCK WASHERS

L L i3 o
W 2-——” ("‘w»*“"a§ Q\Lf”"

Vibration? Use SHAKEPROOF Lock Washers. Exclusiva tapered-twisted
locking teeth bite deep . . . and actually lock even tighter as vitration increases.
They resist any backward rotation of screws or nuts .. . assure

positive protection against loosening due to vibration.

2 S AKEPROOE

= ®
" . »H
contains a wide variety of SHAKE- B %/W’W‘mawm

PROOF Lock Washer types and sizes for r-] DIVISION OF ILLINDIS TOOL WORKS
acial teting.cn Foar awo: orodVERang ‘. St. Chorles Road, Elgin, lllinois » Offices in principal cities
Y

a
,~§
W
=y

vibration loosening problems now . .
Send for your kit today! In Canada: Canoda Hlincis Tools Limited, Torento, Ontario

woav®

wWww americanradiohistorv com



Available in

:

iy
AT
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quantity-NOW!

-2 UNION TYPE M

-~ =/ MINIATURE RELAYS

TYPICAL PERFORMANCE DATA

Service Temperature -65°C to 125°C -55°C 1o 85°C

Style FM (6-pole) 303125 303085

Coil Resistance 325 ohms 325 ohms

Nominal Voltage 26.5 26.5

Max. Pull-In Voltage at 18 18
Max. Rated Temperature

Max. Drop-Out Voltage at 13 13

Max. Rated Temperature

Service Continuous
Shock 40 G's for 10 milliseconds
Vibration 10 to 55 cycles per sec.—

0.060 total excursion
Life Expectancy 1,000,000 operations minimum

2 amps. at 26.5 Volts—
Resistive Load

Contact Rating

Breakdown Voltage at 1000 volts a.c. between
Sea Level case and contacts or coil

GENERAL APPARATUS SALES

MEET ALL REQUIREMENTS OF MILITARY
SPECIFICATIONS MIL-R-5757 A & B

NOW, you can buy Union type M miniature re-
lays in quantity. And due to our large produc-
tion facilities, you can expect a delivery date that
will meet your needs. Both 6-pole and 4-pole dou-
blethrow models are available. They meet all re-
quirements of Military Specifications MIL-R-5757
A&B.

Here are the facts: shock load rating for the
Union type M relay is 40 G’s for 10 milliseconds,
and this figure is obtained with the relay deener-
gized. This is an important point to remember, be-
cause some relays are shock-rated with the relay
energized, resulting in a stiffer assembly with a
higher (and non-comparable) G rating.

Breakdown voltage at sea level is 1000 volts be-
tween case and coil or contacts, a figure unmatched
by any known comparable relay. The low 18-volt
pull-in voltage is given for maximum rated temper-
ature. You do not have to allow for temperature
rise when you use this design figure.

This relay, weighing only 3% ounces, is her-
metically sealed containing nitrogen under pressure.

General Apparatus Sales Department E-67
Union Switch & Signal Division
Westinghouse Air Brake Company
Pittsburgh 18, Pa.

Please send additional information on Union type

UNION SWITCH & SIGNAL

Name iifwipigpiiG . . C5iie e Title .
DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY

Company
PITTSBURGH 18 x PENNSYLVANIA Address | ..., .....0... P O Ty f iy g .o
) City, Zone & State .,.... el'sTe &3] sTAToTsxsRSRSEORSIORETS S 8 0 o XS

NEW YORK CHICAGO ST. LOUIS SAN FRANCISCO
Want more information? Use post card on last page. 73
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the answer
to most interval
timing=control problems

MANUAL SET TIMERS ¢ Series RS

Compact, rugged construction handles high load without auxiliary
relay. Heavy-duty, snap-action contacts maintain continuous pres-
sure and wiping action. 18” color-coded leads facilitate wire con-
nections. 20-amp. rating—completely enclosed —2'%." dia., 3%"
length — easy-setting knob — elapsed-time indication. Time-cycle
ranges, 15 min. to 12 hrs., dial calibration, 15 sec. to 15 min. 115-volt
AC current, 60. 50, or 25 cycles. Complete information in Bulletin #59

INSTANTANEOUS RESET TIMERS « Series PAB

For process control in industry. Have automatic reset, time-setting
adjustment, large numerals. Extremely accurate. Built to stand hard
usage. Timing range 1/10 sec. to 5 sec. in 1/10-sec. steps (PAB-3S)—
to.2 min. to 3 hrs.in 2-min. steps (PAB-3H). Complete information in
Bulletin #58

AUTOMATIC RESET TIMERS ¢ Series P and M

Series P have AC input line cord, built-in actuating start button,
receptacles for plug-in remote-control and load circuits. Time cycle,
15-sec. to 5-min., dial calibration, % sec. to 5 sec. 115 or 220 volt AC,
50 or 60 cycles.

Series M is similar to Series P, but start button cannot operate
from remote position. Receptacle for plug-in load circuit. 60-sec. time
cycle, calibrated in seconds. Complete information in Bulletin #68

SIGNALING TIMERS ° Series S

Command eye and ear attention when time intervalis completed. Auto-
matically closes or opens circuit ai end of elapsed time, and operates
buzzers, bells, or lights at remote stations. 5" “x5"x3", readily attached
to wall, panel, or switch box. 115 to 230 volts AC, 25, 50, or 60
cycles. Slow-speed, self-starting motor. Pure silver contacts. Interval
range, 1 min, to 3 hrs., dial calibrated, 1 sec. to 5 min. Complete
information in Bulletin #98

Manufacturers of these and other timers and controls for Industry:
AUTOMATIC RE-CYCLING TIMERS ¢ TIME-DELAY TIMERS * RUNNING TIME
METERS ¢ INTERVAL TIMERS.

A\
NDuSTAIA
Timers that Control Q\I%.M-—zgﬁ/o
the Pulse Beat of Industry J 131

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

INDUSTRIAL TIMER CORPORATION

OGDEN STREET,
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NEW.......

.. LIGHTER WEIGHT LINE SWITCHES

Here’s real line switching versatility for Stackpole Types LP,
LR and other standard variable composition resistors! These little
switches measure only 7/8" diameter by 9/32" deep, exclusive of

terminals.

Six standard types fill virtually every line switching need—from
a low torque model for midget radios with small knobs, to a heavy
duty SP DT type for large combination receivers and television

sets. For auto radio and similar applications,
there is a new high-current, low-voltage type
with doubly anchored terminals that really takes
the stress of heavy wires.

Write for Stackpole Switch Bulletin.

Laminated Bakelite base for reduced arc track-
ing. Securely locked to switch case by four ears.

Unique design prevents solder
from reaching switch mechanism.

Tinned terminals —doubly locked
in position by ears and rivets.

Silver-plated stationary and movable
contacts give increased wiping action
and positive indent.

Electronic Components Division

STACKPOLE CARBON COMPANY

St. Marys, Pa.

FIXED & VARIABLE RESISTORS ¢ LINE & SLIDE SWITCHES
CERAMAG® FERRITE CORES ¢ IRON CORES ¢ MOLDED
COIL FORMS o “"GIMMICK’ CAPACITORS, etc.

Want more information? Use post card on last page.
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DP ST 3 AMPS., 125 V,; 1 AMP,,
at 250 V. AC-DC. U.L. Approved

Type A-10
SP ST 5 AMPS,, 125 V. AC.

With or without dummy terminal.
U.L. Approved ... Type A-11

DP ST 12 AMPS., 12 V. DC.
Ideal for mobile radios.
Type A-12

4

SP DT 3 AMPS., 125V, AC-DC.
For combined line switching and
B+ discharge in large radio or
TV receivers Type A-13

DP ST LOW TORQUE TYPE, 1
AMP., 125 V. AC-DC. UL Ap-
proved Type A-15

SP ST 3 AMPS., 125V.; 1 AMP.,
250 V. AC-DC. With or without
dummy terminal. Type A-16

.

57

U.L. APPROVED
SWITCH COVER
is available for

above switches.
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New metal-clad subminiature capacitors
withstand extreme temperatures

Permafil solid dielectric permits

RUGGEDLY CONSTRUCTED G-E subminiature
metal-clad capacitors meet all requirements
of JAN-C-25 and the proposed MIL-C-25.

Here’s a complete new line of
General Electric metal-clad sub-
miniature capacitors designed to
meet difficult operating condi-
tions. Now you need no increase
in capacitor size for applications
with high working temperatures.

G.E.’s exclusive permafil
solid dielectric eliminates the
possibility of leakage without de-
rating from —55C to +125C—
and up to +150C with proper
derating. Silicone bushings give
high shock resistance—both ther-
maland physical—and leadscanbe
soldered right up to the bushing.

‘operation up to 125C without derating

Muf ratings range from .001 to
1.0 muf in 100, 200, 400 and 600
volts d-c working. They can be
operated at full voltage up to
altitudes of 50,000 feet,

If you need even smaller capac-
itors, G.E. has introduced another
line of new Pyranol* (liquid-filled)
metal-clad capacitors: These are
designed for operation from —55C
to +85C without derating and
offer the same electrical advan-
tages as their permafil cousins.
For further information on per-
mafil capacitors, send for new
Bulletin GEC-987.

GENERAL &3 ELECTRIC

Want more information? Use post card on last page.
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TIMELY HIGHLIGHTS

ON G-E COMPONENTS

Compact high-voltage components built for extra long service life

These G-E high-voltage components offer a .

continuous-service life for long periods under
and mechanical

All are oil-filled and hermetically £ 'qu* o
F .,_ _._'_______..--"'j

extreme
shocks.

temperatures

sealed to resist moisture, dirt and dust. For
applications 5000 volts and hlgher where
corona must be held to a minimum, a wide
range of ratings can be tailored to meet
your needs. Ia your inquiry, please include
all functional requirements, any physical

limitations, and expected quantities. Contact
your G-E Apparatus Sales representative =

for more information.

Rectifiers

Transformers

Detects, measures I|ghi accurately

G-E photovoltaic cells—for applications
where electronic amplifiers are not
practical—provide extra-high output
with stability and long life in capturing
light energy and converting it into
electrical energy. This self-generating
power plant can detect, measure, and
control light—and can measure varia-
tions in colors. These G-E cells are
available in a hermetically sealed series
with standard mountings, and in a wide
variety of mounted and unmounted
sizes. See Bulletin GEC-690.

Speeds solution to field problems

The G-E analog field plotter offers a
valuable aid to electronics equipment
engineers in simplifying complex field

studies. Problems in electrostatics,
electromagnetics, and many other fields
are rapidly solved with this sensitive,
versatile plotting board and associated
equipment. It needs only a low-voltage
d-c supply, and is not affected by line-
voltage variations. Explanation and
instructions are covered in a 50-page
manual accompanying plotter. For de-
tails, see Bulletin GEC-851.

General Electric Company,

Cover wide temperature range

From —55C through -+100C—that’s
the wide range covered by these new
G-E miniature selenium rectifiers.
Stacks—available for either lead or
bracket mounting—have the same out-
standing features as larger G-E
selenium cells: long life, good regulation,
high reverse resistance, and low heat
rise. For protection, they are enclosed
in either Textolite* tubes, or hermet-
ically sealed in metal-clad casings. For
more data, contact your G-E Appa-
ratus Sales representative.

EQUIPMENT FOR |
ELECTRONICS MANUFACTURERS

Apparatus Sales Division, SectionD667-26
Schenectady 5, New York

Please send me the following bulletins:

777T‘t

Components Fractional-hp motors Development 4/ for reference
Rectifie i N X i 7
Aec ifiers and Pl:oduchon X for immediate project ,7‘7 1878 l553
Meters, Instruments Timers Equipment

l____________________l

Dynamotors Indicating lights ' [1 GEC-690 Photovoltaic Cells )AA YEARS OF ELECTRICAL LL
Capacitors Control switches Soldering irons | [1 GEC-851 Analog Field Plotter RN ;“OGRESSL Vi
Trunsforme.rs Generators Resistance-welding I 0 GEC-987 Permafil Capacitors A: ﬁL
Pulse-forming networks Selsyns control !
Delay lines Relays Current-limited high- l
Reactors Amplidynes potential tester I Nome __
- 5
K‘Y”'e Amplls'ulis Insulation testers l
otor-generato t Termi board
LG erminal boards Vacuum-tube voltmeter l Company ___
Inductrols Push buttons 1
Resistors Photovoltaic cells Photoelectric recorders |
Voltage stabilizers Glass bushings Demagnetizers I City - o N State
*Reg. Trade-mark of General Electric Co. I

-3
-~

Want more information? Use post card on last page.
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EL SEGUNDO
CALIFORNIA

wi.argest
Range in the
Industry

‘Al5 :
B A T g

PHOTORIECTRIC CEIL

CARTRIDGE TYPES

PHOTOELECTRIC CELLS , _ , 1.5 mato 60 ma

] Y 20 volts to 10,000 volts
Send for Bulletin PC-649 Send for Bulletin H-1

"I NTERNATIONAL RECTIFIER
P

C O R o R A T ) O N
521 E. GRAND AVE ELSEGUNDO ., TALIFORNIA, PHONE: OREGON 8-37738

CHICAGDO 2 05 W WACKER DRT1TY E ., PHONE: FRANKILIN % 388 9
N E W Y OLRIK 5 5 0% M A DL S O N AV ENWUE P H ONE P LAZA 5 - 86 6 5
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advanced
production

techniques

hring you...

STOCK MODEL SPECIFICATIONS**

LINEARITY: =05% of total resistance, or better.
TORQUE: Starting: 0.025 oz. in.

SHAFT ROTATION: 360°.

WINDING ANGLE: 354° Minimum.(A minimum

gap is provided so that brush will not short winding

in region of 354° to 360°.)

TEMPERATURE COEFFICIENT: .00006 ohms/-
ohm/°C max.

TEMPERATURE RATING: Operating range from

—54° to 4-71°C.

ACCELERATION: Will function during accelera-

tion of 50 G's applied along any axis.

VIBRATION: Will function during vibration of E
0.060 in. total excursion, at frequencies varying

fram 10 to 55 cps applied along any axis.

VOLTAGE BREAKDOWN: Wiil withstand 500 v i
AC (rms) at60 cps, between any terminal and shaft

at sea level. h i

WEIGHT: 0.6 oz. *Reg. U.S. Patent Office

New design and advanced produc-
tion technigues enable Giannini
to bring you the advanced
Minitorque* potentiometer at a
NEW LOW PRICE. Here, from
the leader in low torque poten-
tiometer design and production,
is a rugged, high accuracy unit,
at half the price of comparable
potentiometers.

The Minitorque* is a low torque
Instrument Quality potentiom-
cter 17 in diameter, with a stain-
less steel shaft and oilite sleeve
Dhearing. Standard models with
resolution from 0.06% to 0.19%,
and linearities of £0.5% are now
available for immediate deliv-
ery from stock. The Minitorque®
is especially adaptable to labo-
ratory test equipment, computer
systems, remote telemetering,
and process control, where a de-
pendable, lightweight potenti-
ometer is required.

« Stainless Steel Shaft
« Dustproot Construction

« Positive Contact

Low Torque Brush Design

« Moulded Plastic Body

« Platinum Alioy Wire
Standard Model

These resistance
values in stock for
immediate shipment:
500 ohms| 2K ohms| 10K ohms| 50K ohms
5K ohms' 5K ohmsl 20K ohms | 100K ohms

**There are twelve wiring types
available, in addition to special
modifications to customer’s requirements.

Resistance ngi’““"“ A‘;_"';°|9°
urren ota
(ohms +5%) {maat +25°C)| Turns
| 100 | 117 525
250 81 ] 615 |
500 56 760
1,000 39 770
2,000 | 29 [ 1,020
5,000 | 20 ____I_,]LO
—JOL@S ] 14 L l,_400
| _2&_000 8.6 1,660
50,000 5.5 _1,660
100,000 3.9 1,660
354°MIN
TYPE 9
1 35

G. M. GIANNINI & CO., INC. ¢« PASADENA 15,

ELECTRONICS — December, 1953

For complete information,
write for Minitorque*
Bulletin No. 111.

CALIF. + EAST ORANGE, NEW JERSEY

ad

Want morc information? Use post card on last page.
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OTHER GIANNINI POTENTIOMETERS

MODEL 85171A
SPIRALPOT

Slide-wire; infinite resolution; low noise; line-
arity to +0.01%. 1.812” dia. x 1.61V7. Wu”
shaft. Resistances: 2 to 3750 ohms. 1 to 15
turns.

MODEL 85173A
SPIRALPOT

Slide-wire; infinite resolution; low noise; line-
arity to +0.025%. 3.312" dia. x 2.4". 1773
shoft. Resistances: 6 to 25,000 ohms. 1 to 40
turns.

MODEL 85111
MICROTORQUE

Extremely low torque (.003 oz.in.). Resolution
to .06%; 1" dia. x 1.31"; shaft 0.031” dia.;
1.63 watts (average). Resistance: 250 to
25,000 ohms; 12 wiring types. Linearity:
+0.5% or *+0.25%.

MODEL 85193
MINIGANG

Rugged—small; resolution to 06%; 1.125”
dia.; up to six sections; 2 watts per section.
Resistances: 130 to 70,000 ohms. Linearities:
+0.5% or +0.25%.

MODEL 8620
RECTIPOT

Linear motion; rigid metal case; 1" dia.; one
or two elements; strokes from 0.2 to 6.0".
Resistances: from 400 ohms/in. to 15,000
ohms/in.; taps available.

MODEL 85196

N

UNIVERSAL

POTENTIOMETER
High accuracy; rugged. Resistances: 360 to
200,000 ohms. Lineorities: +0.3% to

+0.15%; 12 wiring types; sleeve or ball
bearing models; 1.740” dio. x .81”; avail-
able with sine-cosine or logarithmic outputs.

MODEL 85197
UNIVERSAL
GANGPOT

Up to 12 sections; 2" dia. Resistances: 360
to 200,000 ohms per section. Linearities:
+0.3% to +0.15%; sleeve or ball bearings;
sections phaseable 3609, solid shaft. Anodized
aluminum case; log or sine-cosine outputs.
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s maoe or BERYLCO

Why beryHium copper is specified more
and more for electronic equipment is illus-
trated by this wiper contact for a variable
condenser wsed in Signal Corps combat
transmitting and receiving equipment. It is
made of quarter hard Berylco 165 strip,
.014" thick, cadmium plated. The contact
buttons are silver.

Electrical condudivity here is a must, of
course. But even more important is the
degree of contact the part makes with the
shaft. Too little pressure will make a poor
electrical contact; too great a pressure
will excessively load the shaft. In produc-
tion, the wiper is tested with a combination
leaf spring gage and electric continuity
checker tc register between 40 and 70
grams of pressure.

e BERYLLIUM

Data supplied by the Radio Condenser Company, Camden, N. J.

Once this adjustment is made, the Berylco
contact will exert a constant pressure, come
what may. In fact, it will remain in adjust-
ment even after hand-forming during the
checking operation,

It is just this ability of Berylco to solve con-
flicting mechanical, electrical and service
requirements that makes it valuable to
designers. Here, in one alloy, are combined
such properties as strength, conductivity,
corrosion resistance and elasticity—a com-
bination no other alloy gives you.

if you would like to include beryllium copper
in your plans for the future, we invite you
to share the know-how of the world’s largest

- producer of this unique alloy. For engineer-

BERYLLIUM COPPER

ing help or sample material, call or write
any of the offices listed below.

INVALUABLE

This 16-page booklet, &
called APPLICATIONS ==
UNLIMITED, contains &
nearly 40 casehistories %
— shows how Berylco =%
has solved many trou-
blesome design and
engineering prob-
lems. Send for your 285
free copy today.

TOMORROW’S PRODUCTS ARE
PLANNED TODAY...WITH
BERYLCO BERYLLILUM COPFER

CORPORATION

DEPT. 3L, READING 21, PENNSYLVANIA
New York ¢ Springfield, Mass. « Rochester, N. Y. « Philadelphia « Cleveland » Dayton « Detroit o Chicago « Minneapolis » San Francisco » Los Angeles

Representatives in principal world-trade centers

80

Want more information? Use post card on last page.

www americanradiohistorv com

December, 1953 — ELECTRONICS



Y OU helped create this superior Recording Oscillograph

CoNSOLIDATED’S new Type 5-119 Oscillograph was de-
signed and built to customer specifications. Many major
users were interviewed by our design engineers to de-
termine the features desired in a “perfect” instrument.
Foremost demand was for great dependability. Second
‘need indicated was for high trace capacity.
Dependability is achieved by extensive warning and
test circuits and by reserve lamps which assure continu-
ous recording in the event of lamp burn-out. Indicators
warn immediately of any condition which could cause
data loss, while additional circuits permit quick testing

Consolidated Engineering

CORPORATION
300 North Sierra Madre Villa, Pasadena 15, California

for science
and industry

Sales and Service through CEC INSTRUMENTS, INC.,
a subsidiary with offices in: Pasadena, New York,
Chicago, Washington, D. C.. Philadelphia, Dallas.

ELECTRONICS — December, 1953

00000000000000000000000000000:00oooooo.ooooo
. SPECIFICATIONS I ¢
[ ] | ®
o  TRICE CAPACITY........ 36 or 50-trace models available | °
TRACE IDENTIFICATION. .. repeated, sequential trace breaks | -
®  RECORD WIDTH ........ 12” standard; narrower widths adaptable |
®  RECORD MAGAZINE... ... removable, integral type; holds 250’ paper or film | =
®  RECORD SPEEDS ........ 0.10 to 100 inches per sec. through quick-change gears, in- I i
® stantaneous switch-actuated, 10:1 speed jump | °
° SCANNING SYSTEM . ..... grpund-g]ags screen and adjustable motor-driven polygon I °
mirror; timing lines show on viewing screen
L4 REMOTE OPERATION..... accessory control unit with all essential controls & indicators I L
®  TIMING PROVISIONS ... . 0.10 and /or 0.01 sec. lines photographed across record I ®
@  EVENT NUMBERING...... high-speed flash system operates as rapidly as one number | °
o per sec. I -
POWER REQUIREMENTS .. 115 volt, 60 cycle and 26 volt d-c models I
. INPUT PROVISIONS ... ... all connectors on one rear deck; individual galvanometer | L
® plugs I : ®
e  CONTROL PANEL. ....... all controls and indicators on single panel | The 5-119 can be panel mounted verti- @
A ACCESSIBILITY .......... all adjustments can be made from one surface | cally with special shockmounts. .
o000o000ooooooooooooooooooooo}oooooooooooooo

analytical
instruments

of the warning system. Design of the instrument assures
reliable operation under the most rigorous environ-
mental conditions.

