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LARGEST PRODUCERS

HIGH Q INDUCTORS

FOR EVERY APPLICATION

FROM STOCK...ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B.

ViQ Series
Compact Hermetic
Torold Inductors

The MQ permalloy dust toroids
combine the highest Q in their
class with minimum size. Stability
is excellent under varying volt-
age, temperature, frequency and
vibration conditions. High perme-
ability case plus uniform winding
affords shielding of approximately
80 db.

VIC case structure
Width Height
1-11 /32 1-7/16

Length
1-1/4

2.5/10 Hys.

MaL-1

MmaL-2 5/20 Hys.

MaL-3 50 /200 Hys.

MaL-4 100 /400 Hys.
MaL case

1-13/16 dia. X 2-1/2” H.

HVC Hermetic
Variable Inductors

A step forward from our long
established VIC series. Hermeti-
cally sealed to MIL-T-27 . . . ex-
tremely compact . .. wider induc-
tance range . .. higher Q... lower
and higher frequencies. .. super-
ior voltage and temperature
stability.

SPECIAL UNITS
TO YOUR NEEDS

Send your
specifications
for prices.

IN THIS FIELD FOR TWO DECADES...
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MQL Low Frequency High Q Colls

The MQL series of high Q coils employ special
laminated Hipermalloy cores to provide very high
Q at low frequencies with exceptional stability for
changes of voltage, frequency, and temperature.
Two identical windings permit series, parallel, or
transformer type connections.
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Mae

12 stock values
from 10 Mhy.

Type
vic-12
vIC-13
vic-14
VIC-15
VIC-16
vic-17
VIC-18
vic-19
VIC-20
vic-21
vic-22

to 25 Hy.

DI Inductance Decades

These decades set new standards of @, stability,
frequency range and convenience. Inductance values
laboratory adjusted to better than 1%. Units housed
in a compact die cast case with sloping panel ideal

for laboratory use.

HVC-11

DI-1  Ten 10 Mhy. steps.
DI-2 Ten 100 Mhy. steps.

Ten 1 Hy. steps.
Ten 10 Hy. steps.

DI-3
DI-4

MaQ drawn case structure.

Length  Width Height
MQE 1/2 1-1/16 1-7/32
Maa 11/16 1-9/32 1-23/32
Mas 1-5/16 2-9/16  2-13/16

VIC Variable Inductors

The VIC Inductors have repre-
sented an ideal solution to the
problem of tuned audio circuits.
A set screw in the side of the
case permits adjustment of the
inductance from +85% to —45%
of the mean value. Setting is
positive.

Curves shown indicate effective
Q and L with varying frequency
and applied AC voltage.

DI DECADE
Length 414"
Width A%
Height 2%"

HVC case structure.
Width Length Height
25/32 1-1/8 1-7/32

UNITED TRANSFORMER CO.

150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: “ARLAB"
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Here’s the versatile, regulated DC source
you’ve been looking for -

NOBATRON- Panym/

turning

this Imob
gives you. ..

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

5-135VDC at 1-10 amps
(model SR100)

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

with £0.25%

regulation accuracy!

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

ELECTRICAL CHARACTERISTICS

Input voltage range  95-130VAC, 16, 50-50 ~ for models SR30 and SR100
190-260VAC, 16, 50-60 ~ for model SR2

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

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

Ripple 1%. RMS max. of cutput setting

All RANGERS are 22" wide by 1714” deep by 4714" high. They are self contained in handsome cab-
inets, equipped with casters for easy mobility. Meters are furnished as standard equipment, and there is
adequate protection against overload, overvoltage, and tube filament failure.

Write for further information, and for your free copy of the new Sorensen general caralog,
to Sorensen & Co, Inc, 375 Fairfield Ave, Stamford, Conn. In Europe, please correspond directly with

Sorensen A.G., Gartenstrasse 26, Zurich 2, Switzerland.