Standard models provide either 36 or 50 traces. Con-
solidated’s new Series 7-300 Galvanometers provide
frequency response flat to 3000 cps. Standard record
width of 127 greatly simplifies record interpretation.
Only after several prototypes were successfully tested
under actual field conditions did we go into production
on the 5-119—the new recording oscillograph leader.
Write for Bulletin CEC 1536-X7.

Recording Oscillographs

TheType 5-119 is the newest of 7 Consolidated Oscillo-
graphs ranging from 9 to 50 channel capacity. These
versatile instruments simultaneously record any physi-
cal phenomena that can be transformed into electrical
impulses. All measurements are obtained in clear, per-
manent form during the same operational cycle for fu-
ture detailed analysis.

Want more information? Use post card on fast page. 81
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—by insulating coils with

QMW TYPE 6

the purified ashestos electrical insvlation

HOW have these tremendous savings in
critical materials, weight, space, and pro-
duction time affected the quality of Acme
transformers?

The manager of Acme’s Dry Type Trans-
former Division advises that not a single
failure in operation of an Acme Quinterra-
insulated transformer bas been reported
in the two years that they bave been pro-
duced. Since several thousands of these
units bave been manufactured in this time,
their quality is evident.

Here are the reasons why this Johns-
Manville purified asbestos insulation has
helped the Acme Electric Corporation,

JOHNS-MANVILLE

and many other well-known manufac-
turers, turn out better products and at
the same time lower production costs.

Quinterra Type G possesses high ther-
mal stability and lasting dielectric
strength. It is a twin-ply, polyvinyl,
acetate-treated, purified asbestos insula-
tion with a dielectric strength of 300
VPM. Even when its saturant is baked out
by continuous exposure to 200 C, it re-
tains the inherent dielectric of the base
sheet which is at least 200 VPM . . . and
it remains a dielectric up to 400 C.

Type 6 has high mechanical strengths
because it is made by combining and

Saves
on steel...

Saves 42 %

on copper...

. Saves 44 %

on weig ht...

ACME ELECTRIC CORPORATION
REDUCES TRANSFORMER SIZE

40 %

Acme reduces
waste and speeds
production by ordering
Quinterra to exact width required —Pro-
duction efficiency has been increased and
waste has been reduced to an absolute mini-
mum — without equipment changeover — by
using Quinterra Type 6, factory-cut to Acme’s
dimensional specifications.

calendering two layers of Quinterra to-
gether into a dense, smooth-surfaced in-
sulation. Its good tensile and bursting
strengths enable operators to achieve
favorable production rates. Further econ-
omies result from its large square-foot-
per-dollar coverage.

If you are a manufacturer of magnetic
or resistance devices, Quinterra Type 6. ..
or one of the other Quinterras . .. may
enable you to lower production costs and
also to improve your product’s perform-
ance. For samples and additional infor-
mation, write to Johns-Manville, Box 60,
New York 16, New York.

3V Johns-Manville ELECTRICAL INSULATIONS

PRODUCTS

82
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fits square can

-

Fits %,” round can

with

Shapes and sizes in hermetic seals that are now
available in VAC-TITE Heavy Duty Compression
Seals were formerly impractical due to the inability
of conventional designs to withstand mechanical
abuses and deflection during installation and in use.
It is now practical to produce small runs with little
or no tooling at reasonable prices. Vacuum tight-
ness is guaranteed, proven by mass spectrometer
tests. Applications include use as an integrally
fused cover-header combination, making it no
longer necessary to solder headers and terminals
into the cover . . . and as terminal strips assembled
as one piece instead of many individual terminals.

Let our design engineers provide you with the most
economical, rigid, fused, multi-terminal assembly

R L S T g

oot T i =)
i \ L e

. Terminal strip

in many sizes

ol
hhw Fits 73"’ round can

for your requirements. Just tell us how many ter-

minals you need and types of terminations (such

as tubular, hooked, flattened and pierced, lug or

turret) . . . the electrical characteristics such as

current capacity and voltage breakdown . . . maxi-

mum size (rectangular coordinates or diameter)
. and the type of enclosure or mounting.

*VAC-TITE is HERMETIC's new vacuum proof
compression-construction glass to metal seal.
In addition to special shapes, many standard
sizes such as .800 O.D. and .900 O.D. multi-
terminal headers and a large variety of indi-
vidual terminals are available in VAC-TITE
Compression Seals.

and terminations

Hermetic's new 3‘(4‘#‘5‘e Compression Seals

L rmtic (o S 0t Cr

31 South Sixth Street, Newark 7, New Jersey

FIRST FOREMOST I'N MINIATURIZATION
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Dielectric

Completely silent in operation, the
Gismatron was originally designed as an
aid to entomologists. It has now won the
approval, however, of clectronic bug-
hunters who find that its various compo-
nent parts (all of them made by Ucinite)
add reliability, ease of assembly and smooth-
ness of operation to various types of elec-
tronic apparatus, thereby eliminating

ELECTRICAL ASSEMBLIES

The

Gismatron

many bugs before they have to be hunted.

With an experienced statf of design en-
gineers, plus complete facilities for volume
production, Ucinite is capable of supply-
ing practically any need for metal or
metal-and-plastics assemblies. Call your
nearest Ucinite or United-Carr represent-
ative for full information or write directly
to us.

Specialists in

 UCINITE CO.

Newtonville 60, Mass.

ELECTRICAL ASSEMBLIES,

RADIO AND AUTOMOTIVE

Division of United- Carr Fastener Corp.

84 Want more information? Use post card on last page.
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| Fishtail's grip on welded, staked or
gryy

New anti-rattle fastener
for w and trim
holds threadless studs

/

Quick, tight, permanent fasten-
ing for name-plates and other die-cast trim
is now possible without nuts and washers,
thanks to United-Carr’s Fishtail fastener.

Easily attached with simple hand tools, | extruded studs is independent of the
its teeth actually bite into chrome- : pressure of the spring take-up legs.
finished, threadless studs so that there Leg pressure, however, allows position-
is no chance of slippage or looseness. ing adjustments while it provides secure
anchorage even when the studs protrude
through oversize holes.

Fishtail fasteners can he used on flat or
contoured surfaces and their cup-shaped

centers hold and retain sealing compounds.

Like thousands of other fusteners and allied
devices, designed and manufuctured by Unifcd-Cu‘rr, Fishtail
Jasteners help speed assembly and cut costs. Available in a com-
plete range of sizes and in volume quantities; further details

on request.

UNITED-CARR

MAKERS OF FASTENERS

UNITED-CARR FASTENER CORPORATION, CAMBRIDGE 42, MASSACHUSETTS

ELECTRONICS — December, 1953 Want more information? Use post card on last page. 85
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features electrical
insulating tapes

Bi-SEAL INSULATION Ph{tmla‘t and (i'hemlcal Properties
self-bonding b CHARACTERISTICS Oz o
Polyethylene, e " Electricai Properties g:iygse"..:.

* - Dielectric strength......1000 volts/mil avg. Alkalies - L Exceilent

for resistance | Power factor ... 11 60 cyc:es'...o.ooog Molsturel vapor transmission ...... Negligible
to corrosion 000 cycles....0.0006 Castor O ... ... B Good
ol - . ] 106 cycles...0.0004 Commercial Hydraulic Fluids .Excellent

and chemicals. Dielectric constant.... 60 cycles... 232 Aging qualities ... e BT Excellent

1000 cycles.... 2.3 Operating temperatures_.. 197°F to —67°F
106 cycles.... 2:13 Application temperatures....150°F to —40°F

self-affixing
Neoprene,

for resistance
to oils

and chemicals.

BI:PRENE INSULATION CHARACTERISTICS

Physical Tests on Press Air Bomb at 26°F for 30 Days at 80 p.s.i.
?ure;ﬂl Slaks 10°/310°F ! lgg% of or'ig;nal elong‘atlon
ENSilela ML T s - 1980 p.s.i. % of original Tensile
UNAFFECTED BY LOW TEMPERATURES o SUPERIOR Eiaan 0 GOk o resitoncs
Y -CHEMICAL. OIL RESISTANT 200% Moculus ... ..1030 p.s.i. A.S.T.M. Reference ‘fluid number one -
EXCELLENT CONFORMABILITY. o -SELF-BONDING o Ozone ... ....6 hours to cut 11.7% maximum swell in 24 hrs. A.S.T. M.
MOISTURE-RESIST*NT e HI-DIELECTRIC STRENGTH Physical Properties on Aging Reference fluid number two—69.7% maxi-
] 80°C Oxygan Bomb for 14 days mum swell in 24 hrs, 18 hr. exposure in
" 7 67.4% of orignial elongation oil at 121°C — Tensile decreased 4.5%.
62.6% of original Tensile Elongation increased 70%.

Here are two multi-purpose electrical insulating tapes for The outstanding characteristics and excellent insulation
wire or cable splicing . . . the self-bonding BI-SEAL and properties, plus the feature that once applied BI-SEAL
the self-affixing (air-curing) BI-PRENE ...to meet the and BI-PRENE tapes fuse into a solid mass, impossible
strictest requirements for unusual as well as ordinary cable to unwrap or delaminate, enables these products to offer
splice applications for the smallest wire or the largest cable complete and lasting protection against moisture, acids, alka-
... wherever tape can be used for splicing. lies, oils, chemicals, sunlight, corrosion, fungus, ozone, etc.

wtll-# Write for samples and detailed data

Electrical
Insulation
Headquarters

4 ® 51 MURRAY ST. ¢ COrtlandt 7-9264 « NEW YORK 7, N.Y.

MIRAGLAS VARNISHED TAPES, CLOTHS AND SLEEVINGS « MIRAGLAS TAPES, BRAIDED SLEEVINGS AND TYING CORDS « MIRAGLAS SILICONE TREATED CLOTHS, TAPES AND
TUBINGS « MICA TAPES, CLOTHS AND MICA-FIBERGLAS COMBINATIONS « FIBRE, PHENOL FIBRE AND MIRALITE POLYESTER RESIN SHEET INSULATING PAPERS—DURO, FISH,
PRESSBOARD, ETC. « VARNISHED CAMBRIC TAPES, CLOTH AND SLOT INSULATIONS « COTTON TAPES AND SLEEVINGS o TWINES AND TIE TAPES « ASBESTOS TAPES,
SLEEVINGS AND CLOTH, TRANSITE AND ASBESTOS EBONY » ARMATURE WEDGES AND BANDING WIRE » VARNISHED TUBINGS, HYGRADE, MIRAGLAS, HYGRADE VF, MIRAGLAS
SILICONE « THERMOFLEX AND FLEXITE EXTRUDED PLASTIC TUBING ¢ PERMACEL MASKING TAPES AND ELECTRICAL TAPES - BI-SEAL, BI-PRENE; FRICTION TAPES AND
RUBBER SPLICE « COMPOUNDS—TRANSFORMER, CABLE FILLING, POTHEAD, ETC. « INSULATING VARNISHES OF ALL TYPES.
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G-E Photoelectric Relays Sort,
Count, Slgnal — Automatically

Counter

Reloy

.___I.

(IIE][D%]D][E

Gounter
Relay
o O 0O _0
o O O O O

H

:1

:b

é Phototube

CR7505-K100
Simple, Inexpensive, Dependable

Ideal for applications not requiring
extreme accuracy or extra high speeds,
the K100 can relieve costly personnel
for more productive jobs. A good ex-
ample is the application at left, where
this relay is being used to operate a
counter on a conveyor line. The K100
is furnished in a sturdy NEMA Type 1
enclosure. Bulletin GEA-3533D.

CR7505-K201
High-quality, General-purpose
Relay

The K201 photoelectric relay, shown
at left counting small cans on a high-
speed conveyor line, offers sufficient
sensitivity and operating speed for
most applications.

The K201 is available in either
weather-resistant and dust-tight
(NEMA 111 and V) or explosion-proof
(NEMA VII) or water-tight (NEMA
V). Bulletin GEA-5920.

CR7505-N210

High Speed, High Sensitivity

The N210 relay is an extremely
sensitive device designed for opera-
tion at very high speeds.

In the example shown here, it is
used on a conveyor to separate cans
according to markings. It can also be
used to sort unlabeled cans from cor-
rectly labeled ones. Available in same
enclosure types as K201. Bulletin
GEA-5921.

SPECIFICATIONS

Maximum operating speed:

K100: 150 per minute
K201: 450 per minute
N210: 600 per minute

Maximum operating distance:

K100: 30 feet
K201: 70 feet
N210: 210 feet

Sensitivity*:
(Minimum light intensity at pho-
totube for successful operation)
K100: 40 fc.
K201: 3 fe.
N210: 1 fc.

* Depending on combination se-
lected.

High contact rating

Can start f-hp motors directly,
and operates all a-c motor starters
through NEMA Size 4, without
additional relay. Meets all NEMA
standards.

-
Light fffe"" Rptay
Source
Q Qj%
® ® © B © ©
——— ——
i@
. ®
E
ELECTRONIC TIMER CR7504-A142

Handles timing
over three ranges.
.06-1.2, .6-12, 6-120

% seconds. Highly ac-
curate, versatile.
' Bulletin GEA-5255.

A versatile new

relay which oper-
ates wherever there
is sufficient change
in circuit resistance.

Bulietin GEA-5893.

ELECTRONICS — December, 1953

FOR MORE INFORMATION, contact your nearest G-E Apparatus Sales Office or authorized
G-E distributor, or write General Electiric Company, Section E 785-8, Schenectady 5, New York
for the following bulletins:

[1 GEA-3533D, Photoelectric Relay K100

[1 GEA-5920, Photoelectric Relay K201
1 GEA-5921, Photoelectric Relay N210

] GEA-5255B, Electronic Timer
[0 GEA-5893, Electronic Relay

NAME e TITLE o ieiinaae
COMPANY e

ADDRESS . .. ..

ciTy CSTATE e
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HiperCore Electronic Cores measure up to the highest
standards of quality and performance. One check is
not enough . . . each core undergoes at least two
rigid inspections. The first makes certain that it is of
the specified size . . . and the second determines that
the finished cores have the desired electrical qualities.
All HiperCore electronic cores must test well within
industry tolerances. Special tests for specific operating
conditions can also be made if desired.

These tests are the real proof of the superior
fabrication which combines the finest materials with
superior “know how”. Result; electronic cores that
give better performance . . . have greater flux carrying
capacity and lower losses. And since Moloney Hiper-
Core Electronic Cores are wound cores of cold-rolled
oriented silicon steel, they are smaller and lighter.

MES3-36

If your product requires a better
electronic core and size and
weight are critical, specify
Moloney HiperCore Electronic
Cores. Available in over 1000
standard sizes. Write today
for Bulletin SR-205 containing
specifications, performance
data and prices,

MOLONEY ciectric comPANY

Manufacturers of Power Transformers o Distribution Transformers o Load
Raiio Control Transformers o Step Voltage Regulators o Unit Substations

SALES OFFICES IN ALL PRINCIPAL CITIES « FACTORIES AT ST. LOUIS, MO. AND TORONTO, ONT., CANADA

88 Want more information? Use post card on last page. December, 1953 — ELECTRONICS
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The Iron Horse that reads and heeds with Electronic Eyes

'-_[‘hc Super Chief of the Santa Fe Railway car-
ries electronic equipment that “reads” the con-
ditions of the track ahead and describes the
signal lights to the engincer. 1f, for some reason,
he fails to heed this message, the equipment
automatically takes over control of the throttle.
This is truly safety m miotion.

Holtzer-Cabot motor generator scts, which
power electronic equipment on the Super Chicf

TN

control systeni, cniploy Regohm voltage regula-
tors exclusively. Wherever the going gets rough
on land, sea or air applications, this compact,
clectro-mechanical controller withstands severe
vibration, shock or ambient temperature condi-
tions. And standard models provide voltage out-
put constant within less than =29,

Here are the reasons why Holtzer-Cabot en-
gineers have standardized on Regohm voltage

regulators:

Powered by Holtzer-Cabot Generators
- 1. Low Cost—Regohm costs less, does more, than

the complex equipment that once was the only

Co ntrol Ied by available solution to control problems.

2. Ruggedness—Upgrade, downgrade, working
on a railroad demands the ability to “take it.”
Regohm has i, is sturdy and reliable.

ReQOhm 3. Long Llife—In properly engineered installa-

tions, Regohm’s life is measured in years. This
means low maintenance cost. Shelf-life is sub-

VOItage RegUIato rs stantially unlimited.

4. Simplified Maintenance—Regohm’s plug-in
feature simplifies replacement and maintenance
by unskilled crews. There are no parts to renew
or lubricate.

5. Good Regulation-Regohm insures continuous
control and will stabilize control systems with
widely varying characteristics.

Our engineering and research staff can help
you develop optinmmi design for your equip-
ment and systemn. Learn how Regobin can belp
you with your regulation problenr. Write for
y Bulletin 505.00. The address: Departiient L.,

]'Jitf‘-j Electric Regulator Corp., Norwalk, Conn.

7

- [
R E G O H M } CONTROL COMPONENT IN: Servo systems ¢ battery chargers * airborne controls « portable

and stationary generators * marine radar * inverters * locomotive braking systems ¢ mo-

bile telephones + guided missiles * signal and alarm systems + telephone central station

equipment « magnetic clutches ¢ railroad communication systems,

ELECTRONICS — December, 1953 Want more information? Use post card on last page. 89
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<
b 50 watt
_ VHF TRANSMITTER

PTC 351 FOR
RADIO CONTROL
IN CIVIL ENGINEERING

A further application is in the
acronautical band where the so-watt
transmitter, together with the standard

Pye fixed receiver, provides one of the

Of an advanced design using the most efficient ground-to-air control

latest  techniques, the new Pye stations at present available in the world.

so-watt V.H.F. Transmitter is ideal

for use in normal fixed and mobile

schemes where high powered transmitters are required,

It may also be used for point-to-point radio-telephone links.

cations

Telecommun

PYE LIMITED o CAMBRIDGE ° ENGLAND

90 Want more information? Usc post card on last page. December, 1953 — ELECTRONICS
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KINNEY MOD

Fcon 5 Cascnet
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Good vacuum le

VACUUM PUMP

FYYELAAM "’WL

e

ts parfi&lgs

go to 2,300,000,000 electron volts

) Four Kinney Model DVD 14.9.18 High Vacuum Pumps
help the Brookhaven Cosmotron get down to business in
a great big hurry. This gigantic magnet-type accelera-
tor is roughed down to 50 microns in a matter of ten
to fifteen minutes,

Here's a perfect example of the dependability of
Kinney Vacuum Pumps. These Brookhaven Pumps have
been operating continuously for over a year and have
required only one oil change during this period.

Kinney High Vacuum Pumps are serving all types of

industries today: electronics, electrical, pharmaceutical,
food, metallurgical, research, refrigeration, and many
others. Kinney engineers have a wealth of practical,
on-the-job experience . . . ready to serve you. Why not
call in your nearby Kinney vecuum engineer today?
Kinney Manufacturing Company, 3565 Washington St.,
Boston 30, Mass. — manufacturers of vacuum and liquid
pumps. Representatives in New York, Chicago, Detroit,
Cleveland, Atlanta, Heuston, New Orleans, Charleston
(W. Va.), Philadelphia, Pittsburgh, Los Angeles, San
Francisco, Seattle, and foreign countries.

SUBSIDIARY OF THE

NEW YORK AIR BRAKE CO.

oy
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RIPPLE

0-200 Ma.

£ e

0-20 Mo %, | 10 b | 10 A

0-1000 0-500 Ma. | D55, | 208w

200-1000 0-500 Ma. | 057 | 08w
0-1000 0-50 Ma. | GEo | 10w, L 10 smp,

- 0-600 C-3Amp. | 0.5% | 10 M. 780 MODEL 700
- 1 TR volts, 750 ma.

: 0-600 0-2.25 Amp. ﬂﬁ’f@lﬁ m %‘i 770 OUTPUT DC: 0-350 volts . 105,125 valts, and load

0'600 0']5 AmP ﬁg'ﬁ) I&?ﬂ&’ ;;g REGULAT|ON: \/10/0 for bzo)ﬂ';slom:‘,o

0-600 0750 Ma. | G52, | £0 k. 750 variations, O- :

: 00 Mo, | 055, 0 108w, | 10 A, ' iltivolts.

— : ’ —Mode

- 0-600 0-300 Mor ’ ﬁwﬁ"?}; 0 Me. W dap., 5D0R This unit is available delivering: i‘_gg Z::_Model 730
| #1 0600 | 0-T00Ma, | 0.5% | Sde | W0Amp| .

#2 0-600 | 0-700 Mo, fo. | 10 Amp,| SO0
0-600 (300 Bo, Fiw. | 10 Bimg,
| 0150 Bias | 0-% o 815 ) KEPCO
| Z; gggggg gjggg; i?% Voltage Regulated Power Supplies are conserva-
200500 - 0-200:Ma. m aﬁﬁz T tively rated. The regulation specified for each
70-400 0150 . v, | 10 Az, unit is available under all line and load condi-
0-400 0-150 o L Ve Binp., 2400 tions within the range of the instrument.

0-150 Bias -5 #a.

0-400 0150 o, - HO A DC POWER SUPPLY SPECIFICATIONS
0-150 0-5 o, 5 8. . -
100-400 0150 Mo, | 055, 1 Shv.| 10 Amn| 141 REGULATION: As shown in table for both line
100-400 0-150 Ma. | 00E%. 1 Whw. | 10 Amp.| 2000 fluctuations from 105-125 volts and load varia-
0-350 0-3 Amp. 0.5% 7 108w, | , tions from minimum to maximum current.

1250 3225 A, 1 B.¥% | W0 M. ‘ *REGULATION FOR BIAS SUPPLIES: 10 milli-
0-350 015 Amp. | 0.5%, | 10 8. Fal s for fine 105-125 volfe. 4% for fomd af 1
0-350 0-750 Ma. | 0.5, | 10 Mv. 700 volts for line - volts. 2% for load at 150
1 7100-325 D150 8o, [059, | 5 #v. |10 Amp — volts.

L0k Cﬂi ﬁﬁf : * 5%’ ; — tAll AC Voltages are unregulated.

0-300 G-P30 8o, (05% 0 S8v.. 3hme. 315 -

0-150 Bias -5 ¥a. " 4 M. All units are metered except Models 131, 315
0-150 0-50 Ma. | 0L5% . 5B, i and 3100.

3-30 0-30 Amp. | 057, | 037,

113 0-10 Amp, | 0.5% . All units are designed for relay rack mounting
0.3-3 0-100 Ma. or bench use.

LT

WORKMANSHIP
Workmanship is of a quality with the highest existing production standards
and best instrument electronic practices consistent with the intended use of
the item as a continuous duty voltage regulated power supply. Oil filled
’paper tondensers and resistor-board construction are included in the design.

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

92

MANUFACTURERS OF ELECTRONIC EQUIPMENT o RESEARCH o DEVELOPMENT

KERCO

LABORATORIES

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

Want more information? Use post card on last page.
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Each day
sees some
new prchlem
solved by the
catstanding
electrical

and physical
properties of
CLEVELITE.

ELECTRONICS — December, 1953

CLEVELITE

YES, THERE IS A GRADE FOR EVERY NEED!

Its high dielectric strength, low moisture absorption, mechani-
cal strength, low loss and good machinability, are essential
characteristics of the component parts of your products.
The world-wide use of CLEVELITE is the result of High
Quality and Fine Service.
Tell us your needs. Our Laboratory staff and our large
production facilities are at your disposal.

Send for our new folder with complete details on the
SEVEN GRADES of CLEVELITE and their applications.

CLEVELITE MEANS HIGH QUALITY!

*Reg. U. S. Pat. Off.

7%CLEVELAND CONTAINERA}:

6201 BARBERTON AVE. CLEVELAND 2,

PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., OQgdensburg, N.Y., Jamesburg, N. J.
ABRASIVE DIVISION at Cleveland, Ohio
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario

REPRESENTATIVES

NEW YORK AREA R.T.MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. 1. 3
NEW ENGLAND  R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. £~
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE.,, CHICAGO
WEST COAST  IRV. M. COCHRANE CO., 408 S. ALVARADO 5T, LOS ANGELES

Want more information? Use post card on last page. 93
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TO BACKTRACK SHELL TO GUN
and destroy same

Can projectiles be “seen” approaching and their flight back-
tracked to locate the mortar or gun that fires them? This

problem was simply reconciled with special computing

equipment designed to be built right into the gun. The engi-
neering of such a computer, the handling of such ballistic

data, all falls into the pattern of previous Ford uchievements.

You can see why o job with Ford Instrument Company
offers a challenge to young engineers. If you qualify,
there may be a spot for you in automatic control
development at Ford. Write for brochure ahout products
or job opportunities. State your preference.

94 Want more information? Use post card on last page.
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Backtrack.
their shells

This is typical of the problems that Ford has solved since
1915. For from the vast engineering and production facilities
of the Ford Instrument Company, come the mechanical,
hydraulic,electro-mechanical, magnetic and electronic instru-
ments that bring us our “tomorrow” today. Control problems
of both Industry and the Military are Ford specialtics.

FORD INSTRUMENT- COMPANY

DIVISION OF THE SPERRY CORPORATION
31-10 Thomson Avenue, Long Island City 1, N. Y.
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CUVLE 7 -

Heres your 60/”/01

N ¥ -i EE! the new sixteen
P sTamns g seflure containing helpful
PRRCHINE ol
ANNEAUNS _ i ation covering all phases
SR WELDVWG. E
asseveims ol

sub-assembly work.

SPINNING

STAMPING

\ PUNCHING

DEEP p
R
Designers, production engineers "Y AW,NG
and purchesing staffs are DROFOR
MiINg

invited to request their -

copies, now! ANNEAL'N New! For Experimental
sp G and development engineers—
or w HYDROFORMING
ELD' reduces costs, saves time on short
"G runs and development components

COMPLETE FACILITIES and over a quarter century of metal — a

forming to close tolerances assure precision comporents for the L

141 g M : 2 g New process sharply reduces tooling time

most critical applications. Kaupp experience includes forming and e S e e ot ()

1 17 1 1 1 N 1 only tool requirements as hydraulic oil

drawing of intricate shapes in stainless, inconel, aluminum, cold Pontions ot he dio. member. Send draw.
rolled steel, brass and other alloys. Gauges from 1/32 sheets to ings for quotations and information.

3/8 plates. For full details ask for your copy of the new brochure.

PRODUCTION AND DEVELOPMENT ' c B K Au p p & sou
FACILITIES FOR THE ELECTRONICS, A o ® s
«t

AVIATION, MARINE INDUSTRIES NEWARK WAY ¢ MAPLEWOOD + NEW JERSEY

ELECTRONICS — December, 1953
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-} one Can Count on

VEEDER-ROOT

96

REPORTER AT LARGE ... that's your imagination do with these few
what you might call this new Veeder- facts? For the full facts, write:
Root Reset Magnetic Counter . .. adapt-
able to remote counting from machines .,

A The Name That Counts”
or processes to central boards or instru- HARTEORD 2, CONNECTICUT
ment-clusters, wherever you want to Chicago. 6, lll. » New York 19, N. Y. « Greenville, S, C.

put them. NOW . .. what can Montreal 2, Canada + Dundee, Scotland
Offices and Agents in Principal Cities

Cunts b werything on Garth

VEEDER-ROOT INCORPORATED
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Published by TECHNICAL SERVICE, Chemical Manufacturing Division, The M. W. KELLOGG Company

Unbreakable Miniature
Test Jacks of Kel-F
Eliminate Leaks in 500
Volt RMS “HF’’ Circuits
...Block 8,000 Volt
Current Surges

Small enough to permit mounting
four to the square inch of panel
area, these miniature jacks provide
dependably insulated, damage-
resistant test points on critical ma-
rine and aircraft electronic equip-
ment. High insulation resistance
and mechanical strength—with a
minimum of bulk—are achieved by
using “Kel-F”’ trifluorochloroeth-
ylene polymer as the insulation.
The unique fluorocarbon plastic’s
non-wettability and zero water ab-
sorption provide protection against
surface leakage and formation of
conductive fungus.

Compact, hot assemblies, or
where severe thermal cycling oc-
curs, are ideal locations for the
jacks because of the consistently
high dielectric strength and con-
stant of “Kel-F’’ over a wide tem-
perature range (minus 320°F to
plus 390°F). Dimensional stability
of the insulation at high tempera-
tures, and in contact with moisture,
prevents softening or distortion,
loosening or misalignment of vital
contacts. High strength—impact,
compressive, and flexural—of
“Kel-F”* precludes damage from
vibration or rough handling.

Since ‘“Kel-F” is chemically-
inert, these jacks may be used suc-
cessfully in equipment exposed to
salt spray, oils, fuels and highly
corrosive materials.

The Alden Products Company,
electronic component manufac-
turer of Brockton, Mass., produces
these “Mini-Test” point jacks.
Injection molded from “Kel-F”’ tri-
fluorochloroethylene polymer on
special equipment designed by
Alden, the jacks’ mounting threads
and contact slots are provided for
during molding and require no fin-
ishing prior to use. The 360° spring
contact of beryllium-copper 1s sil-
ver plated for corrosion resistance.

Re.

DECEMBER 1953

Kel-F* Guards Power Output of Miniature Motor
... Eliminates Failure Under 50 G-Plus Shock...
High Humidity . . . Thermal Cycling

Increasing the service life and
efficiency of the motor unit pic-
tured—without increasing its size
—was accamplished by using in-
sulating brush holders and termi-
nal washers made of “Kel-F** tri-
fluorochloreoethylene polymer plas-
tic. Exceptionally high dielectric
strength, toughness and dimen-
sional stability over a wide tem-
perature range and moldability to
specific dimensions made “Kel-F”
ideal for this critical application.

WWW americanradiohistorv com

The results were higher efficiency
and greater compactness.

The light, thin-section brush
holders and terminal washers with-
stand sustained vibration, impact
of 50-G shock loads and thermal
cycling without becoming brittle,
cracking or distortion. Under high
humidity, insulation resistance is
unaffected—zero water absorption,
non-wettability of ““Kel-F”’ prevent
fungus formation or surface
shorting.

Dimensional stability over a
wide temperature range (minus
320 to plus 890°F) and a remark-
ably low plastic “cold flow™ under
compression keep terminal connec-
tions tight, prevent extrusion or
loosening of vital insulators.

This miniature drive unit is pro-
duced by Globe Industries, Inc.,
Dayton, Ohio, for use on aircraft
servos, camera guns and other
devices. The insulating washers
and brush holders are injection-
molded from “Kel-F’ by Norton
Laboratories, custom plastics
molders and designers of Lockport,
N. Y.

Refer to Report E-I
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RF Switch Rotor of Kel-F*
Provides Positive, Rapid Action from Minus 67°F
to Plus 165°F...Up to 10,750 Mc, 500 Volts RMS

Channel selection in less than 14
second in aircraft circuits, without
leakage of RF pulses or significant
attenuation or “‘cross-talk”, is the
job of the compact coaxial switch
shown here. Top performance
under high humidity, extremes of
temperature and shock, is assured
by the switch rotor insulated with
“Kel-F” trifluorochloroethylene
polymer. Even after thousands.of
cycles, the damage-resistant in-
sulation preserves its original form
and insulating properties, provid-

New

Quick-Reference
“Buyers Guide”
Off The Press...

Up-to-date, simplified handy
directory enables you to locate
instantly the nearest source of
“Kel-F”’ polymer stock mate-
rials, finished products. .. de-
pendable, experienced firms
who offer extruding, molding
and fabricating services. Get
your copy from Technical
Service.

ing positive electrical contact and
smooth, non-jamming switching
action.

The dielectric strength of
“Kel-F” remains consistently high
at low and high temperatures,
eliminating leakage of RF pulses,
at even the maximum 10,750 Mc/
second . . . at voltages up to 500 . . .
permitting a continuous power
rating of 100 watts at 3,000 mega-
cycles. RF insulation remains high
under saturation-humidity condi-
tions due to the zero water absorp-
tion and non-hesiveness of “Kel-F”’
which prevent shorting or forma-
tion of conductive fungus. The
plastic’s dimensional stability pre-
vents shrinkage or swelling—elimi-
nating possibility of switch
jamming.

The rotor of “Kel-F” is produced
by Thompson Products, Inc. air-
craft and automotive component
mamifacturers of Cleveland, Ohio,
and used in their “Model CAN2AA”
Coaxial Switch. The entire assem-
bly weighs only 114 pounds, con-
sisting of the RF head and an
actuator which permits remote
positioning.

Performance of the switch sur-
passes the rigid RF and environ-
mental requirements of the Bureau
of Aeronautics.

Refer (o Report E-I1
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Leading molders, ertruders and fabri-
cators specialize in the production of mate-

rials and parts made of “Kel-F” ... each

month this column will spotlight several
of these companies with their principal
services and products.

' American Durafilm Company
Newton Lower Falls, Mass.

Dispersion Coating

Carmer Industries
Elizabeth, N. J. |

Extrusion
Machining
Tube

The Connecticut Hard Rubber |
|  Company
New Haven, Conn.

Compression Molding |
Gaskets, Seals
Diaphragms

| Gasco Fabricated Products
Akron, Ohio l

| Compression Molding
Gaskets, Seals

| Hydro Molding Company
Plattsburg, N. Y.

Injection Molding
Coil Forms
Electronic Components

Plastics Manufacturing,

Incorporated
Orange, N_ J.

Injection Molding
Electrical & Electronic Components
e ———

_— e e

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

CHEMICAL
MANUFACTURING
DIVISION

M. W. KELLOGG

\
g PULLMAN




Power Gain of
1000 at UHF

Eimac 3K50,000L Klystrons
in typical CW operation
give 10KW power output

Length 4% inches

with only 10 watts drive

TYPICAL OPERATION
3K50,000L Klystrons

cw TV
D-C Beam Current 1.65 2.15 amps

High power, high efficiency, ultra-high frequency
Eimac type 3K50,000L klystrons, widely heralded

for UHF-TV, are proving outstanding for CW. D-C Beam Voltage 15 17.2 ky
Typical CW operation of these versatile klystrons Driving Power 10 55* watts
shows 40% efficiency while delivering 10 kw out- Power Output 10 12* kw
put with only 10 watts drive—a power gain of 30 Efficiency 40% 32%*

db., or 1000 times. Furthermore service at fre-
quencies above and below the UHF-TV band is

*Peak synchronizing level (809% of saturation power)

being obtained through flexibility provided by the 3K50,000L KLYSTRONS
externally tuned cavities of Eimac klystrons. FOR UHF-TV
TYPE FREQUENCIES
@ For information about Eimac type 3K50,000L iﬁggigggtﬁ g;g:;gg ;‘z

klystrons contact our Application
Engineering department.

3K50,000LK 720-890 mc

EITEI.-MCCULI.OUGHllﬂc
S A N B R UNO . C A LI F ORNII
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for measuring low level potentials—

the narrow span ZLechroniK recorder

CHARACTERISTICS

Ranges—Recorders: 0-100, 0-200,
0-500 microvolts, 0-1 mv.
Indicators: 0-500 microvolts
0-1.1 mv.

Stability (after warmuﬁ)——l micro-
volt or less for all ranges.

Accuracy of Adjustment — 4% of
span.

Dead Zone—0.1 microvolt or
0.006% of span, whichever
is greater.

Pen Speeds—24 or 12 seconds full
scale travel.,

Input Impedance—3000 ohms.

Input Signal Range — (to recorder)
approx. 0.05 microvolt to
1 mv.

HONEYWELL

98

Want more information? Use post card on last page.

EXTREMELY low level d-c potentials can be measured accurately
. recorded to high resolution . . . and automatically controlled,
by the self-contained narrow span ElectroniK potentiometer.

Ideal for radiation measurements, differential temperatures

and a host of other laboratory applications, the instrument responds
to signal changes as small as 0.1 microvolt. It spreads spans as

low as 100 microvolts across the full width of its 11-inch chart.

Internal design practically eliminates thermal emf’s and stray a-c
pickup. Available models include the strip chart recorder (illustrated),
Precision Indicator, and circular chart pneumatic controller.

The instrument incorporates the Brown 40X high gain amplifier,
mounted right inside the recorder’s case.

This high-gain amplifier is also supplied as a separate
unit for use in null detection, servo circuits, or other work where
its extreme sensitivity and high stability prove valuable.

MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division,
4428 Wayne Ave., Philadelphia 44, Pa.

@ REFERENCE DATA: Write for Data Sheet No. 10.0-8 on the Narrow Span ElectroniK Recorder . . .

Data Sheet No. 10.20-4 on the 40X Amplifier . . . and for Bulletin 15-14,
“‘Instruments Accelerate Research.”

Honeywell

TFout iw. Conitinls-

WWWw.americanradiohistorv.com
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< . .
twin power triodes

“

/| CHATHAM
- TYPE 6336

NEW TWIN TRIODE
FEATURING HIGH
PLATE DISSIPATION

CHARACTERISTICS (PER SECTION)

PLATE DISSIPATION: 30 WATTS
¢ AMPLIFICATION FACTOR: 2.7

The new Chatham Type 6336 is a twin power triode o TRANSCONDUCTANCE: 11,000 MICROHMS
with special suitability for voltage regulating appli- o

) cations. Used as a series tube, it will pass a minimum © PLATE RESISTANCE: 250 OHMS
of 150 milliamperes per section with 40 volts, D.C. e HEATER REQU'REMENTS: 6.3 V.’ 4.75 AMPS.

plate voltage. Special features include @ hard glass
envelope, an 8-pin button stem with Jumbo Octal Base.

The tubes shown are typical items from the complete Chatham'’

; line of general and special purpose tubes. Included in this line
; are Amplifiers, Mercury and Inert Gas Rectifiers, also Mercury,

A Inert Gas and Hydrogen Thyratrons.

5 Most Chatham tubes are available directly from stock énd can
be supplied promptly. Chatham also designs, develops and
manufactures special tubes to exact customer specifications —
inquiries are invited.

N
CHATHAM TYPE 6AS7G IMPROVED TWIN
TYPE 6394 This Chatham Twin Triode POWER TRIODE —
TWIN TRIODE is built to close tolerance
5 — features plate current CHARACTERISTICS:
- . ond GM characteristics held
R Ty winin: 103 vy Tow  (PER SECTION)
‘quirements which are 26.5 microphonics, improved tri  Plate Dissipation: 13 Watts
volts, 1.25 omps. ;ri?ﬂ (u?rg::eéndug::::fy r: A |f H 2
duced plote current drift. mpll(uflon Facior: 0
Plat tis 125 milli g 1
S L Transconductance: 7,000 Microhms
plate voltage. The charac-  © Plate Resistance: 280 Ohms
'ensh(_s of 1h|_s tube recom-
mend it especially for voli-  © Heqter Requirements: 6.3 Volts
age regulation circuits. Base
is Medium Shell Octal. 2.5 Amps.
CHATHAM ELECTRONICS CORP,
Executive and General Offices: LIVINGSTON, NEW JERSEY
Plants and Laboratories: NEWARK and LIVINGSTON, NEW JERSEY
ELECTRONICS — December, 1953 Want more information? Use post card on last page.
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MMEDIATE SERVICE

NVENTORY

RS

A COMPLETE LINE OF
ELECTRICAL INSULATING
MATERIALS...READY
FOR DELIVERY!

Varnished Cambric Products
Insulating Paper

Varnished Tubing

Saturated Sleeving
Insulating Varnish
Vulcanized Fibre

Phenolite

Fibre Wedges

Wood Wed zes

Built-up Mica Products
Asbestos Insulation

Woven Glass Insulation
Pressure Sensitive Tape
Cotton Tape

Cotton Slezving
Commutators Built To Specifications
Teflon

Silicone Resins

Silicone tnsulations

' ILL SOLVE YOUR

PROBLEMS

Guard Against Production Slowdowns caused
by delayed factory shipments of insulation
materials. IWI gives you fast delivery from
ample stocks.

Keep Inventories At A Minimum by getting
seldom-used items and small production lots
of essential materials quickly from your near-
est IWI Warehouse.

Only Nationally Advertised Quality Prod-
ucts are sold by IWI. All are approved and
used by leading electrical manufacturers.

Expert Technical Assist-
ance on any problem in-
volving electrical insulat-
ing materials 1s offered
without obligation by
IWTI’s staff of experienced
Field Service Represen-
tatives.

INSULATION AND WIRES INCORPORATED

3435 Chouteau Avenue ¢ St Louis 3, Missouri

Write For Thie Addrness Of The Wanelowse Hearest Your Plant /

100 Want more information? Use post card on last page.
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Electronic protection unit that
safeguards expensive progres-

See how easily these features : RSN (4) ALDEN LOCK FRAME
were built into this electronic =i feake iR TR Alden Back Con. |
punch press protection equip- ' e e
ment with the Alden Serve A- Bk st

A-Unit Locks.

Unit Kit. _~
(B) ALDEN SLIDE-IN BACK CONNECTORS
O'In 30 seconds, user's own
personnel can install plug-in N
protection unit . . . replace
with spare . . . or shift it to
another machine,

spread all leads out accessibly ac central
check point, color coded and symboled
for easy identification and first-level
service checks by user’s personnel.

@ With plug-in receptacle
for electronic protection unit
installed at each press, 8 ac-
tual electronic units are
enough to serve the require-
ments of 14 presses, because
all presses are not simultane-
ously active, and each elec-
tronic unit can instantly be
moved anywhere to cover the
active presses . . . or replace
an inoperable unit,

(€) ALDEN SIDE RAILS

guide plug-in unit
inw position uatil
pilot heads of
Serve - A - Unit
Locks take over.

- > e (D) ALDEN SERVE-A-UNIT LOCKS

) pilot, draw in, lock and eject complete
S¢e how Alden Components’ for Plug-in Unic Con- plug-in unit, with a half turn of the
struction make it casy to build USER SATISFACTION wrist. =y
into your ¢quipment. ——fm

Inoperable unit

easily shipable air
express for factory serv-
icing.

&

Desigre your covcniliy ad compact veoitial plands-— W's as simple as this —

ALDEN &
I ®) JUMPER % FOR PACKAGES
+ STRIP
+ ® stak:s %
ALDEN MINJATURE e ALDEN
STAKING TERMI- (') rerminals CARD-MTG.
- NALS Lay out in any providing _ TUBE
pattern on Terminal ©) common SOCKETS
ALDEN PREPUNCHED TERMINAL Mounting Cards; ratch- eTTeuit for min.
MOUNTING CARDS cut to proper et slots old elements without 7-pin, 9-pin POR CHASSIS
sizes for 7-pin, 9-pin, 11.pin and 20-pin for soldering without O soldering and octal
packages. Or in 3’ strips for chassis— pliering or wrap- ) tubes.

cut it off as you require, around.

MW{WM&W Wﬂég_m — It's as snmple as this —

4 SIZES OF PLUG-IN PACKAGES 4 SIZES OF i |
ALDEN BASIC CHASSIS [I"

Alden standard

Bases, Lids, Han- . 9 7] 1 "
dles, Cans, Sockets = 2%, 4%, 8%, 17 Plu ged into
T oy - Your circuitry on Ter- Slan ard Rack

minal Card strips with Rack Adapter
snaps right into Alden T
Basic Chassis. Vertical Mi S
mounting and hinged e
. front panel ve beau- W2,
Alden Universal tiful accessibi &
Rack Adapter space saving. M

can be glugged lnter- Alden Unl-Rncks
changeably 1nto Stand- P
ard Racks, Alden Uni-
Racks, Alden Portable
Cases. Alden Rack

Card Circuitry with
tremendous flexi- |,
bility for endless *

variety of oOpen " N
and shielded pack- = #} % @
ages. . .dmakmg it i
easy and inexpen- = .
: sive to give your e & oy % f
equipment reliabil- . . =~ -
ALDEN ity in service with 7-pin 9-pin 11.pin 20-pin ALDEN
instant] replace-

PLUG-IN  able plug.ins for Package components and BASIC Adapter mates Stand-

ard Rack to Chassis. Plugged into

Port

PACKAGE all sub-units, matching sockets. CHASSIS od inco

ngﬂwmm @ W M?@M WWZ& It's as slmple as this —

See how compact front

20-pin packages = |
house Terminal " |

B

o

panel enslly mounts six MlNl TEST "PAN. ]_]TE" "FUSE-LITE"

- tiny Ald s t i

‘ Elements = spe‘c:‘n‘c.’l‘l: POINT JACK Miniature indicator Fuse blows — Lite

"w’l Nj"" designed to lick the prob- For checking critical llght with unbreakable glows. Sxmgly unscrew SR e
l.en;:'l“hﬂ\;lnt only :am-ll voltalges from front of -pi:ce Ll hft Iensf unit 1- %lec'e [ fl lens unit == /
m of apace. Assem. . . &. L/
. bled by simplest methods, pane fEpaces rom front ::g ‘b"t‘);vl‘lt' teelcome? m‘" "

. GET THE COMPLETE STORY — REQUEST “ALDEN HANDBOOK'’ — SENT FREE one {

ALDEN PRODUCTS COMPANY 127 North Main Street, Brockton, Mass.

WWW.americanradiohistorv.com -




wanta HIGH VACUUM

rotary pump that pumps
WATER VAPOR?

Ends Water Vapor Trouble
Maintains Fast Pump Down Time

Eliminates Oil Reclaiming

Greater Capacity Under 1 mm Hg
Up To 80% Less Oil Charge
Capacities from 114 c¢fm to 400 c¢fm
Pressures Down To 105 mm Hg

Here's important news for everyone who works with
high vacuum. The new NRC Rotary Gas Ballast
Pump gets it for you faster — saves you time and
money and is backed by millions of hours of trouble-
free operation.

By keeping water vapor from condensing, this
pump prevents contamination of the pump oil.
The result —it never loses capacity like conventional
rotary pumps when pumping condensable vapors.

It continually maintains a fast pump down rate. .
NRC Rotary Gas Ballast Pumps are available in N a “ ondagd | Rese q rCh
a complete line of vane, piston-type and 2-stage .
pumps o Corporation
Send today for new bulletin explaining principle,
construction and operatipn data on the NRC Rotary Equipment Division
Gas Ballast Pump. Seventy Memorial Drive, Cambridge, Massachusetts

102 Want more information? Use post card on last page. December, 1953 — ELECTRONICS
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same 1OW price

/A %
y B
4‘ 1.7

¥ 4

“790° G-E 21ACP4 CUTS CABINET DEPTH 3",
GIVES 7% BIGGER PICTURE!

READY and available now to TV manufacturers! And
price isrightin linewithother 21" picture tubes. It takes
not a single penny more of tube cost, for you to have the
compact TV cabinet, the oversize picture, which will put
your big-volume receivers 'way out front . . . features that
only the 21ACP4 will give you. Get all the facts from Tube
Department, General Electric Company, Schenectady 5, N. Y.

* * *

NEW G-E 21ACP4 is a full 3 inches shorter than 70° tubes of similar
screen size. Means you can slice that much off cabinet depth . . .
Has 262 square inches of screen area, against 245 for the popular
21EP4-A ... or 7% more picture.

STILL OTHER 90° G-E TYPES—aluminized and non-aluminized—are
ready, or on their way. Always keep in touch with General Electric
for what’s new and better in picture tubes!

GENERAL ELECTRIC

162-1A4

www.americanradiohistorv.com



NEED SPRING MATERIALS WITH
HIGH COND“GTW"Y? General Plate

Composite Metals

BRONCO,
CONFLEX and
SILVER- CLAD

PHOSPHOR BRONZE

meet all
requirements

COPPER
PHOSPHOR BRONZE BRONCO
The phosphor bronze make i
kes an excellent
gember. € copper increases condugg?irt'yg
RONCO 25/50 i

3R /25 provides an electrical
tivity of 55% compared with solid coppz::r.c e

These General Plate composite metals, made by metallurgically
bonding one metal to another, provide an economical solution
to your electrical spring problems.

Each has specific physical and mechanical properties that
make it better suited for certain applications. For instance, COPPER
Bronco permits miniaturization, because you can reduce spring HARDENABLE
size without sacrificing conductivity. Conflex enables you to STEEL
make fuse chips, flat springs, and electrical connectors at a COPPER CONFLEX
lower cost. goplpgr clad on one or both sides of hardenable
No matter what your problem, it will pay you to consult with iseZJ"m‘}?y 't[}'l}l,Ck}?esds fatio. Its primary advantage
. ; . . . : ¢ hardenable steel provides grear
General Plate. Their vast experience in bonding any combina- stiffness than copper alloys, Ereater

tion of malleable metals can overcome your problems. .. often
reduce costs. .
General Plate products include... precious metals clad to T
base metals, base metals clad to base metals, thin-gauge rolling,
composite contacts, buttons and rivets, Truflex® thermostat
metals, Alcuplate®, platinum fabrication and refining, #720
manganese age-hardenable alloy. Write for complete informa-
tion and Catalog PR700 today.

You can profit by using
General Plate Composite Metals!

.

SILVER
PHOSPHOR BRONZE

SILVER-CLAD
PHOSPHOR BRONZE
Silver clad on

one side provides an except;

C epti
glood .electrical contact surface. . .. Oﬂrerg }g'g?xlg
electrical and thermal conductivity,

METALS & CONTROLS CORPORATION | siverclad ooyl copper, " 120 Hatle
GENERAL PLATE DIVISION

312 FOREST STREET, ATTLEBORO, MASS.

104 Want more information? Use post card on last page. December, 1953 — ELECTRONICS

wwwW americanradiohistorv com



FOR TOMORROW,
BUY AMPEX TODAY

A price tag
written by the experience

-,

AMPEX Magnetic Tape Recorders cost less per hour, per week
and per year than any others you can buy:

BECAUSE THEY LAST MORE YEARS

Over three years ago an Ampex 300 was put on a 17
hour per day continuous music service in Honolulu.
After 11,000 hours of running time, the machine was
still using the original set of heads. When checked,
their performance was within the published specifica-
tions for new machines. Based on the replacement
price, the cost of head wear was 0.7 cents per hour.

BECAUSE THEY GIVE SUSTAINED SATISFACTION

When you buy the best, you don't soon buy a “better”
machine to replace it. An Ampex Tape Recorder pro-
vides a combination of fidelity, responsiveness, timing
accuracy and reliability that has no equal. Ampex
owners don't make expensive trades; they keep their
machines and get full value in long-time service and
satisfaction.

1F YOU PLAN

BECAUSE THEY HOLD THEIR VALUE

It's a matter of supply and demand. Because of a well
earned leadership, Ampex machines are the most
wanted — but the most seldom resold. An Ampex is
built to last, and after one, two or even five years, it
will have far more real value left in it than any tape
recorder that was "built to a price.”

BECAUSE THEY'RE EASIEST TO MAINTAIN

On the New Ampex Model 350, a pivoting top plate
and sliding electronics make all working parts acces-
sible for checking even when the machine is running.
Motors and other individual components have plug-in
connections which make replacement extremely simple.
But becayse the Ampex is "professional quality,” it
will require far fewer adjustments and parts replace-
ments than other recorders.

SEE THE NEW AMPEX 350

It's the newest of the best. It offers new accessibility,
new convenience of operation and attractive new
price. Recorders priced from $975.00; reproducers
from $495.00. For further information write today
to Dept. E-1472.

ELECTRONICS — December, 1953

CORPORATION

AMPEX CORPORATION
934 CHARTER STREET + REDWOOD CITY, CALIF.

Distributors in principal cities; distribution in Canada
by the Canadian General Electric Company

Want more information? Use post card on last page. 105
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SOUTHCO DRIVE RIVETS

eliminate surface holes...
improve appearance...speed production

%

A Philadelphia manufacturer of food display equipment and banquet tables fastens folding aluminum
legs to %" plywood table tops. SOUTHCO Drive Rivets are used to fasten leg assemblies
to table tops because they are fast, strong and don’t mar the table top.

Previously nuts and bolts were used but these required countersunk surface
holes which, even though filled and sanded smooth, still marred

the surface. Wood screws were tried but they pulled out. Four

assemblies are now made in time formerly required for three.

In addition, the sales manager says ‘'SOUTHCO Rivets have increased
sales value of tables immeasurably”.

EPZ_N 2 Place rivets
..... e K . .
PPTIZ) e in blind holes

o
PO

SouTHCO Drive Rivets are ideal for metal-to-wood applications.
Just place in a blind hole, hit the pin and the rivet’s in. No special
tools, no bucking, nothing to finish off, no waste of time or material.
SOUTHCO automatic pull-up draws parts tightly together, makes

a tough, strong joint—quickly.

Hit the pin . ..

How can you benefit from using SouTHCO Drive Rivets ?
Write for complete details to Southco Div., South Chester Corp.,
1417 Finance Building, Philadelphia 2, Pa.

Rivets expand
in wood,
pull-up is
perfect

SOUTHCO

PAWL - SCREW AND SPRING.
DRIVE RIVETS -ANCHOR NUTS-
ENGINEERED SPECIALTIES

OFFI CES 1IN PRINCIPAL CITI1ES

WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER, STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS

106
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ITISNT LUCK THAT MAKES A WINNER...

Though they all looked like potential Kentucky

Derby winners and all had an equal opportunity,

only Dark Star had the swiftness and the stam-

ina to break the ribbon first. He proved his

superiority.

AND IT/SNT LUCK THAT MAKES A GREAT... ..

Don’t wait to see whether you’ve bet on a winner.
Buy El-Menco Capacitors that have already proven
their superiority . . . because they’ve all been fac-
tory-tested at more than double their working
voltage. Even under the most adverse conditions
of application, with an El-Menco Capacitor there’s

Jobbers and distributors are requested to write for
information to Arco Electronics, Inc., 103 Lafayette
St.,, New York, N. Y. — Sole Agent for lobbers
and Distributors in U. S, and Canada.

MOLDED MICA

a wide margin of first-class performance.

Choose either the midget CM-15 (2-525 mmf. cap)
or the mighty CM-35 (5-10,000 mmf. cap). Both
will always prove their superiority in any military
or civilian service.

WRITE FOR FREE SAMPLES
AND CATALOG ON YOUR
FIRM’S LETTERHEAD

MICATRIMMER

CAPACITORS

Foreign and Electronic Manufacturers Get Information Direct from our Export Dept.

ELECTRONICS — December, 1953

at Willimantic, Conn,
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STEWART

. ees Put Their Confidence in
w7 CRYSTALS

These names are synonyms for quality. The products man nEB
they identify are fomous for dependable, precision performance
in every detail. These manufacturers must be sure

that suppliers of every component have similar high-level

reputations to uphold. ZV”’@‘J.O”

The fact that the great names in communications rely
on Midland Crystals is evidence enough that Midland Quolity
Control methods of crystal production insure completely

reliable frequency control.

me%,:mw.mwmﬁudm W"W’Zb&
Whow ibhaa to b0 epactly night, eomtact

MANUFACTURING COMPANY, INC.
3155 Fiberglas Road, Kansas City, Kansas

WORLD’'S LARGEST PRODUCER OF QUARTZ CRYSTALS
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he right

Ghoose

Orange

The choice of the right recording disc for every

. G re en job is not difficult if you’ll stop reading conflicting
claims and listen to the experts. The nation’s top
Brown recording engineers say PRESTO discs are best

S for performance, permanence and price.
d Wh.t I b I After you have made the important choice of
un now I e u e brand . .. select the proper grade PrREsTO disc for

your use. See the box on this page for a ready
Presto

discs

reference guide. And, be sure to consider the
advantages of the new PREsTo Whiie Label disc!

E @ﬁ@ RECORDING CORPORATION

PARAMUS, NEW JERSEY

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

Export Division:
Canadian Division:

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

I Ry _ WWww.americanradiohistorv.com



15-419/0
SIGNAL
GENERATOR

This compact portable Signal Generator

is a self-contained, directly calibrated gencrator of continuous-wave or
pulse modulated radio frequency signals. It is a reliable source of accurate

signals for:

®  tcsting radio and radar equipment in the frequency band from 900 to 2100
MC/S (single dial control directly calibrated to £ 1%),

receiver measurements and other applications that require less than one
milliwatt of CW or pulsed type r-f signals in this band,

®

@®  generating delayed and undelayed video pulse that can be used by external
equipment,

e

accurate determination of small increments of frequency, as required in
certain types of selectivity and filter characteristics.

Specifications:

Frequency Range ... ... ... 900 to 2100 mc/sec in one band.
Frequency Stability ................. Warm up drift less than 0.2%; ambient drift less than 0.005% per °C.
Power QUEPUL s b i 5o mim 550w 560 B 5 € 6108 3ol p1rens @ slm oy g o Zero dbm to —120 dbm continuously adjustable.
Output Imipedance! oo i siams & /o5 s © 55 208 B2 S50 55 44050 THGaT4 n o aDd 64 5o 4 B sdreg 50 ohms with VSWR of 2:1.
R. F. Pulse Shape . .................. (a) Rise time: less than 0.5 microscconds.

(b) Decay time: less than 0.9 microseconds.

(c) Flatness: within 10% of amplitude of initial rise.

Modulation . .............. .. ... (2) by external pulses, positive or negative.
(b) by internal pulse generator.
(c) by synchronization to an external pulse generator.
(d) by synchronization to an external sine wave generator.

Power Requirement . .........eevueueaeonnnno. 115 V. 10%, 50 to 1600 cycles, single phase, 200 watts.
SIZE e . 17% inches wide, 10 inches high, 12 inches deep.
Weight] & x4 roz iom ammmmiammansm 0 a7s it EING v o 2e i wi udis 3 29 8 e 43 pounds (less transit case).

We will gladly furnish all details regarding specifications, prices and delivery.

Write, wire or telephone for information.

— — R —
 NORTHEASTERN — ENGINEERING.

o o B Sisa it

Manchester, Nﬂew Hampshire Telephone .2-6485”
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You can simplify many of your producticn design
problems because Koolohm power wire-wound
resistors will fit into tight spots! They are not only
small in size for their wattage ratings —but the
Koolohm outer ceramic protective shell will with-
stand‘a 10,000 volt breakdown test to ground!

ONLY KOOLOHMS ARE MADE WITH CERON® WIRE!

Sprague’s patented Ceron ceramic-insulated re-
sistance wire makes possible the use of multilayer

windings to achieve much higher top resistance

values than in resistors using conventional bare

WWW.americanradiohistorv.com

KOOLOHM RESISTORS ARE AVAILABLE IN RATINGS FROM 5 TO 120 WATTS

wire and enamel or cement constructions. Ceron
insulation permits truly non-inductive windings
when required!

KOOLOHMS ARE UNIFORMLY DEPENDABLE!

Sprague aging processes and statistical manufac-
turing quality control assure a stable and depend-
able product for your most critical needs. Catalog
100E tells the Koolohm story on Resistors for
Television and Industrial Electronics. Catalog
101 shows Koolohm types to meet Military Speci-
fication MIL-R-26 B. For copies, please write on
company letterhead to:

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

PIONEERS IN ELECTRIC AND ELECTRONIC DEVELOPMENT

EXPORT FOR THE AMERICAS: SPRAGUE ELETTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS.

CABLE: SPREXINT



PLASTIC INSULATED

U. L. APPROVED FOR 80°, 90°, 105° C.

Rhode Island plastic insulated Besto-Wire provides maximum efficiency ...
highest degree of protection against heat, cold, flame, moisture, and ¥
corrosive vapors. e Typical applications of Rhode Island’s quality
thermoplastic insulation are: U. L. approved fixture wires covering
service for 300,600, and 1000 volts at 80°,90°,and 105° C... .. thermostat
cables used in low voltage heating control circuits.. . . lamp cords of all
types and descriptions . . . hook-up wires approved for 80°,90° and

Write Dept. E-12
105° C. ... appliance wiring material for use in harnesses for all

today for new

illustrated brochure major electrical assemblies.

NATIONAL SALES OFFICES: 624 SOUTH MICHIGAN BLVD. « CHICAGO 5, ILLINOIS + HARRISON 7-6050

RHODE ISLAND INSULATED WIRE COMPANY, INC.

50 BURNHAM AVENUIE -

CRANSTON * RHODE ISLAND

December, 1953 — ELECTRONICS
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A MESSAGE TO AMERICAN

The second of two articles on profits

INDUSTRY o

ONE OF A SERIES

What Are PROFITS Used For?

This is the second article on the role of
profits in our economy. The first was ad-
dressed to the question: “How High are
Profits?”’ The answer was found to be:
not high when compared with previous
years and the present investment in cor-
porate facilities. This second article is
addressed to the equally important ques-
tion: “What do corporations do with their
profits?”

In 1953 corporations will earn about
$20 billion after taxes, if the recent rate
of earnings is maintained throughout the
year. These profits will be used (1) to
expand and improve productive capacity
through purchases of new plant and
equipment, (2) to finance the operations
involved in a growing volume of business
and (3) to reward the people who have
invested their money in American indus-
try. Of the $20 billion, the corporations
will pay about $9 billion to their stock-
holders as dividends. They will use the
$11 billion that remains to purchase new
plant and equipment and to increase their
working capital.

This year corporations are increasing
their plant, equipment and working capi-
tal by a total of approximately $32 bil-
lion. Of this amount, about $26 billion
is for new plant and equipment. The re-
mainder is for working capital. As this

article will show in greater detail, about
$21 billion of this will come from depre-
ciation allowances and sales of new se-
curities. The other $11 billion will come
from retained profits.

It is impossible to trace exactly
how each dollar of retained profits
is spent. This money is mixed with
other money that goes into the com-
pany treasury in the form of pro-
ceeds from loans, sale of securities
and depreciation allowances. How-
ever, it is a fact that by retaining
$11 billion of their profits this year,
corporations have provided $11 bil-
lion toward their total capital re-
quirements, including the money
needed for expanded and improved
capital equipment.

Profits Mean New Plants

This year American industry is en-
gaged in a very large expansion of plant
facilities. This will increase the indus-
trial capacity of the nation by about 7 per
cent. Since 1950, our capacity has been
increased by about 12.5 per cent. And all
of this expansion has been privately fi-
nanced, even though about one-third of it
was certified as necessary for national
defense.

The expenditure during 1953 of $26

WWW americanradiohistorv com



billion for new plant and equipment—an
alltime record —imposes terrific finan-
cial responsibilities on our corporations.
About one-half of the amount required
will come from depreciation allowances.
In general, these allowances are supposed
to pay for the replacement of worn-out or
obsolete equipment. Another $8 billion
will be raised by corporations through new
security issues and long-term mortgage
loans. All together, depreciation allow-
ances, security issues and long-term loans
will provide about $21 billion. But this
is still $5 billion short of the $26 billion
needed for new plant and equipment this
year. Thus, it is retained profits that spell
the difference between expansion and
standing still, between growth in the pro-
ductive capacity of the economy and run-
ning downbhill.

As plant facilities are expanded, cor-
porations also need more working capital.
A larger volume of business requires
larger inventories, larger accounts re-
ceivable and larger amounts of ready
cash to meet payrolls and bills for ma-
terials. The increase in these items dur-
ing 1953 is estimated at $8.5 billion, of

which about $2.5 billion will be supplied -

by short-term bank loans. The other $6
billion will come from retained profits.
Thus, retained profits provide an essen-
tial $11 billion—$6 billion for working
capital, $5 billion for new plant and
equipment —to meet corporate financial
requirements.

Incentive for Investment

The role of the profits that are paid to
stockholders as dividends or to employees
under profit-sharing plans is even more
important than the role played by re-
tained profits in providing plant, equip-

ment and working capital. Dividend
payments provide the main incentive for
investment in the stocks of corporations.
They are the reward for risks taken by
investors. Dividends paid by corporations
whose common stocks are listed on the
New York Stock Exchange provide an
average return of about 6.5% at present
prices, and dividends on preferred stocks
average about 4.5% return. Dividends
are distributed among 6.5 million stock-
holders. Also, it is estimated that 3 mil-
lion employees now are covered by profit-
sharing plans. These plans increase the
incentives of both production workers
and managers to work harder and more
efficiently.

Thus, more than 9 million Americans
have a direct financial stake in corporate
profits through ownership of stock or
participation in profit-sharing plans. But
all Americans share indirectly in the re-
wards of a successful business year. In-
vestment of a major part of 1953 profits
in new plants and equipment means more
employment opportunities and better
working conditions for labor. For the na-
tion, it means new industrial capacity that
is essential both for national defense and
to produce more and better goods for a
rising standard of living.

Corporate profits after taxes repre-
sent about 6% of the nation’s total in-
come. But the job they do to stimulate
investment and to finance industrial ex-
pansion and improvement is more far-
reaching and more essential to the
prosperity and well-being of the Ameri-
can people than would be suggested by
that small figure.

McGraw-Hill Publishing Company, Inc.
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IF YOU USE

ENCLOSURES,

CHASSIS AND RACKS
LIKE THESE...

KARP SHEET METAL FABRICATIONS
WILL MEET YOUR HIGHEST
STANDARDS OF QUALITY

KARP FABRICATIONS WILL CUT
YOUR ASSEMBLY COSTS

KARP FABRICATIONS
ARE COMPETITIVELY PRICED...
FOR LONG RUNS OR SHORT

With a Karp-built enclosure, chassis or rack, every dimension
is correct; every hole accurately located. Your production
costs are cut, for your components are easily

assembled. No more slow-downs due to poorly built cabinets.
And Karp Metal will supply you with these custom-built
fabrications at competitive prices. Let us help you with your
sheet metal problem. Send us your blueprints—

we'll promptly quote prices and delivery.

KARP METAL PRODUCTS CO.

Division of H & B American Machine Company
215 63RD STREET, BROOKLYN 20, N,YV,

FACILITIES
FOR ENGINEERED SHEET METAL FABRICATIONS: in aluminum or steel
long run or short + spot, arc, gas or heliarc welding - any type finish.

® Modern plant—3 city blocks long  ® U.S. Air Force Certified Welding Facilities

® Thousands of dies available ® Air-conditioned spray room...complete
® Most modern of sheet metal baking facilities
fabricating equipment ® Complete sub-assembly facilities
ELECTRONICS — December, 1953 Want more information? Use post card on Iast page. 113
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How to use GLOBAR

__ TYPE BNR
' RESISTORS

to advantage

APPLICATION RESULT
| Oil burner ignition High voltage feed back
| transformer into line is prevented.
.. Small motors Arcing of governor
@ The unusual characteristics of GLOBAR type comafc ors is

. . . t d.
BNR ceramic resistors make them practical EOVGEEE

for a diverse number of advantageous

uses. Charted here are five typical applications Rectifier circuits Peak voltages are
. . limited thus stabilizing
where these resistors ate being used to circuits.

advantage at present.

Electronic devices Successful use in
voltage control
Our Bulletin GR-2 contains detailed engineer- circuits.
ing data which may well suggest applications in
your own products. It will give you facts that
will help you decide how these ceramic resistors DC Circuits Solenoid valve coils
can be of value to you. Let us send you a copy. are protected.

Write Dept. E-87-101,

GLOBAR ceramic Resistors

sy CARBORUNDUM

TRADE MARE

114 Want more information? Use post card on last page. December, 1953 — ELECTRONICS
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Where are 'going ?

Christmas is a time to be proud of
your profession. As an engineer, you
contribute to your country, and to
mankind, scientific advancements
that you hope will someday make
“peace among all men” a thrilling
reality.

If you feel that there is a more stim-
ulating, challenging and rewarding
niche for you, in an organization
that recognizes and respects engi-
neering for the vital profession it is,
we invite you to inquire about the
current openings at Westinghouse
Baltimore Divisions.

Wathemaodiciom

B . o o R SR—— rmanniyrioe

Please send résumé to:

R. M. Swisher, Jr.

Employment Supervisor, Dept. D -5
estinghouse Electric Corporation

| 109 W. Lombard St.
Baltimore 1, Maryland

BALTIMORE DIVISIONS

s ettt S

ELECTRONICS — December, 1953 Want more information? Use post card on last page. 115

www.americanradiohistorv.com



ey

OWENS-CORNING

i

*Fiberglas is the trade mark
(Reg. U. S. Pat. Off.) of

Owens-Corning Fiberglas
Corporalion for a variety of
products made of or with .
fibers of glass.
OWENS-CORNING FIBERGLAS CORPORATION +« TEXTILE PRODUCTS DIVISION =
116 Want more information? Use post card on lost page. December, 1953 — ELECTRONICS
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Equipment performs better, lasts longer whe A

you use hook-up wire insulated with Fiberglas&% :
arns. N

Yy 5 ?ﬂ«w g S g, o B v%

rotproof, withstands higher temperatures, resists

Performs better, lasts longer . . . because glass is %
moisture and most chemicals. S ?
.

Safer, too, because glass won’t burn . . . isn’t

5 '
damaged by solder heat during installation . . . . $
provides less fire hazard even under overload 5&%
operating conditions. &
& d %
And today you get better identification of P 4 ‘% .
circuits . . . because wire manufacturers are now - — T ‘%
using the improved Treatment 023 Fiberglas Dyed T - gt i
Yarn . . . with its better light fastness and B ,
superior heat and bleed resistance! . g
Smaller diameter, easier-to-install hook-up 5 §
wire braided with Treatment 023 Fiberglas o _
Dyed Yarn is available in all standard f
NEMA color grades. For further details 4 i
check your supplier today—or fill in and 4
mail the coupon below. 4 ) yf*
& 4
' i SRR e, ? !w\r
F T -'gooooooooooooooooococooeoooooooooooooooooooooo.
e g, _ ®
% : OwEeNs-CORNING FI1BRRGLAS CORPORATION :
: Electrical Sales Division, Dept. 860 :
: 16 E. 56th Street, New York 22, N.Y. ®
: [] Please send me further information on glass-base hook-up wire. :
® [1-1 would also like to receive a copy of your Data Kit on the com- :
-4 plete line of Fiberglas electrical insulating materials. e
®
& .
: NAME .« o o o v ottt ittt e et s :
48 °®
@ TITLE. .. ..ottt 4
4 °®
e °®
: COMPANY . . o o vttt et ie et ee e iiaar e saeeens 3
-4 °
4 °
16 EAST 56th STREET, NEW YORK 22' N. Y. : ADDRESS . . ...ttt ittt s e ey :
®
: CFTY . .o ttee ettt ae s ZONE. .. ... STATE...........-. :
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STONE'S accurate fabrication
SAVES rejects and excessive

assembly COSTS.

¥OL112vdYI
211410410313

2
ot B om!ﬂ“”,p
. N e e WP
w Siert socket ®
ach of 4.;4»!!‘;”‘;

h\

Woer ring.
;’"6%- 4

" riugs

Stone’s specialty has always been the manufacture of unusually small spiral wound tubes. This
specialty requires extremely close tolerances and precision engineering.

Because fabrication of tubes requires this same engineering skill, we make the necessary dies
for special formed ends; punched, notched or slotted tubes; bobbin and special assemblies right in

our own machine shop. Even the printing plates are made and the printing done by our own crafts-
men in our own shop.

It is obvious that this characteristic to “‘do it ourselves” makes for faster delivery and for a
quality controlled end product at a lower cost.

Stone’s tubes are available in such a wide variety of materials including hi-dielectric kraft,
fish paper, plastic films, and phenolic impregnated that you may select the one which meets your
specifications at the lowest possible cost.

A phone call or letter to us today may mean a worthwhile saving to you.

STONE PAPER TUBE COMPANY, INCORPORATED
STONIZED PRODUCTS COMPANY, inc.

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

118 Want more information? Use post card on last page. December, 1953 — ELECTRONICS
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Where ordinary relays won't do...

For example—the

‘ AMETRON

Electronic Scale

(]
i
85 Ohms
e 5000 Turne
- #34 Forr}ez‘(o
RE .
. C.P. f,’;ﬂ,,,sa,_’_ |
T - Cmmy
4o )
" = "7 0
LTeS
» cl R D
= ’ e

th= load in transit . . . print: exact weight on tape,

{ AMETRON Electronic Crane Scale which weighs

tickets or ledger cards . .. all in the crane cab.

Because weighing and transporting operations can be performed
simultaneously, the Streeter-Amet Amerrox Electronic Scale
permits tremendous savings in production time.

Such savings can only be maintained, however, because all
the components of this highly specialized device can be counted
on for sustained accuracy under heavy-duty operating condi-
tions . . . with minimum maintenance requirements.

Ordinary relays would not meet such mgged operating con-
ditions. Clare Relays were selected by Streeter-Amet enginecrs
because of:

s Sustained accuracy of operation under difficalt
operating conditions.

$ Ability to withstand wide variations in
temperature range.

% Long-life dependability.
Y Small size for compact installation.

Clare Relays have been the choice of Streeter-Amet engineers
for many vears in every type of electronic weighing device. 1f
you manufacture a precise, quality product . . . one which calls
for utmost relay performance . . . it will pay you to investigate
Clare Relays. Sales engineers, fully experienced in every type
of relay problem, are located in principal cities for consultation.
Call them . . . or write C. P. Clare & Co., 4719 West Sunnyside
Avenue, Chicago 30, Illinois. In Canada: Canadian Line
Materials I.td., Toronto 13. Cable address: CrLARELAY.

FIRST IN THE
INDUSTRIAL FIELD

CLARE WELLYS

www.americanradiohistorv.com



Here ]
1s some news from Hewlett-Packard
we

.believe ! .

you 11 flnd il’l‘te .
resting - and hel

pful

120

The N

In the nea

new, lightweight, rugg

styled for

We're already supplying- hp-
hp-410BV

Supplies
rack mou

Our plant

Again this past year,

new con

is now under way ©

HEWLETT-PAC
(Iu‘nm{ny avll @lnlqﬁb

293 PAGE MiLl mil® m, AL

ew Look in - hp

¢ future, we will begin to sup

ed all-meta

good looks as well as utility; we thi

acuum Tube Voltmeters an
the new cabinets. we'll conti
d frames where desired.
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nting or en

we've built new
struction increased our manufacturing area
n still more structures.

INSTRUMENTS

e LA

—instruments

ply all our instruments in

ig still growing

factory space. During

by 50%.

KARD COMPANY
*-‘tém.; um({ .f!rmmzy

& AT, CALIFORNIA

| cabinets. These cabinets are
nk you'll like them.

D Audio Oscillators,

d-hp-715A Klystron Power
of course, to offer

1953,
Work
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HEWLETT-PACKARD e

To give
representatio

About mid-year, seve
names and faces aré f

you better, faster, 1

ral of our represe
amiliar to you; bu

n in the Northeast ha

ntatives formed th
t now they have ne

el, are better equipped 0 help you-

ocal service, our

s been reorganized

eir own companies. Their

w offices, new telephone
Here they are:

numbef5: more personn h 1113 New York 21,N_e\:l :ork
chuse C Associate 5
H rt 8 Connecticut WU"";’:\‘NZ‘?’A\;?.:,eS Robert :sgl\'l, Milton Lichu:nsfeln
syracuse 2 New York B"dg\(ee'?ell Associates Paul G. Y;}”"L" ‘Z[% E?sl'gi?'g ;g;fie
yr ‘ on hana 51 Main Stre ata :
n—J. D. Ryers! . Peter Loha 7
> El'zRgzr;oGeneseaeﬁ:ee' 1101 Eost Maln SIS WAltham 5-7420
syracuse 76- Bridgeport 00-

ta, New Jersey
Bog%\ C Associates
Charles So.rgeoni

114 East Main Street
Dlamond 2.5343

park, New Jersey
AS‘}I;\;YL E. Robinson Co-
Leon Levx e
2 Mattison Aven
nlxllenhursk 3-2404

i hia (Upper parby),
Ph'lcde:":an‘nsylvumu
The 1. E. Robinson Co.
i. E. Robinson 5
17 Marshall Roa
72Flond'ers 2-5911

ington 9,D.C.
ch‘osr‘r:‘\cr?Associmes
Frederick Horman
2017 S Street N.W.
. DEcatur 2-80

Elsewhere in the country, Hewlett-Packard instruments are represented as before by these fine organizations:

Albuquerque, New Mexico

. Dayton 2, Ohio High Point, North Carolina
Neely Enterprises Alfred Crossley & Associates Bivins & Caldwell
107 Washington St. S.E. 11 W. Monument Avenue Security Bank Bldg.
Albuquerque 5-5586

Chicago 40, illinois
Alfred Crossley & Associates
4501 North Ravenswood Ave.

Michigan 8721 High Point 3672

Denver 9, Colorade
Ronald G. Bowen Co.

446 Broadway . Houston 5, Texas
UPtown 8-1141 SHerman 2501 EurlQLiszcgmp Associates
Cleveland 15, Ohio Detroit 35, Michigan o :éiebssl;é"
M. P. Odell Co. $. Sterling Company Linden 9303
2536 Euclid Ave. 15310 West McNichols Rd.
PRospect 1-6171 BRoadway 3-2900
Dyllus 5, Texas Fort Myers, Florida lLos Angeles 46, Colifornia
Earl Lipscomb Associates Arthur Lynch & Associates Neely Enterprises
P. O. Box 8042 O. Box 466 7422 Melrose Ave.
Elmhurst 5345 Fort Myers 5-6762 WEbster 3-9201

HEWLETT-PACKARD |

395 PAGE MILL

ELECTRONICS — December, 1953

ROAD +« PALO ALTO, CALIFORNIA, U.5. A,
|

Phoenix, Arizona Seattle 9, Washington
Neely Enterprises Ron Merritt Company
32 West Jefferson S1. 217 Ninth Avenue North
Alpine 4-7311 SEneca 4948
Sacramento 14, California St. Louis 9, Missouri
Neely Enterprises Harris-Hanson Company
1317 - 15th Street 5506 S. Kingshighway
Glibert 2-8901 SWeetbriar 5584-85
s . i . St. Paul 4, Minnesota
an Diego 6, California Alfred Crossley & Associates
Neely Enterprises 2388 University Avenue
1029 Rosecrans Sireet PRior 4955
BAyview 8106 Toronto 2-B
San Francisco 18, California Ontario, Canada
Neely Enterprises Atlas Radio Corporation, Ltd.
2830 Geary Blvd. 560 King St., West
WAIlnut 1-2361 WAverley 4761

COMPANY

Want more information? Use post card on last page.
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miniaturization through critically precise components

a5

RDM is dedicated to the research, development

and/or manufacture of custom-made, high
precision components for electrical, mechanical

and electronic devices.

Component reliability is the sole aim . . . the result,

FOR DESIGN ENGINEERS,

RDM PRECISION COMPONENTS OFFER
UNLIMITED OPPORTUNITIES FOR SAVING
SPACE, WEJGHT AND FRICTION
WITHOUT THE SACRIFICE OF FUNCTION,
FOR PRODUCTION ENGINEERS, RDM
ELIMINATES COSTLY BOTTLENECKS,

a perfect reproduction of the design. Made-to-
order parts meet your most exacting tolerances

and diverse requirements.

Production schedules assured

A brochure is yours for the asking. WRITE

[y —————————— M

o RICA .

V. AwE g N
) Rg D) M\ ‘
7 — - o‘\

SWiss preC\oy

RESEARCH DEVELOPMENT MANUFACTURE, INC.

431 E. COLLOM STREET, PHILADELPHIA 44, PENNSYLVANIA

PINIONS o GEARS o SHAFTS e PIVOTS o BEARINGS o SPECIAL SCREWS

122 Want more information? Use post card on last page. December, 1953 — ELECTRONICS
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but Constantin’s
Production Facilities
and Methods are

as New as Tomorrow

Yes, the idea of high compression glass to meral seals is
thirty-seven years old and public domain. The compression
principle can be employed by anyone, but Constantin makes
the guality seal.

The wise buyer now is concentgating on quality of manu-

facture and materials. For over eight years L. L. Constantin

& Company has been operating the most modern machine
shop facilities for die construction, stampings, and bending
—a glass deparunent capable of compounding, tableting
and sintering —latest ovens for fusing—multi-slide machines
for pin fabrication. In this way, our completely self-
contained plant operating all under one roof, can produce

The

Invention

of Compression-Type
Seals is about as

Old as
Grandma’s Phonograph —

UNITED STATES PATENT OFFICE.

wiiex i
T '-T'I’GHOV“ CLECTH
0 L
COMPRESSION-TYPE SEAL.
Speciloution of Letters Pateat, Patented May 30,1916,
Application fled May & 1915 Serial Ne.

vacunm-tight joint between the container
wall and the ,Ie-dmg-m wire. in spite of 88
grest divergencies in the coefficients of ex
pansion therebetween

Referring to the sccompanying drawings
for & mare detailed understanding of my

NEW JERSEY. ASSIGNOR. BY MEENE ASSIGN-
& MANUFACTURING COMPANY, A CORPORA-

1.184.813.

To all whom it may concern -
Be it known that I. Worseo T. Breo-
<ats. a ritizen of the United States, and a
resident of Montclair. tn the county of
s Essex and State of New Jersev. have 1n-
vented a new and useful Improvement in
Compression-Trpe Seals. of which the fol- ntertion. | have shown s leading-in wire 60

Jowing 15 a specification. at 1 in Fig 1| The leadingin wire 4 is
My invention relates to seals between sub-  surrounded by, and supports. a mass of
elastic material 5 formed. preferabiv. of

plass A band of msterial 6 < Tl
gy of ~1-c b and is *

10 tances hsving  different coefficients of
Imﬂr expansion. snd it has for its obiet
ile a desice of the cha

The invention of compression-type seals in general is quite old as evidenced by
U. S. Letters Patent No. 1,184,813, issued to Wilfred T. Birdsall and assigned to
the Westinghouse Electric and Manufacturing Co. on May 30, 1916, for the
original compression-type seals, expired in 1933. It is now public domain.

true compression seals of highest quality, in addition to
our regular line of hard glass to KOVAR and RODAR
alloy seals.

We at Constantin realize that adding color to the alveady pure
white glass does not add to the strength, and for identification
purposes, whether you buy green, gray, blue, brown er other
colors, you will find Constantin seals to be consistently uniform
and superior in strength.

Constantin can proudly say that it is not selling an idea.
Constantin is selling precision engineered high compression
glass-to-metalvacuumseals.Seethem, testthem,and compare.

Seals also available in KOVAR and RODAR alloys to hard glass types.

Also manufacturers of —
MULTI-PIN HEADERS
TERMINALS
TRANSISTOR MOUNTS
MULTI-PIN CON PLUGS
END SEALS
CRYSTAL HOLDERS
VACUUM COATING EQUIPMENT
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Constandon & K(/

MANUFACTURING ENGINEERS
Rt. 46 and Franklin Ave., Lodi, N. J.
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Telechron Synchronous Timing Motors

Seal the oil in with the moving parts, and they’ll both last longer. That's the
simple reason behind the long, dependable life of Telechron Synchronous
Timing Motors.

Into each motor goes a measured amount of special oil —carefully formulated
for the particular service the motor is to perform. Then the unit is sealed. Dirt
and dust can’t get in. Lubricant is lifted by capillary action from the reservoir
to all bearings, and flows continuously to all gears, efficiently . . . so efficiently,
in fact, that many Telechron moftors are still operating accurately and depend-
ably ofter 20 years of continuous use.

There are other advantages, too, in Telechron Synchronous Timing Motors.
Quick starting, due to the lightweight rotor. Power-line accuracy, because of
true synchronous operation. Cool running, with the field coil isolated from the
rotor unit. Altogether, a combination of worth-while features unique in the field
of electric timing.

Telechron motors are available in a wide range of speeds and torque ratings,
and for any standard AC power source. Get full details. Write Telechron
MODEL H-10. Low-cost, light-duty motor Depaistment, General Electric Co., 412 Homer Ave., Ashland, Mass.

copable of hondling high momentary peak
loads. Ideal for washing machines, dish-
washers, refrigerators, and other applionce
timer uses.

MARK OF TIMING LEADERSHIP
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As thousands of football fans watch the speed and drive of their favorite
teams up and down the gridiron—Guardian Stepping Relays are there,
too, operating the big electric scoreboard. At the touch of a button, the
special Guardian Stepper (illustrated) lites up changing scores, downs,
yards to go and the quarter being played. Guardian Stepper Applica-
tions also include control of animated signs and displays—intricate
timing devices—automatic elevators—automatic business machines—
automatic circuit selections from a pulsing dial—automatic wave chang-
ing on short wave transmitters—plus an endless variety of “special”
operations.

Standard Guardian Steppers include the series M. E. R. (Midget Elec-
trical Reset); the series M. A. S. (Add and Subtract); the heavy duty
series M 120 (Automatic Sequence); and the famous series “R”, among
others. If your application requires a stepper—contactor—switch—
solenoid—or a popular relay such as the Guardian Series 595-P shown
here—singly or in complete control combinations—send your b/p speci-
fications for specific cost free recommendations.

Photo Courtesy
NEVCO SCOREBOARD CO.

GUARDIAN.
STEPPING

RELAYS

tell the score!

SERIES 595-P RELAY

GUARDIAN\WELECTRIC

1625-P w, WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVINKG AMERICAN (MOUSTRY
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EASTMAN KODAK’'S RECORDAK MICRO-FILE MACHINE can microfilm 32 acres
of valuable records for storage in only 12 cubic feet of filing space. Accurate
performance of Ward Leonard Vitrohm rheostat (in circle) helps to assure
clear, sharp, reproduction on microfilm.

CUTAWAY VIEW OF TYPICAL WARD LEONARD RHEOSTAT. Eastman Kodak’s
Recordak engineers chose a 13-in. Vitrohm rheostat to control lamp voltage
in the Recordak Micro-File machine. It provides 161 graduated steps of
smooth, accurate, dependable control.

WARD LEGNARD

Recordak
Corporation
uses Ward Leonard
rheostat for

“accurate light control

in microfilming

e Light plays a critical role in committing bil-
lions of industry’s valuable records to microfilm
every year. Its intensity must be carefully con-
trolled for each exposure on Eastman Kodak’s
Recordak Micro-File machine in order to make
proper allowances for paper texture, color and
reflectivity.

To handle the job of adjusting lamp voltage to
meet these varying requirements, Recordak engi-
neers selected a dependable 13-inch Ward
Leonard rheostat. It’s the only adjustable control
used in operating the unit.

Accurate performance of this rheostat in
Recordak Micro-File units helps to assure clear
reproduction of every detail in the documents
being photographed.

If your product requires accurate electrical
controls, our engineers are ready, willing and
able to help you select the right ones for the job. *
Write Ward-Leonard Electric Co., 31 South St.,
Mount Vernon, New York.

LEONARD
ELECTRIC COMPANY

MOUNT VERNON, NEW YORK

R el - B ngineenede Contiely Simee 1892
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HEAT-RESISTANT FINISH is automati-
cally applied and infra-red baked on all

Here's how dependable
performance is built into
every Ward Leonard rheostat

o All rheostat materials, from vitreous enamel frit to heat-
resistant finish, as well as all manufacturing processes, are
carefully controlled by Ward Leonard engineers.

After assembly, rheostats are given thorough mechanical
and electrical tests to guard against any constructional
defects that might impair operating life or accuracy.

That’s why you can depend on the performance of any
Ward Leonard rheostat you select from the most complete
line ever offered for industrial control applications.

You'll find a complete description of the entire line,
including standard and special designs for all current ratings
up to 400 amperes, in the new Ward Leonard Bulletin 60A
shown at the right. Write for your free copy today.

T g

bulletiy 00

AT T A

g ! (LG

FALL 11y, itteyr, ;
47,

MLy i

gy ISt AR, g o, s

LLUT VR ANy,

HE Dsgy

RESISTORS RELAYS MOTOR CHROMASTER. DIMMERS
ZONTROLS '
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Tantalum
Capacitors
For Extreme
Temperatures

—59°C to +175°C

New Standard 7/8 Inch Case Size
Saves up to 20% in Weight . . .16% in Volume

When the Tantalmin Capacitor was introduced by
Mallory, it provided the first answer to dependable
operation in the extremely high ambients such as
result from miniaturization of electronic equipment.

Now, Mallory has reduced the higher capacity
114" Tantalum Capacitors to 74", thereby estab-
lishing a single standard case diameter. This refine-
ment not only simplifies installation and nmounting

hardware; it will also produce substantial reduc-
tions in the weight and size of high capacity units.

Be sure and look into the advantages of Mallory
Tantalum Capacitors for your equipment. Our
engineers will be glad to talk over any problem you
may have in the application of capacitors, the
development of special types, or the simplification
of related circuits.

FOR MORE INFORMATION...

Write for your copy of the new Technical Bulletin on
Mallory Tantalum Capacitors. 1t contains complete mechan-

ical and electrical data and  performance characterisiics.

Expect more...Get more from MATLORY

Parts distributors in all major cities stock Mallory standard components for your convenience

MALLORY

cCo.

MALLORY &

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

SERVING INDUSTRY WITH THESE PRODUCTS:
Electromechanical — Resistors ¢ Switches ¢ Television Tuners » Vibratars
Electrochemical — Capacitors ¢ Rectifiers ¢ Mercury Batteries
Metallurgical—Contacts » Special Metals and Ceramicse Welding Materials

INC.; INDIANAPOLIS &,

INDIANA
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W. W. MacDONALD, Editor

» FORETASTE .. .In the year im-
mediately ahead many of the best
technical brains of our industry
will be heavily concentrated upon
the business of developing color
television receivers at prices with-
in the reach of the American
public. Color-tv may very well be
the tail destined to wag the elec-
tronics dog for some time to come.

NTSC-suggested transmission
standards constitute the base upon
which design engineers must build.
That is why we devote 13 pages
within this issue, over and above
our normal editorial program, to
a thoroughgoing yet easy-to-
understand description of the
standards and how they got that
way. From this beginning ELEcC-
TRONICS embarks upon a long-term
program which will present to its
readers every practical circuit deal-
ing with color-tv equipment prob-
lems that the editors can find.

» RUMOR. .. While the first color-
tv sets to be seen in the market will
quite probably use 15-inch picture
tubes it is known that several manu-
facturers are working feverishly to
produce larger sizes. One, at least,
has publicly stated that practical
21’s may be available by the end of
1954,

Considerable progress has been
made in the design and production
of suitable screens and masks.

ELECTRONICS — December, 1953

CROSS

TALK

Somewhat less attention has so far
been paid to the refinement of elec-
tron guns. It seems likely, there-
fore, that gun design will come in
for special attention during the
next twelve months.

Less well founded in fact but
nevertheless possible in the more
distant future is the development
of shallow “picture-frame”-type tv
screens utilizing an entirely differ-
ent illumination principle. So far
we can report only smoke, no fire.

» RESEARCH . . . The best ideas
of man have frequently come
straight out of the blue. That is
why educators are becoming con-
cerned with the spread of a new
disease called “projectitis.”

The president of a college which
trains many men in electronics re-
cently defined projectitis as “an
unhappy addiction to limited objec-
tives”, expressed the opinion that
grants from government and in-
dustry earmarked for certain very
specific purposes were not likely to
lead toward the basic discoveries
that have in the past marked man’s
progress.

» CHOICE? . . . Engineers differ
on the question: “Is unionization
consistent with professional
status?” We've talked with a good
many men in both camps and expect
to talk with a good many more be-

www.americanradiohistorv.com
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fore anything resembling a per-
sonal conviction results. Meanwhile,
one thing does seem apparent: Any
man who succeeds in obtaining all
the advantages of each, and none of
the disadvantages of either, will
have accomplished the neatest trick
of our age.

» INTERFERENCE... Idea being
considered by the work-ridden and
dollar-conscious FCC is the delega-
tion of certain duties to local
authorities. When flagrant inter-
ference is noted from, say, medical
diathermy apparatus, this informa-
tion might be passed along to a
cooperative city attorney for prose-
cution under intrastate public-nui-
sance laws,

» COMPLAINT . .. “Why should
commercial orders play second-
fiddle to military orders in peace-
time ?”” asks one of our constituents
who badly needs electronic com-
ponent parts.

We don’t know any reason why
commercial shipments should be de-
layed for anything except truly
critical military needs but we can
think of two reasons why they fre-
quently are: Uncle Sam is a big
customer and suppliers like big
customers. And Uncle also has a
substantial crew of expediters, some
of whom do not know that the war
is over.
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Terminal-station equipment. Rack at left contains microwave transmitter teceiver,
modulator and afc circuits; multiplex equipment occupies remaining racks

This 58-ft antenna mast telescopes to 20
feet for transporting

Portable Microwave for

Truck-mounted 2,000-me radio-relay system provides 24-channel communications links

between various field headquarters of Allied Air Forces in Central Europe. Wide-band

f-m signals are difficult to intercept insuring privacy for users

ODERN WARFARE dictates that
M a communications network
linking important field headquar-
ters provide ample channel capacity
to meet peak traffic loads, sufficient
mobility to follow the field head-
quarters group and security against
enemy interception.

The microwave radio-relay sys-
tem used by the Allied Air Forces
in Central Europe provides 24 voice
channels one of which may be used

130

By M. G. STATON

Radio Corporation of America
RCA Victor Divisian
Camden, New Jersey

to carry 16 teleprinter channels.
The equipment is mounted in trucks
for mobility. The 2,000-mc signals
are largely confined within a line-
of-sight path reducing chances of
enemy interception while the multi-
plexed f-m signal is difficult to de-
modulate in an intercept operation.

Basic Equipment

The system comprises
terminal stations with 24-channel

www americanradiohistorv com

seven’

voice-band and 16-channel tele-
printer multiplex, and 18 repeater
stations with 5-channel voice-band
and 16-channel teleprinter multi-
plex. Duplicate equipment is sup-
plied at- each location to insure
against sabotage. The electronic
equipment is installed within a
military van. Two trailer-mounted
power units, a 58-ft telescoping
tower and antennas complete each
station’s equipment complement.

December, 1953 — ELECTRONICS



Microwave equipment in use during NATO maneuvers somewhere in France. Military van contains electronic equipment; 5-kv gaso-

line-driven generator follows in trailer

Allied Forces in

Europe

A terminal station consists of one
radio rack and five multiplex racks.
A repeater station has one radio
rack and three multiplex racks.
Each group of racks is mounted on
two aluminum channels under
which shock mounts, four to each
rack, are fastened to the truck floor.
Horizontal aluminum braces with
shock mounts on each end brace the
center of each rack against the
truck wall.

Duplex r-f filters, which permit
transmission and reception with
the same antenna, are mounted on
an aluminum panel supported on
the truck wall by four shock
mounts.

Flexible coaxial cables connect
the radio equipment to the duplex-
ing filters.

The 58-ft tower is composed of
three telescoping triangular sec-
tions and collapses to 20 ft for

ELECTRONICS — December, 1953

transporting. A winch and boom on
the tower base pulls the collapsed
tower from a horizontal to a verti-
cal position. The winch then ex-
tends the tower to its full height
by means of cables threaded
through the sections.

The top of the tower is equipped
with two stabilizing arms from
which four guy wires radiate at
right angles. The guy wires are
attached to 8-inch screw-type an-
chors. The top section of the tower
consists of a short square frame-
work for antennas mounting in
either of two positions on all four
sides.

Terminal Equipment

A terminal station employs one
6-ft offset-horn-feed parabolic an-
tenna while each repeater requires
two. Antennas are connected by
100-ft lengths of RG-17/U coaxial

Wwww._americanradiohistorv.com

line, Physical details of the tower
and antenna system are evident in
the photograph.

The terminal station show is Fig.
1 consists of transmitter, receiver,
power supply, automatic-frequency
control unit and a baseband ampli-
fier that links the multiplex and
radio equipment.

The transmitter oscillator,
mixer and r-f amplifier employ
2C39 triodes. The r-f amplifier is
an isolation stage that disasso-
ciates antenna and transmission-
line discontinuitites from the r-f
mixer.

The 2C39’s are located under the
hinged covers visible in the photo-
graph of the transmitter chassis.
The four large thumbscrews on
the r-f subchassis tune the r-f
cavities.

The receiver includes modula-
tion circuits for the transmitter in
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Microwave transmitter 2C3] triodes are mounted below hinged
cover on r-f subchassis. Thumbscrews tune r-f cavities

addition to the 30-mec i-f strip,
limiters and discriminator.

The radio equipment provides a
" broad-baseband modulation chan-
nel from 300 to 135,000 cps in two
blocks. The lower block, 300 to
3,000 cps, is the service channel.
The frequency block 4,000 to 135,-
000 cps transmits 24 single-side-
band frequency-division-multiplex
voice channels. The radio equip-
ment contains no components or
circuits requiring high stability in
voltage or frequency of primary
power supply. Neither tempera-
ture-controlled cavities nor crystal
ovens are employed.

Automatic Frequency Control

The afe circuit continuously
monitors the transmitter fre-
quency—comparing it to a har-
monic of a quartz-crystal oscilla-
tor. Should the transmitter fre-
quency deviate from the standard,
a d-c voltage is generated that ad-
justs the frequency of a 110-mec
oscillator feeding the transmitter
modulator circuits.

The baseband signal from the
multiplex equipment passes
through the baseband amplifier to
frequency modulate a 40-mc oscil-
lator in the receiver modulator.
The modulated signal is then
mixed with the 110-me signal from
the afec panel to produce 70-mec and
150-me sidebands. The 70-me side-
band is selected, amplified and fed
to a high-level mixer in the trans-
mitter, where it is heterodyned

with an r-f oscillator signal to pro-

duce the final frequency-modu-
lated r-f carrier. The proper side-
band from the high-level mixer is
gelected and amplified in the r-f

132

amplifier before being passed to
the transmitting filter and an-
tenna.

The carrier is sampled at the
output of the r-f amplifier for the
afe circuit. Should the carrier
shift, the 110-mec oscillator in the
afc unit will be adjusted to bring
the carrier back into agreement
with the proper harmonic of the
crystal. The time constant of the
afc unit will not permit the fre-
quency-control adjustment to fol-
low the frequency modulation of
the 40-me oscillator.

Receiver Operation

The received signal from the an-
tenna passes through the duplex-
ing filter to the input cavity where
it is heterodyned with the signal
from the r-f oscillator in the trans-
mitter to produce a 30-me i-f sig-
nal. Most of the system amplifica-
tion takes place in the 30-me i-f
strip. It is followed by limiters
and a discriminator. The complex
baseband signal from the discrimi-
nator is fed through the baseband
amplifier to the receiving bus of
the multiplex equipment.

A d-c signal is also extracted
from the receiver discriminator to
adjust the frequency of the trans-
mitter r-f oscillator so that the
signal produced in the receiver r-f
mixer is always centered on the
30-mc pass band of the i-f strip.
This control circuit has a slow
time constant and no hunting is
produced between the afc circuits.

Repeater Stations

The repeater station illustrated
in Fig. 2 is almost identical with
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Receiver-modulator chassis 2C31 local oscilator is housed in
shielded compartment at right

a terminal station. The same
transmitter, receiver, power sup-
ply and baseband amplifier are
connected in a slightly different
manner to perform the duplex re-
peater function. The afe panel
used in a terminal station is not
required at the repeater. Since
the repeater is of the heterodyne
type, the frequency of the trans-
mitted gignal is determined pri-
marily by the frequency of the
received signal. The repeater sta-
tion transmitted frequency is
shifted 40 me from the received
frequency.

The received signal is fed from
the antenna through the duplexing
filter to the receiver input mixer,
where it is heterodyned to 30 me
by an r-f signal from the oscilla-
tor in the associated transmitter.
After being amplified the signal is
heterodyned to 70 mc by the 40-me
signal from the modulator circuit
in the receiver. This 40-mc oscil-
lator is used to insert intelligence
at repeater stations. As a result
the 70-mc signal carries both the
intelligence received from the pre-
ceding station and the intelligence
ingserted at the repeater.

The 70-mc signal is then fed to
the transmitter where it is hetero-
dyned in an r-f mixed with a sig-
nal from the r-f oscillator to pro-
duce the output carrier frequency
that is further amplified in the
transmitter r-f amplifier. Side-
bands in the receiving mixer and
the high-level mixer of the trans-
mitter are so selected that varia-
tions in r-f oscillator frequency
do not produce changes in the out-
going carrier. The outgoing car-
rier frequency is locked to the in-

December, 1953 — ELECTRONICS



harnis to Rotterdam.

unit required retuning during the trip

MILITARY MICROWAVE

Communications between military field headquarters, usually carried over land lines,
has been given a needed third dimension with the introduction of microwave radio
relay. Security from intercept is provided as well as mobility and protection from the
elements. in military dress too, microwave gets through when land lines come down.

Last March, when high winds and tides caused disastrous fioods in the Low
Countries, part of NATO'S microwave refay system was rushed to Holland to re-
establish an important communications link that had been washed out. Two terminal
stations provided 24 voice channels across the inundated 27-mile path from Middel-

Field maneuvers have attested to the ruggedness and mobility of the equipment.
Recently two terminal vans completed a 1,000-mile tour of France—250 miles of which
were over cobblestone roads. Despite rough handling, not a single radio or channeling

coming carrier frequency except
for the 40-mc shift produced by
the modulated oscillator used to
insert intelligence.

If there is a slight shift in the
received carrier frequency, the afc
circuit in the repeater adjusts the
r-f oscillator so that the signal
produced in the input mixer is cen-
tered on the 30-mc i-f strip.

Since the outgoing carrier of the
transmitter is dependent upon a
received carrier, provision is in-
cluded to reestablish the outgoing
signal if the received signal is
lost. A single-tube 110-mc oscil-
lator is included in the receiver
for this purpose. As long as a re-
ceived signal is present, operation
of this oscillator is blocked; ab-

sence of a received signal releases
the oscillator and its output is
mixed with the output from the
40-me f-m oscillator again to pro-
duce the 70-mc signal for the
transmitter. In this manner the
circuit is reestablished on each
side of a break.

Inserting Intelligence

Intelligence from the multiplex
equipment is split in the baseband
amplifier by isolating amplifiers
before being sent to the modulator
circuits in each half of the re-
peater.

Intelligence received from the
discriminator in each receiver is
combined through isolating ampli-

fiers in the baseband amplifier be-
fore being sent to the receiving
bus of the multiplex equipment.
Therefore, intelligence inserted at
a repeater carries in both direc-
tions on the system and intelli-
gence entering the repeater on r-f
carriers from both directions feeds
out on a common bus to the mul-
tiplex equipment.

Intelligence inserted on the
transmitting bus of the baseband
amplifier does not return as side
tone on the receiving bus to the
multiplex equipment. This further
simplifies system layout problems
and provides for party-line ter-
minations at the repeater stations.

The voice-band multiplex equip-
ment operates on the single-side-
band suppressed-carrier fre-
quency-division principle.

Voice-frequency signals from
the telephone pass from two-wire
terminals through a hybird to the
modulating branch of the duplex
terminal unit. The modulating
branch includes a balanced modu-
lator, carrier oscillator and channel
filter. In the Dbalanced modu-
lator, voice signals are heter-
odyned with the signal from the
carrier oscillator to produce two
sideband signals.

The filter following the balanced
modulator passes one of the two

MODULATOR TRANSMITTER
PREEMP FREQ 40-MC s LiJ
e oo ose” > mxer [ 7?_!“3 —»  MIXER - i 550
MG
2020-MC
BASEBAND 0S¢
UNIT
I TERMlNALl AFC UNIT T
.
300-CPS SERVIGE .
— | TOI35-KC CHANNEL TELEPHONE aFc L, !10°MC FaC
‘o AMPL EQUIP. HANDSET 0SG MOTOR
MULTI-
PLEX 1 T
ENT | 5-135-kC 300-CPS D-C D-C
-] TO 5-KC e 21-MC p
MP la—! R AMPL 8
AMPL AMPL S (A RELAY
SERVICE CRESTAE | TRIPLER MIXER 1,950MC
UNIT
| D-C | l
300-CPS
- DEEMP 30-MC 30-MC 30-MC 1,990-MC
TO HOKC ]| | le—| mixer |e— b -
ampL ] NETWORK pIsc, LIMITERS I-F £ FILTER |1990MC
RECEIVER

FIG. 1—Terminal station comprises transmitter, receiver-modulator, afc unit, baseband amplifiers and service-channel equipment
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sidebands, rejecting the other. The
carrier and voice frequencies are
suppressed in the balanced modu-
lator.

This carrier sideband is then
combined with carrier sidebands
produced by other duplex channel
modulators and the complex signal
is fed to the transmitting bus of
the baseband unit.

At the remote terminal, the com-
plex signal from the baseband am-
plifier is fed to demodulating
branches of the multiplex equip-
ment. A bandpass filter selects the
proper sideband from the complex
baseband signal. A carrier-oscil-
lator signal is mixed with the se-
lected sideband to reproduce the
voice frequency. The demodulator
is followed by a filter that passes
all frequencies below 3,400 cps.
The recovered voice frequencies
are then passed through a hybrid
to the two-wire line for telephone
connection. Operation in opposite
directions can take place simulta-
neously without interference.

Group Modulation

Twenty-four voice channels are
obtained by combining three
groups of eight. Carrier sidebands

of the first group of eight channels
are transmitted in the frequency
block 10,000 to 50,000 cps. The sec-
ond group of eight channels is
passed through a group modula-
tor-demodulator having a carrier
frequency of 105 ke. It operates in
the same manner as a voice-band
modulator-demodulator except
that the complex signal produced
by combining eight channel side-
bands is heterodyned with a 105-ke
carrier to produce two sidebands.
The lower sideband is selected for
transmission so that the second
group of eight channels is actually
transmitted over the radio system
in the frequency block extending
from 55,000 to 95,000 cps. In a
similar manner, the third group of
eight channels is heterodyned in a
group modulator with carrier fre-
quency of 145,000 cps to produce
a block of sideband carrier fre-
quencies in the range of 95,000 to
135,000 cps.

At the receiving terminal, the
second and third groups of eight
channels are each demodulated as
a block to lower each group to the
frequency range 10,000 to 50,000
cps. The original voice frequen-
cies are recovered by voice-band

demodulators in the duplex termi-
nal units.

Each station includes a 16-chan-
nel multiplex teleprinter assembly
capable of providing a maximum
of 18 channels spaced 170 cps
apart within a single voice band.

Performance

During equipment test, voice
channels were set up for 6-db loss
between transmitting and receiv-
ing terminals. Each voice channel
was loaded with a 1,000-cycle tone
adjusted to a level of zero dbm,
approximately 10 db higher than
the level of an average talker. Un-
der these conditions, the tone was
removed from each channel in
turn and the signal-to-noise ratio
measured at the output terminal
of the quiet channel with all other
channels loaded. The lowest sig-
nal-to-noise ratio was 52 db, and
ranged up to 58 and 60 db. To
check crosstalk limits, the system
was operated with plug-in receiv-
er-modulator units taken directly
from stock. Tests proved that criti-
cal parts of the system can be di-
rectly replaced with other stand-
ard units without affecting the
overall operation.

RECEIVER-MODULATOR TRANSMITTER
LIJ"S%O 1,990|_JJ
— | 1,950-MC 30-MC 30-MC 70-MC 1990-Mc | MC
fer [ MXER 1 TLRET M Uwiters [T MPER I-F " MIXER TampL [
t L
[
|
. 40-MC 30-MC 08¢
w 0S¢ ¢ DISCRIM 1920 MC
= e
2 t = t
= S
= FREQ s D-C D-C AMPL AFC
o[ x MOD 2 renly ™ moToR &
= l:' u g 2
5 1 b - o|8
a3 & ole
= e
e PREEMP DEEMP 110-MC &
z BASEBAND NETWORK NETWORK osc [ RELAY o
UNIT 5
4 T ¥ a
: SERVICE JUNIT o
300-CPS 300-GPS 300-CPS SERVIGE B
————————=IT0110KC > TO 110-KC TOS5-KC —» CHANNEL E—iLEEADHSOENrE
AMPL AMPL AMPL EQUIP.
MULTIPLEX [ ) T
. 5-KC TO
«— | TI0°Ke
AMPL
\
TO CORRESPONDING UNITS IN DUPLEX EQUIPMENT /

FIG. 2—Repeater stations have duplex transmitters and receiver-modulator units. Basebrand amplifiers, service-channel equipment and

multiplex gear are shared
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Rectifier station for an aluminum pot line. Anode and cathode circuit breakers are
on right and left walls respectively. Master switchboard is in foreground
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FIG. 1—Cross section of typical pumped-
type ignitron

Recent Developments
in Ignitrons

Growth in industries needing large blocks of d-c power conversion equipment led to the
sale of 1,600,000 kw of mercury arc rectifiers from 1948 to 1952. The ignitron finds

application in locomotive drive, strip mill drive and pot lines

GNITRONS have proved to be of

great value in the industrial,
electrochemical and railway appli-
cations which require conversion of
large quantities of a-c power to d-c
power at voltages of from 250 v
d-¢ to 20,000 v d-c. Characterized
by an ignitor which initiates the
arc at the beginning of each de-
sired conduction period, the igni-
tron offers high efficiency and rela-
tive freedom from are back.

Recent design improvements
have extended ignitron ratings to
150 percent of previous values and
opened the door to a variety of new
applications and extensions of old.

ELECTRONICS — December, 1953

By G. M. ZINS

Westinghouse Electric Corp.
Pittsburgh, Pa.

Use of ignitrons as inverters for
converting d-c to a-c has already
been made in certain industrial ap-
plications. They have also been
applied to variable-voltage elec-
tronic drives, such as required for
hot-strip steel mills and paper
presses.

Ignitron Locomotive

Because of its inherent rugged-
ness, high power handling capabil-
ity and high efficiency, the ignitron
is well suited for use in locomotives
and multiple unit railway cars. The
economic advantages of an a-c
trolley system can be combined with
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the inherent advantages of d-c trac-
tion motors.

Improvements in sealed type rec-
tifiers have considerably accelerated
the acceptance of ignitrons (Fig.
1) by the railroad industry. An
intensive development program was
initiated which included field
studies on an experimental mobile
rectifier installed on a multiple-
unit. car,

The many problems of mobile
operation were examined, and spe-
cial tubes, excitation cireuits, con-
trol circuits and filters were devel-
oped specifically to meet mobile
operating conditions of a single-
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Locomotive ignitron cubicle houses six
tubes and associated apparatus

phase full-wave rectifier. Experi-
ence indicates ignitron locomo-
tives have relatively low initial cost,
low maintenance, low standby
losses, high overall efficiency and
low weight.

A typical twin-cab locomotive is
rated at 6,000 hp or 3,000 hp per cab.
It operates from an 11 kv, single-
phase, 25-cycle trolley system. The
essential equipment in each cab
consists of: the main rectifier
transformer which is designed for
a single-phase full-wave rectifier
circuit; two ignitron cubicles each
containing six sealed ignitrons to-
gether with their associated exci-
tation circuits, protective devices
and switching apparatus; a water-
to-air type heat exchanger; control
circuits; anode reactors; and an a-c
and d-c¢ filter. Each pair of igni-
trons forms a separate cathode cir-
cuit, or a total of six separate
cathodes, each connected to a 500-
hp series-wound d-c traction motor.
The arrangement of the ignitron
cubicles is shown in the photo-
graph.

The rectifier transformer is pro-
vided with tap-changer-under-load
equipment to cover the operating
range required for accelerating and
motoring. Vernier steps between
transformer tap positions are ob-
tained by phase control of the igni-
trons. This combination of trans-
former taps and phase control
provides 35 different notches for
motoring. ]

Dynamic braking is also ob-
tained. Two of the twelve igni-
trons supply exciting current to
all six motor fields which are con-
nected in series for the dynamic
braking operation. By varying a
series resistor, changing taps on
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Artist’'s drawing of electric locomotive shows position and relative size of ignitron
cubicles located in center of cab

the transformer, and changing
phase delay on the ignitrons, four-
teen notches of braking are ob-
tained.

Overall performance curves for
the ignitron locomotive are shown
in Fig. 2. These curves give an
indication of the locomotive’s abil-
ity to perform at low speeds and
to provide a smooth no-glip start
and acceleration.

Special Tubes

The ignitron tubes developed for
this application contain a special
baffling arrangement and special
mounts to eliminate the effects of
vibration in service. New firing
circuits were required to provide
reliable firing over a wide range
of trolley voltages with the wave
shape of voltage obtained from the
main power transformer which was
tapped to provide the necessary
auxiliary voltage. One master cool-
ing system was developed to allow
one fan to cool the rectifier heat
exchanger, power transformer, fil-
ter and anode reactors along with
the other auxiliaries on the loco-
motive.

The telephone interference prob-
lem caused by the rectifier har-
monics has been eliminated by a
relatively simple and inexpensive
a-c and d-c filter. Present tests in-
dicate that the filters applied on
these first locomotives may be ma-
terially reduced or even eliminated
on future models.

Aluminum Pot Line

The original aluminum pot lines
in this country were installed using
300-v synchronous converters with
pot line capacities in the neighbor-
hood of 50,000 amperes. Many of
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these rotory converters were later
rewound for 600-v service to in-
crease station capacity. First costs
coupled with high maintenance
costs left this field ripe for the
mercury arc rectifier.

During World War II the igni-
tron completely dominated all other
equipment in this field with typical
pot lines consisting of twelve rec-
tifier assemblies of twelve tubes
each supplying pot-line loads of
60,000 amperes at 600 v d-c.

Improved designs of these same
tubes are now being applied at
72,000 amperes and 750 v d-c. Re-
cent improvements in protective
switchgear for rectifier service are
permitting the addition of even
more rectifier assemblies on a single
pot line, with pot lines up to 120,000
amperes now being considered at
voltages of 750 v d-c. One station
now in operation has power re-
quirements in excess of 700,000 kw,

It is customary practice on these
large installations to operate two
twelve-tube rectifier assemblies
from a common rectifier trans-
former with a quadruple-wye sec-
ondary connection and employing
anode balance coils. The individual
pot lines are now operated multi-
phase by employing both delta and
wye connected primaries on the
rectifier transformers and employ-
ing autotransformer type phase
shifters to provide 30 or 36-phase
operation per line. Similarly, pairs
of pot lines are operated out of
phase to give overall operation of
60 or 72-phase operation. With
additional units now being contem-
plated stations may go up to 108-
phase operation. Multiphase opera-
tion of this order of magnitude is
required where such large blocks
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of power are concentrated in one
station to eliminate telephone in-
terference and improve the wave
shape of the line current for the
station.

Since all pot lines are attended
stations the breaker control and
voltage control are manual, except
for the automatic reclosing of the
anode breakers.

Because of the large number of
units in each station, special pro-
visions are normally made to degas
the entire pot line simultaneously
upon installation by supplying re-
duced voltage to the a-c bus. Sub-
sequent degassing is normally
done on the line since there is ade-
quate capacity to allow removal of
one unit at a time without over-
loading the remainder of the rec-
tifiers.

A pot line is usually started by
closing all breakers with the igni-
tor short circuited and then re-
leasing the ignition on all rectifiers
simultaneously. This provides re-
liable pickup of the pot-line load
without unbalance between units.

This process must be closely con-
trolled. If one unit were to be re-
leased in advance of the others
this unit would attempt to carry
the entire pot-line load and would
then trip on overload. Each suc-
ceeding unit could follow and also
trip out. Simultaneous release is
therefore a feature essential to
proper operation.

The anode and cathode breakers
provide normal protection against
arc backs and permit the removal
of individual units from service.
Normal dumping of the pot-line
load is best accomplished by trip-
ping the master a-c breaker which
feeds the entire line.

Two of the most notable features
of the electrochemical industry are
the tremendous concentrations of
power and the unvarying 100-per-
cent load on these pot lines up to
one vear without shutdown. The
rectifier has a well-earned reputa-
tion for reliability even on this
rugged duty.

Hot Strip Mill

Although many ignitrons have
been applied for hot strip mill
service, most of them were used
in conjunction with motor-gener-
ator sets, the motor-generator sets
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being used to obtain the variable
voltage feature and the rectifiers
being used for full-voltage service
and in parallel with these motor-
generators. There has been a defi-
nite trend, in recent years, to all
electronic drives for hot strip mill
service,

An all-electronic drive for hot
strip mill service provides many
interesting features. A typical hot
strip mill may consist of five or
six finishing stands each stand
being driven by an individual com-
pensated d-c motor. These finishing
stand -motors range from 2,500 to
5,000 hp per motor.

In a continuous hot strip mill,
the strip may be in all stands simul-
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FIG. 2—Performance curves of ignitron
locomotive. Speed for a given motor
current is indicated by solid curves
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FIG. 3—Regulation curves of a typical

ignitron rectifier for steel mill service.

Solid sloping lines indicate inherent reg-

ulation curves for various angles of
delay
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taneously for periods up to 40 sec-
onds. It is, therefore, essential that
the speed of the individual stands
be very closely controlled to prevent
pulling or excessive looping of the
strip. To control the motor speeds
accurately it is necessary to regu-
late the rectifier bus voltage to ob-
tain a flat voltage characteristic
over the entire load range (Fig.
3). To accomplish this a magnetic-
amplifier regulator is used. High
speed of response and high sensi-
tivity of the regulator used permit
an extremely flat voltage character-
istic to be obtained even with the
impact load of the strip entering
the rolls.

Another feature which is re-
quired in a drive of this type is
the inching operation. A regulated
bus voltage in the order of 5 to 10
percent of rated is required. This
feature is used to line up the cou-
plings on the rolls and to calibrate
the rolls by test samples.

Reduced voltage for the inching
operation is obtained by phase con-
trol of the ignition point on the
ignitrons. Operation of the recti-
fier at the high angles of delay
necessary increases the probability
of arc backs and sets up the possi-
bility of forward fires occurring.
To minimize these tendencies a
blocking bias is applied to the ig-
nitron grid, driving them negative
with respect to the cathode. A
pulsing eircuit is employed to over-
come this negative bias and drive
the grid positive when the ignitor
is fired and conduction is desired.

This inching voltage is also regu-
lated as described previously for
full-voltage operation.

Phase control is provided to
allow the mill to be accelerated
from inching voltage to full volt-
age in the prescribed time interval.
It is sometimes desired that an
idle run voltage be incorporated
into the drive. Approximately 20
percent of rated voltage is supplied
for this operation, the reduced
voltage being obtained by phase
control. The mill is run at this
speed during extended idle periods
between strips to reduce power
consumption and still maintain uni-
form cooling of the rolls. If the
mill were shut down completely dur-
ing such periods heat distortion
could damage the rolls,
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What Design Engineers

Need to Know About the

NTSC COLOR
TELEVISION STANDARDS

Point-by-point discussion of the 22 color standards and the reasons why specific techniques

and numerical values were chosen for transmission of color signals without disturbing

reception on a monochrome receiver

ON JULY 21, 1953, the National Television System
Committee approved unanimously two documents of

historical significance in the development of television.
The first is a petition to the FCC, stating that the
NTSC has completed the development of technical
signal specifications for compatible color television and
requesting the Commission to adopt them as standard

for commercial television broadcasting. In the peti-
tion, the NTSC asked that the Commission adopt the

compatible color system “in place of the present (field-

The second NTSC document, presented as an appen-
dix to the petition contains the signal specifications in
the form of 22 proposed standards and three diagrams.
This paper reviews the background of these specifica-
tions for the benefit of television engineers unfamiliar
with the detailed findings of the NTSC panels. Exten-

sive tutorial treatment will become available!; the
present treatment confines itself to the following ques-

tions—""What exactly is the significance of each pro-
posed standard, and why was it chosen in the precise

sequential) color standards.”

form.given by the NTSC?”

By DONALD G. FINK

Director of Research
(Radio, Television, Appliances)
Philco Corporation
Philadelphia, Pa.

N ORGANIZING the specifications
for the color television signal,

the editorial committee of the
NTSC arranged the proposed stand-
ards in three groups, I—General
Specifications, II—Sound, and II1I—
The Complete Color Picture Signal.
The first two groups contain mate-
rial with which television engineers
are familiar, since these specifica-
tions are similar to the present
FCC monochrome standards.

The NTSC signal is a compatible
signal; it must produce on existing
black-and-white receivers a mono-
chrome version of the color image
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of quality equal to or superior to
normal monochrome reception,
without any modification of the re-
ceivers. The color standards must
employ the same frequency distri-
bution (channel width, location and
spacing of sound and picture car-
riers and their sidebands), the
same types of modulation (includ-
ing modulation polarity and refer-
ence levels in picture modulation,
frequency deviation and preempha-
sis in sound modulation), the same
scanning methods, and the same
synchronizing signals as are used
in black-and-white broadcasts.

To preserve compatibility to the
fullest extent the color standards
can differ from the monochrome
only in two ways: the numerical
values may be specified more pre-
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cisely in the color system, so long
as the values lie within the toler-
ances permitted in the FCC mono-
chrome standards, and additional
signals may be employed in the
color system, so long as the effect
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FIG. 1-—Idealized picture transmission
characteristic, showing relative posi-
tions of carriers (item I-D)
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. Color bursts to bie omitted during monochrome trans-

. The burst-frequency shall be 3.579545 mc. The tolerance

. The dimensions specified for the burst détermine the

. Refer to text for further explanations and tolerances.

g and trailing edges of vertical blanking should be
complete in less than 0.1H.

Leading and trailing slopes of horizontal blanking must
be steep enough to preserve minimum and maximum
values of (x+y) and (z) under all conditions of picture

Dimensions marked with asterisk indicate that tolerances
given are permitted only for long timne variations and not
for successive cycles.

Equalizing pulse area shall be between 0.45 and 0.5 of
area of a horizontal sync pulse,

following the equalizing pulses and during the broad ver-

on the frequency shall be +0.0003 percent with a maxi-
mumi rate of change of frequency not to exceed 1/10 cycle
per second per second. 9
The horizontal scanning frequency shall be —" times
the burst frequency. 455

times of starting and stopping the burst, but not its phase.
The color burst consists of amplitude modulation of a
continuous sinewave.

Dimension P represents the peak-to-peak excursion of the
luminance signal, but does not include the chrominance
signal, Dimension § is the sync amplitude above blanking
level. Dimension C is the peak carrier amplitude.

FIG. 2—Dimensions of sync signals, color burst and reference levels of proposed NTSC standards (item I-F-4)

of these signals on black-and-white
sets is so small as to produce no
deleterious result.

General Specifications

Referring to the general specifi-
cations (Table I), the first three
specifications (I-A, I-B, and I-C),
specifying the overall channel
width, the position of the picture
carrier and the direction of polar-
ization, are in exact accordance
with present monochrome practice.

The wording of item I-B, speci-
fying the frequency of the picture
carrier as that “assigned by the
FCC to the particular station” rec-
ognizes that the picture carriers of
various stations are often assigned
in accordance with the offset-car-
rier technique. In this case, the
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The term “chrominance” refers

spacing between carrier and chan-
nel edge differs from 1.25 mc by the
offset frequency (typically plus or
minus 10 ke). This is the practice
at present in many monochrome
stations; no change is contemplated
for color.

Item I-D gives the distribution of
carriers and sidebands in the chan-
nel, as shown in Fig. 1. The speci-
fication of the picture (luminance)
and sound signals is identical to
black-and-white practice, as com-
patibility requires. But something
new has been added. An additional
signal is located 3.579545 mc above
the frequency of the picture carrier
specified in item I-B. This signal
is a picture-carrier sideband cor-
responding to the ‘“chrominance
subcarrier,”
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to two signals which carry color in-
formation. These signals, when
added to the luminance signal, pro-
vide the hue and saturation com-
ponents of the color image. The
chrominance subcarrier signal is so
modulated that the hue information
is carried by phase modulation
while the saturation is determined
by the ratio of the chrominance
amplitude modulation to the lumi-
nance amplitude modulation.

The dimension of the flat portion
of the visual transmitter character-
istic, above the picture carrier, is
given as 4.2 mec. This is 0.2 me
greater than the corresponding di-
mension in the monochrome stand-
ard; the additional space is speci-
fied to accommodate the sidebands
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Scanning Frequencies

and Chrominance Subcarrier

of the chrominance signal.

The extension of the transmitter
characteristic to include the chrom-
inance signal places a burden on
the television transmitter, which
must be adjusted to have excellent
amplitude and phase responses in
this region. The extra signal
energy in this region may affect
the sound reception of monochrome
receivers, and this fact is taken
into account in the choice of the
sound carrier and chrominance sub-
carrier frequencies (Table II,
item II-A and Table III, item
III-A) and in the picture/sound
power ratio (Table II, item II-C).

Scanning Standards

Item I-E, the aspect ratio, has
the usual value of 4 units of width
to 3 units of height, as compatibil-
ity in scanning requires.

Item I-F-1 gives the broad out-
line of the scanning pattern. This
is identical to black-and-white prac-
tice in every respect, specifying the
525-line interlaced pattern for
which 25,000,000 American mono-
chrome sets are designed. The
specification of direction of scan-
ning from left to right and top to
bottom is intended to apply to
normal operation of studio facili-
ties.

When the director wants to show
performers dancing on the ceiling,
artistic license permits him to use
a reversing mirror or to reverse the
connections to the vertical scanning
coils of the camera. Such off-
standard operation to produce
particular artistic effects is also
anticipated in the transmission of
reference colors, as noted in the
discussion under item III-D.

Item I-F-2 contains the first not-
able change from monochrome
practice. The scanning frequen-
cies are gspecified precisely as
15,734.264 cps horizontally and
59.94 cps vertically. These values
are about 0.1 percent lower than
the nominal values specified in the
monochrome standards (15,750 cps
and 60 cps respectively). The FCC
monochrome regulations do not
state a tolerance in the latter fig-
ures (although they do allow a
change as great as 0.5 percent in
the instantaneous horizontal fre-
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quency relative to the average fre-
quency).

It is customary practice, per-
mitted by the FCC, to tie the scan-
ning frequencies to the local 60-cps
power frequency when scanning
film programs. The typical short-
time variation of the frequency of
60-cps commercial power in auto-
matically controlled systems is
about 0.1 cps or 0.16 percent (in
manually controlled power systems
the variation may be 0.5 percent or
more). Consequently, the actual
tolerance employed by tv stations
today is wider than the 0.1 percent
departure of the color frequencies
from the nominal monochrome fre-
quencies.

While it is true that the scanning
frequencies specified for color fall
within the established tolerance of
monochrome transmissions, the
question still remains: Why were
these frequencies not chosen to con-
form exactly to the previously es-
tablished values of 15,750 and 60
cps? The answer lies in the rela-
tionship between the scanning fre-
quencies and the chrominance sub-
carrier frequency.

The chrominance signal must be

chrome receivers. Such invisibility
can be achieved if the chrominance
subcarrier frequency is an odd
multiple of one-half the line scan-
ning frequency (this relationship
provides that the chrominance side-
band frequencies are interleaved
with the luminance sidebands).
Conversely, then, the line frequency
must be an odd submultiple of twice
the chrominance subcarrier, as
implied in item I-F-2.

Other Frequencies

The chrominance subcarrier fre-
quency might be so chosen that
a particular odd submultiple would
produce a line frequency of pre-
cisely 15,750 cps. But there were
reasons (relating to the mutual in-
terference between chrominance,
luminance and sound carriers) for
choosing a chrominance subcarrier
whose frequency is 0.1 percent
smaller than that required for
15,750 cps.

In summary, the luminance car-
rier is the fundamental frequency
of the system. The radiated fre-
quency corresponding to the chromi-
nance subcarrier is located pre-
cisely with respect to the luminance

substantially invisible on mono- ecarrier, and the scanning frequen-
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Burst and chrominance frequencies not drawn to time scale
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cies are precisely derived from the
chrominance subcarrier to estab-
lish the interleaved relationship
between the luminance and chromi-
nance sidebands.

The particular odd multiple re-
lating half the line frequency and
the chrominance subcarrier is 455.
This was chosen because it consists
of small odd factors (455 =5 X 7
X 18), which are advantageous in
the design of counter circuits to
establish the frequency relation-
ship. The relationship between
twice the line frequency and the
field frequency is 525, as is required
for the standard 525-line picture.

Reference Levels

Item I-F-3, following mono-
chrome practice, states that the pic-
ture signals and synchronizing sig-
nals are transmitted successively
and occupy different amplitude
ranges in the picture carrier en-
velope. But several important ex-
ceptions are noted. A portion of
the color-synchronizing  signal
(section 5 of Fig. 2) extends below
the blanking level into the picture-
signal range, for reasons stated in
the discussion of item I-F-4. More-
over, during the transmission of
fully saturated blue, red or magenta
at full luminance the chrominance
signal extends above the blanking
level into the synchronizing signal
region.

Finally, during the transmission
of fully saturated yellow and cyan
at full luminance, the chrominance
signal extends below the zero-car-
rier level and is in fact clipped oft.
These amplitude excursions are
shown in Fig. 3. It may well be
wondered how a black-and-white re-
ceiver (or a color receiver for that
matter) can deal with such exces-
sive signal excursions. Fortun-
ately, circumstances conspire to
produce an entirely satisfactory
result.

Consider first the excursion of
the color sync burst below the
blanking level (Fig. 3 and section 5
of Fig. 2). The portions of the
sinewave below the black level can
brighten the viewing screen, but
the brightening cannot be observed
under ordinary viewing conditions.
In the first place, the brightening
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Table I—General Specifications

A. Channel

The color television signal and its accompanying sound signal shall be trans-

mitted within a 6-mc channel.

B. Picture Signal Frequency

The picture signal carrier, nominally 1.25 mc above the lower boundary of the
channel, shall conform to the frequency assigned by the FCC for the particular

station.

C. Polarization

The radiated signals shall be horizontally polarized.

D. Vestigial Sideband Transmission

Vestigial sideband transmission in accordance with Fig. 1 shall be employed.

E. Aspect Ratio

The aspect ratio of the scanned image shall be four units horizontally to three

units vertically.

F. Scanning and Synchronization

1. The color picture signal shall correspond to the scanning of the image at
uniform velocities from left to right and from top to bottom with 525 lines

per frame interlaced 2:1.

2. The horizontal scanning frequency shall be 2/455 times the color subcarrier
frequency; this corresponds nominally to 15,750 cps (with an actual value
of 15,734.264 = 0.047 cps.) The vertical scanning frequency Is 2/525
times the horizontal scanning frequency: this corresponds nominally to

60 cps (actual value is 59.94).

3. The color television signal shall consist of color picture signals and syn-
chronizing signals, transmitted successively and in different amplitude
ranges except where the chrominance penetrates the synchronizing region,
and the burst penetrates the picture region.

4. The horizontal, vertical, and color synchronizing signals shall be those
specified in Fig. 2, as modified by vestigial sideband transmission specified
in Fig. 1 and by the delay characteristic specified in II1.B.

G. Out-of-Channel Radiation

The field strength measured at any fre

ency beyond the limits of the assigned

channel shall be at least 60 db below the peak picture level.

occurs during the horizontal re-
trace, which in typical receivers in-
volves a scanning velocity ten times
as great as that of the active scan.
This reduces the brightening due
to the burst by a factor of ten in
itself. Secondly, few monochrome
receivers have full video response
at 3.6 mc, and the attenuation pre-
sent at this frequency reduces the
amplitude of the color burst.

Retrace Brightening

Even in a set having full re-
sponse at the burst frequency, the
portion of the burst extending be-
low the blanking level is not great,
only about 10 percent of the peak
sighal amplitude. A portion of this
amplitude is rendered invisible by
the setup interval specified in item
1II-C-2, the visible remainder oc-
cupying only about 8 percent of the
range reserved for the scale of
grays, and in the blackest portion
of the range at that. Finally, the
transfer characteristic of the pie-
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ture tube compresses the darkest
grays. The net retrace brighten-
ing is a small fraction of one per-
cent of the peak brightness, to ali
intents and purposes undetectable.

The peak excursions accompany-
ing fully saturated colors are simi-
larly harmless. Highly saturated
colors at maximum luminance al-
most never appear in ordinary sub-
ject material; it is practical to ob-
tain such color signals only by arti-
ficial generation, as in a color bar
chart generator. With saturation
levels occurring in nature, the peak
excursions lie between 12.5 percent
of peak carrier and the blanking
level. If the transmitter is oper-
ated for any reason at full satura-
tion and at maximum luminance,
clipping occurs (with yellow or
cyan)at zero carrier and (on red,
blue or magneta) the signal ex-
tends into the synchronizing region.

Fortunately, all black-and-white
receivers know what to do with
such unwanted information in the
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Etffect of Color Burst on Sync Signal

sync channel. The bandwidth of
the sync chain is very narrow, well
below 3.6 mc, so attenuation occurs.
If any residual chrominance energy
should remain above blanking, the
sync circuit treats it like noise and,
through the normal gating and
stabilizing functions of the sync
system, prevents it from affecting
the sync timing. Such above-blank-
ing excursions have no effect on the
picture, of course, since they extend
into the infrablack region.

Item I-F-4 specifies the syn-
chronizing signal by reference to
the complete sync diagram (Fig.
2). This bears a close resemblance
to the sync-signal specification of
the monochrome standards, with
one major difference and several
minor ones. The major difference
is the color synchronizing signal
(color burst) mentioned, which is
located on the blanking level imme-
diately following each horizontal
sync pulse. As indicated in Note 7
of Fig 2, these pulses are omitted
following the equalizing pulses and
during the broad vertical pulses.

Limit Maximum White

The minor differences are
changes in dimensions and addi-
tional notes relating to the burst
and related quantities. The mini-
mum amplitude level for maximum
white in the proposed color stand-
ard is 10 percent of peak amplitude
(specified as 12.5 percent = 2.5
percent), whereas in monochrome
the maximum white level may go
to zero carrier (the actual specifica-
tion is 15 percent 40, —15 per-

cent). The proposed 10-percent
limit is already in effect in most
monochrome stations, since this
protects the quality of sound re-
ception in intercarrier receivers.
Here, again, the proposed color
standard is within the monochrome
tolerance and in line with present
monochrome practice.

The amplitude difference between
the blanking level (the pedestal at
the base of the sync pulses) and the
black level (corresponding to black
in the intended picture) is known
as the set-up interval, The mono-
chrome standards, in the interest
of providing the maximum possible
amplitude range for the scale of
grays, state that “the black level
shall be made as nearly equal to the
(blanking) pedestal as the state of
the art will permit.” This implies
a setup of zero, but the FCC recog-
nized that this is difficult of
achievement, as proved by mono-
chrome network operations. The
regulations state that this par-
ticular standard will not be en-
forced for the present.

The absence of an established
value of set-up is in large measure
responsible for the absence of
d-c restoration circuits in many
recently-designed monochrome re-
ceivers, since such circuits are not
effective unless the black level is
under reasonably tight control. In
color receivers d-c¢ restoration is a
must, so the black level and its
tolerance must be established, It is
hoped that the set-up tolerance will
be adopted for monochrome trans-
missions, leading to a resumption
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FIG. 4—Early form of color synchronizing burst, having average value above

blanking.

Compatibility difficultuies resulted in revision of this waveform to

final form shown in (5) of Fig. 1
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of d-c restoration in future mono-
chrome receivers.

The color standard for set-up, as
shown in Fig. 2 and spelled out in
item III-C-2, is 7.5 percent = 2.5
percent of the video amplitude
range. This mode of operation is
currently used by many black-and-
white broadcasters as an objective,
although operating practices in
studios and on the networks often
prevent its attainment., In any
event, close control of set-up is a
strict requirement in color trans-
missions, so it was impossible to
avoid coming to grips with the
issue. In writing a definite stand-
ard, the NTSC recommends that
the FCC assert jurisdiction over
set-up and suggests as a standard
7.5 (% 2.5) percent.

The Color Burst

The major change in the syn-
chronizing signal is the addition of
the color burst (section 5 of Fig.
2). This burst is utilized only by
color receivers; for reasons given it
is not visible on monochrome re-
ceivers, Moreover, it does not affect
the synchronizing of monochrome
receivers because the sync circuits
do not respond to the burst
frequency of 8.6 mec. Thus the por-
tion of the pedestal following the
horizontal pulses (the back porch)
is stripped clear of the burst oscilla-
tions as it passes through the
horizontal syne chain, and the
burst is replaced by its average
value, which is the pedestal level
itself.

At an early stage in the NTSC
work, a different form of color
burst was devised by Panel 14, This
early specification is of more than
historical interest since it repre-
sents an important step in achiev-
ing full compatibility in the NTSC
system. The early form of sync
pulse, recommended to the NTSC
by the Panel in October 1951, is
shown in Fig. 4.

This signal closely resembles the
final form, with two important dif-
ferences. To provide additional
room on the back porch for the
burst, the duration of the horizon-
tal sync was reduced from its
monochrome value of 0.08H to a
proposed value of 0.06H. The burst
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itself was elevated above the blank-
ing pedestal to remove all portions
of the burst from the picture por-
tion of the amplitude range.

This early signal proved faulty
on two counts, when it was tested
for compatibility by Panel 15,
using many models of existing
monochrome receivers. Certain re-
ceivers (a small fraction of
those tested but a serious matter
from the compatibility standpoint)
showed unstable horizontal sync.
In some cases the instability could
be traced to the shorter than normal
duration of the horizontal sync
pulses; in other cases, the trouble
was found to be the average value
of the color burst, which did not
coincide with the blanking level,
but extended, as shown in Fig. 4,
upward by about 50 percent of the
sync-pulse amplitude.

The majority of the receivers
proved completely insensitive to
the extra averaged energy in the
back porch; but a significant frac-
tion found the burst pedestal (as
it was called) an attractive alterna-
tive to the horizontal sync pulses,
and the sync timing wandered be-
tween the two positions. When
Panel 15 reported this difficulty,
Panel 14 revised the burst specifica-
tion, specifying the horizontal pulse
duration as 0.075H (which lies
within the tolerance of the mono-
chrome standard), and removing
the burst pedestal, arranging the
average value of the burst to coin-
cide with the blanking pedestal).

Burst Limits

The color burst, as finally speci-
fied, consists of a minimum of eight
cycles of a sinewave (maximum 11
cycles) having precisely the
chrominance subecarrier frequency,
and having a phase relationship to
the chrominance modulation as
specified in Fig. 5. The phase of
each successive color burst must
match that preceding and follow-
ing it, as specified in Note 11 of
Fig. 2.

The purpose of the color burst is
to synchronize the chrominance de-
modulation process at the color re-
ceiver with the chrominance modu-
lation process at the transmitter.
The chrominance carrier (see dis-
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cussion of item III-A and III-D)
is modulated by two signals, such
that phase modulation is produced
to represent hue and amplitude
modulation to represent saturation.
If these two modulations are to be
recovered independently at the re-
ceiver, synchronous demodulation
must be used, and the synchro-
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FIG. 5—Phasor diagram showing rela-
tive phase angles of color burst and
chrominance components (item III-D-1)

nizing process must be highly pre-
cise.

Phase errors greater than 20
electrical degrees are readily de-
tected as incorrect hues in the re-
produced image, and the phase
error should be kept below 5 degrees
to insure that the corresponding
hue error is undetectable in normal
viewing. Any error in the phase of
the color burst appears directly as
an error in the recovered phase
modulation of the chrominance sub-
carrier. The question of whether
such phase accuracy could be main-
tained in practical receivers - (5
degrees at 3.6 mc is a timing error
of only 0.004 microsecond) was
demonstrated by Creamer and
Burgett®’ and investigated theoreti-
cally by Donald Richman for Panel
12. A summary of this work was
recently published®; the full paper
will appear’. The conclusion, con-
firmed in practice, is that a phase
accuracy of 5 degrees can be main-
tained by simple circuits even
when the signal-to-noise ratio is
unity,

Item I-F-4 states that Fig. 2
represents the synchronizing signal
waveform prior to its application to
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the transmitter proper. After
emerging from the transmitter as
the envelope of the picture carrier,
it is modified by vestigial side-
band transmission (Fig. 1) and by
the delay characteristic (item
III-B). These modifications are
considered at length in a Panel 12
document by Fredendall and
Morrison'.

The final item in the general
specifications (I-G) states that the
radiation of the transmitter out-
side the channel shall be at least
60 db below the peak picture level.
This specification conforms to the
recently issued FCC regulation now
applying to monochrome broad-
casts.

It does not necessarily follow that
a transmitter which meets this re-
quirement when broadcasting mono-
chrome will do so when radiating a
color signal, since the chrominance
subcarrier, when modulated on the
picture carrier, may appear in the
lower adjacent channel at a substan-
tially higher level than the vestigial
sideband filter is designed to handle.
An additional notching filter will
be required, in that case, at a fre-
quency 2.33 mc below the channel
edge.

The Sound Signal

The second group of specifica-
tions (Table II) comprises three
items relating to the sound signal.
The first (item II-A) states that
the separation between picture
carrier and sound carrier shall be
45 me, the same as in mono-
chrome broadcasts, There is, how-
ever, a tighter tolerance in the
proposed color standard.

Current FCC regulations specify
that the separation between picture
and sound carriers shall be held to
=+ 5,000 cps, an amount small
enough to insure proper operation
of intercarrier receivers. The
NTSC proposed standard of =+
1,000 cps is required because the
sound carrier must be held in an
offset-carrier relationship to the
picture-signal sidebands associated
with the chrominance subcarrier,
to minimize mutual interference
between sound and chrominance
signals (see discussion of item
I1I-A). The tolerance of offset-
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Details of Chrominance and Luminance Modulation

carrier operation must be a small
portion of the offset spacing, which
is approximately one-half the line
scanning frequency (7,875 cps). It
is evident that the existing toler-
ance of = 5,000 cps is far too large
a percentage of the offset interval,
so the smaller value of = 1,000 cps
was chosen. One result of this
tighter requirement is that the
tighter spacing between sound and
picture carriers should be con-
trolled by reference to one or the
other of the carriers.

Item 1I-B, giving the deviation
and preemphasis characteristics of
the sound transmission, is identical
in all respects to the monochrome
standard.

The power ratio, item II-C,
represents another proposed color
standard having a tighter tolerance
than the existing monochrome
standard, but still within the range
of existing black-and-white prac-
tice. Present FCC rules state that
the effective radiated power of the
sound transmitter shall be not less
than 50 percent nor more than 150
percent of the peak power of the
picture transmitter. Experience has
proved that the sound signal cover-
age exceeds the picture coverage
(with receivers of current design)
when the ratio is greater than 50
percent, so economy dictates that
the lower limit of the ratio be used.
Examination of the published
power ratings of 205 vhf and uhf
stations operating as of July 6,
1953, reveals that the large major-
ity operate at 50 percent and only
two of them employ ratios higher
than 70 percent. Therefore, item
I1I-C, limiting the ratio to 70 per-

cent, represents no major change
in established practice.

It was deemed advisable to set
the upper limit at 70 percent to in-
sure a minimum of sound-signal
interference with the chrominance
subcarrier and sidebands. If a high
power ratio is used, and if the
sound-signal traps have marginal
attenuation (as they do in some
monochrome receivers), the beat
between sound signal and chromin-
ance subcarrier may produce sound
bars, shimmering horizontal bands,
in the monochrome image.

Careful tuning of the receiver
sometimes eliminates these bars,
but to obtain a maximum of com-
patibility (which implies ordinary
tuning of the monochrome re-
ceiver), the power ratio was given
an upper limit of 70 percent, and
an offset-carrier relationship was
set up between sound and chromin-
ance carriers, as previously men-
tioned. The offset method assures
that the beat structure shall have
opposite polarity on successive
fields, and hence tends to integrate
the visual effect to zero over many
fields. This condition applies,
strictly speaking, only in the ab-
sence of sound modulation, but
some improvement is nevertheless
noted during modulation.

The Chrominance Subcarrier

The central feature of the NTSC
color system, the chrominance sub-
carrier and the method of modula-
ting it, is listed in the third group
of specifications (Table III). The
first item in this group (III-A)
states that the complete color pic-
ture signal consists of a luminance

Table II—Sound Specification

A. Sound Signal Frequency

The frequency of the unmodulated sound carrier shall be 4.5 mc == 1,000 cycles
above the frequency actually in use for the picture carrier.

B. Sound Signal Characteristics

The sound transmission shall be by frequency modulation, with maximum
deviation of =25 ke, and with preemphasis in accordance with a 75-micro-

second time constant.
C. Power Ratio

The effective radiated power of the aural-signal transmittershall be notless than
50 percent nor more than 70 percent of the peak power of the visual signal

transmitter.
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component and two chrominance
components producing independent
modulations of the chrominance
subcarrier. The chrominance mod-
ulation is described as two am-
plitude modulations of a pair of
subcarriers in quadrature, the sub-
carriers themselves being sup-
pressed in the absence of modula-
tion. The luminance signal and

‘modulated chrominance subcarrier

are added and the resulting com-
posite signal is used to modulate
the picture carrier.

An equivalent statement of this
proposition appears in equation
form in item III-D, in which the
chrominance signal is given as the
sum of a sine term and a cosine
term of the same angular frequency
and phase. These terms vanish
when the modulating signals, F,’
and F/ respectively, vanish, that
is, the carrier system is of the
suppressed variety.

The suppression serves the fol-
lowing purpose: When white and
grays having zero saturation and
colors of low saturation (light
pastel shades, such as flesh color)
are transmitted, the chrominance
signal is absent or of such low
magnitude that it is invisible on
monochrome  receivers. Highly
saturated colors, on the other hand,
may produce interference, visible
on very close inspection, as a fine

.dot structure in the images of some

existing monochrome receivers. In
color receivers, the 8.6-mc demod-
ulation frequency between chrom-
inance and luminance is removed
by filtering and no dot structure
due to the chrominance subcarrier
is visible.

The Subcarrier Frequency

The remaining specifications in
item ITI-A relate to the subcarrier
frequency and its tolerances. There
are two basic questions concerning
the subcarrier frequency itself:
why was it chosen in the vicinity
of 3.6 mc and why was the par-
ticular value of 3.579545 mec
selected ?

The general location of the sub-
carrier in the video spectrum re-
sulted from a compromise among
several opposed factors. Initially
the NTSC chose a higher value,
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3.898125 mc. A high value of sub-
carrier frequency has the following
advantages: the dot pattern re-
sulting from the higher beat fre-
quency between picture and chrom-
inance carriers is of finer texture,
and hence somewhat harder to dis-
cern at normal viewing distances.
The response of typical mono-
chrome receivers falls off rapidly at
video frequencies above 3.5 mc;
consequently the degrading effect
of the chrominance subcarrier on
monochrome reception is reduced
by moving the chrominance sub-
carrier from 3.6 to 3.9 mc; a
similar reduction in the 0.9-mc beat
frequency between the subcarrier
sideband and the sound carrier also
occurs. The choice of a high
chrominance subcarrier frequency
permits correspondingly high
values of horizontal resolution in
color receivers. This is true be-
cause the luminance response of
color receivers is cut off, as a prac-
tical matter, at a value somewhat
lower than the chrominance sub-
carrier, to avoid color errors due
to erosstalk between the luminance
and chrominance signals.

Frequency Moved

On the latter count, the change
in the subcarrier frequency from
its early value of 3.9 mc to the
final value of 3.6 mc removes 0.3 mc
from the Iluminance bandwidth
(equal to about 25 lines of horizon-
tal resolution) in color receivers. It
does not affect the horizontal resolu-
tion of monochrome receivers, how-
ever, which utilize whatever video
bandwidth they possess ( the trans-
mitter radiates a luminance signal
having sidebands extending to 4.2
mec within terms of the standards,
as shown in Fig. 1 and 8).

A low value of subcarrier fre-
quency, on the other hand, has the
following advantages: the spacing
between subcarrier sideband and
sound carrier is increased, so there
is less mutual interference be-
tween them (but note the higher
amplitude of the beat frequency, for
the reasons mentioned), and the
lower frequency permits wider
chrominance sidebands within the
confines of the channel. In par-

ELECTRONICS — December, 1953

Table III (A-C)—The Complete Color Picture Signal

A. General Specifications

The color picture signal shall correspond to a luminance (brightness) com-
ponent transmitted as amplitude modulation of the picture carrier and a simul-
taneous pair of chrominance (coloring) components transmitted as the ampli-
tude modulation sidebands of a pair of suppressed subcarriers in quadrature
having the common frequency relative to the picture carrier of 4-3.579545 mc
= 0.0003 percent with a maximum rate of change not to exceed 1/10 cycle

per sec per sec.

B. Delay Specification

A sine wave, introduced at those terminals of the transmitter which are norm-
ally fed the color picture signal, shall produce a radiated signal having an

envelope delay, relative to the avera

e envelope delay between 0.05 and 0.20

me, of zero microseconds up to a frequency of 3.0 mc; and then linearly

decreasing to 1.18 mc so as to be equal to —0.17 usec at 3.58 mc.
tolerance on the envelope delay shall be +0.05 usec at 3.58 mc.

The
The toler-

ance shall increase linearly to =+0.1 usec, down to 2.1 me, and remain at

+0.1 usec down to 0.2 me.*
=0.1 psec at 4.18 mec.

C. The Luminance Component

The tolerance shall also increase linearly to

1. An increase in initial light intensity shall correspond to a decrease in the
amplitude of the carrier envelope (negative modulation).

2. The blanking level shall be at 75 (=£2.5) percent of the peak amplitude of

the carrier envelope.

12.5 (+2.5) percent of the peak carrier amplitude.

The reference white (luminance) level shall be

The reference black

level shall be separated from the blanking level by the setup interval, which
shall be 7.5 (+£2.5) percent of the video range from the blanking level to

the reference white level.

3. The overall attenuation versus frequency of the luminance signal shall not
exceed the value specified by the FCC for black and white transmission.

* Tolerances for the interval of 0.0 to 0.2 mc should not be specified in the present state of the art.

ticular, a frequency of 3.6 mc per-
mits double-sideband reception of
the chrominance signal out to 4.2 —
3.6 = 0.6 mc either side of the sub-
carrier, whereas a subcarrier of
3.9 mc would reduce the sideband
limit to 0.3 me. The wider band
(lower chrominance subcarrier
frequency) thus permits better
rendition of small colored areas.

Compromise

These opposed tendencies can be
summarized as follows: A low sub-
carrier frequency improves the
color reception on color sets while
a high subcarrier frequency im-
proves compatible reception on
monochrome sets. Careful study of
test results by Panel 13 finally re-
solved the issue in favor of the
lower value. Based on these tests
the Panel voted that the notable
improvement in color reception out-
weighed the slight degradation of
monochrome reception.

A subcarrier frequency below 3.5
me was suggested by the American
Radio Relay League, since this
would remove the carrier from the
3.5 to 4-mc amateur band and hence
lower the possibility of mutual in-
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terference between color television
and the amateur service. A careful
study of this matter by an NTSC
Ad Hoc Committee, on which
ARRIL was represented, revealed
that such interference could be
brought under control by care in
receiver design and that moving
the subcarrier outside the amateur
band by a small amount would not
materially alter the interference
levels in any event. Since the 3.6 mc
value was, otherwise, as low as
compatibility would allow, it was
finally decided upon as the ap-
proximate value of the subcarrier
frequency.

Subcarrier Precision

The precise value of 3.579545 me
arose from considering the mutual
interference between sound, chrom-
inance and picture carriers in
the light of the established value
of the sound-picture intercarrier
frequency. In the previous discus-
sion it was shown that the
chrominance carrier should be in
offset relation both to the picture
carrier and the sound carrier, to
minimize mutual interference. The
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Reasons Why Scanning Frequencies Change

luminance-chrominance offset was
provided by choosing the chromin-
ance subcarrier as an odd multiple
of half the line frequency. Sim-
ilarly, the chrominance-sound off-
set is achieved by choosing the
frequency interval as an odd mul-
tiple, such that the sum of the two
frequency intervals (luminance-to-
chrominance and chrominance-to-
sound) equals the established pic-
ture-sound separation of 4.5 me
(item II-A). The line scanning
frequency on which the calculation
is based must be very close to the
established monochrome value of
15,750 cps. These requirements are
sufficient to define the chrominance
subcarrier frequency exactly, when
its general location in the channel
has been selected for the reasons
outlined.

To start the calculation, half the
line frequency was taken as 7,875
cps. A particular odd multiple, 455,
produces from this frequehcy a
tentative chrominance subcarrier
frequency of 455 x 0.007875 =
3.583125 mc. Another odd multiple
had then to be found to produce the
required chrominance-sound inter-
val of roughly 4.5 — 3.6 = 0.9 me.
The closest odd multiple was found
to be 117, producing an interval of
117 x 0.007875 = 0.921375 me. The
two intervals, in turn, produce a
picture-sound interval of 3.583125
+ 0.921375 = 4.504500 mec, which
is 4,500 cps higher than the stand-
ard value of 4.5 me.

Since many millions of inter-
carrier monochrome receivers had
been constructed on a design-center
intercarrier value of 4.5 me, it was

decided that this value should be
retained exactly and that all the
other frequencies in the computa-
tion should be reduced in the ratio
of 4.500000/4.504500. that is, by
approximately 0.1 percent. When
this is done, the sound-picture in-
tercarrier spacing retains its de-
sign-center value of exactly 4.5 me,
the chrominance subcarrier be-
comes 3.579545 me, the line fre-
quency 15,7344 cps, and the field
frequency 59.94 cps. The slight
change in the scanning frequencies
has no practical consequence since,
for reasons already outlined, all
monochrome receivers are designed
to accommodate a variation in
scanning frequencies of not less
than several tenths of a percent.

Crystal Control

The tight tolerance imposed on
the subcarrier frequency (=0.0003
percent or 3 parts in a million) is
intended to ease the task of the re-
ceiver in es<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>