375 FAIRFIELD AVENUE

, SORENSEN } STAMFORD, CONNECTICUT

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

Want more informaticn? Use pest card on last page. December, 1954 — ELECTRONICS
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Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.) Oct. ‘54 Sept. 54 Oct. '53
(Source: RETMA) Sept. ‘54 Aug. ‘54 Sept. ‘53 TV Homes, total 31,674,000 31,274,000 25,690,000
Television sets, total ... 947,796 633,387 770,085
With UHF ... ..... 136,613 93,404 193,212 BROADCAST STATIONS
N (;olor sets . ........ 14,538* N.R. —_ (Source: FCC) Oct. '54 Sept. ‘54 Oct. 53
adio sets, total ...... 932,323 785,499 1,216,525 TV stations on air 431 428 315
H With F-M ... 17,644 15,936 39,873 TV stations CPs—not on air 147 150 230
ome Set..S ........... 352,499 280,607 529,427 TV Stations—applications“ 167 167 424
Clock radios .......... 207,226 155,171 182,417 A-M stations on air. ... 2627 2616 2 497
Portable sets ........ 76,271 74,713 147,355 A-M stations CPs_not on air 126 121 "106
Uto sets ... 296,327 275,008 357,326 A-M stations—applications® 137 137 187
F-M stations on air.... 558 559 566
RECEIVER SALES F-M stations CPs—not on air 10 14 20
F-M stations—applications’
(Source: RETMA) Sept. ‘54 Aug. ‘54 Sept. ‘53 it; IE::H?];D AL 2 2 >
Television sets, units ... 986,136 484,533 753,953
Radio sets (except auto) 763,589 447,025 650,898 COMMUNICATION AUTHORIZATIONS
) (Source: FCC) Oct. '54 Sept. '54 Oct. ‘53
RECEIVING TUBE SALES Aeronautical .. .. ..... 39,900 40,695 42,427
(Source: RETMA) Sept. ‘54 Aug. ‘54 Sept. ‘53 Maljine .............. 47,882 47,360 42,931
Receiv. tubes, total units 40,966,063 35,167,272 38,929,539 r‘:j]'ci'.ﬁlre' BIE monr g2 ég‘ggg ;g'igz ig'gzg
Receiv. tubes, value.... $28,953,592 $24,002,391 $27,401,566 . Ln uds :|a t """"" 7012 6l 82 6,201
Picture tubes, total units 1,149,791 855,191 875,712 Az'atel::’"s"ma 10 - Pt 121’362 e
Picture tubes, value. ... $23,892,469 $17,941,034 $20,524,677 e e e o 8229 8143 3:987
Disaster . ............ 306 305 251
SEMlCONDUCTOR SALES Experimental ... ...... 607 600 476
Aug. '54 July ‘54 Aug. '53 Commeon carrier ... .. .. 1,730 1,699 1,327
um di
S} oo 1256104 cosaa 633 EMPLOYMENT AND PAYROLLS
(Source: Bur. Labor Statistics)  Aug. ‘54 July ‘54 Aug. '53
———Quarterly Figures——— Prod. workers, comm. equip.  357,800-p 340,400-r 424,800
L 5 v Av. wkly. earnings, comm. . . $69.03 -p $67.64 -r $67.73
atest revious ear Av. wkly. earnings, radio. . . $67.83 -p $67.20 -r $65.36
INDUSTRIAL Quarter Quarter Ago Av. wkly. hours, comm. . . .. 399 -p 391 - 40.8
TUBE SALES Av. wkly. hours, radio. .. .. 399 -p 39.3 -r 40.1
(Source: NEMA) 2nd ‘54 1st ‘54 2nd '53
Vacuum (non-receiving)  $9,851,020  $8,971,335  $10,400,000 STOCK PRICE AVERAGES
Gas or vapor ........ $3987,036  $4,589,239  $3,300,000 (Source: Standard and Poor's)  Oct. ‘54 Sept. ‘54 Oct. '53
‘:Ah:;r?:ze:s and vél;)cn.y MR b $400-000 Radio-tv & electronics 360.4 349.4 272.1
modulation tubes ...  $16,429,553 $16,135,274  $10,500,000 Radio broadcasters ......... 400.7 S 722
Gaps and T/R boxes. . . $1,914,313  $1,517,426  $1,700,000 p—provisional; r—revised
N.R.—not reported *9 mos.
FlGUREs UF THE YEAR TOTALS FOR FIRST NINE MONTHS
1954 1953 Percent Change 1953 Total
Television set production 4,733,315 5,524,370 —14.3 7,214,787
Radio set production 7,042,442 10,149,163 -—30.6 13,368,556
Television set sales 4,645,063 4,300,360 + 8.0 6,375,279
Radio set sales {except auto) 4,032,704 4,526,186 —10.9 7,064,485
Receiving tube sales 266,050,907 347,152,450 —23.3 437,091,555
Cathode-ray tube sales 6,476,566 7,552,862 —14.3 7,582,835

December, 1954 — ELECTRONICS



INDUSTRY REPORT

Control Board Planned
To End Airport Delays

WHEN developed as an operating
unit, the mock-up board shown
may eliminate much of the paper-
work of air traffic control. The
board is under development at Bell
Labs for the CAA.

The plane’s location, determined
from radar contact, is pinpointed
on the lower board—a ppi-type of
display with an airlane map over-
lay. Altitude information, trans-
mitted from the plane by voice
radio, is inserted manually and
causes a second pip to appear on
the upper board.

» Flight Plans—When the dark
line or cursor lines up the plane’s
position and altitude pips, infor-
mation such as identity, type,
destination and ETA can be
flashed on the tote board in the
center. This information may be
derived either from teleprinter re-
ports or from flight plans stored
in a magnetic-drum calculator.

Fuil-scale mock-up of proposed air traf-
fic control board demonstrates operation

ELECTRONICS — December, 1954
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Industry Maps Capital Spending

Firms in the electronics field
may spend somewhat less next
year to enlarge facilities

LEVELING out of electronics manu-
facturers’ expenditures for new
plants and equipment in 1955 is
indicated in the results of a sur-
vey of American industry’s prelim-
inary plans for capital spending
in 1955 by the MeGraw-Hill de-
partment of economics. According
to the survey, manufacturing com-
panies in the electrical machinery
field, which include electronics
firms, will spend about $30 million
less in 1955 or $431 million com-
pared to $461 million in 1954, a
six-percent drop. The estimated
amount spent this year was $20
million less than was spent in
1953, a drop of four percent.

» Chart—As can be seen in the
graph, the portion of electrical ma-

chinery capital expenditures ac-
counted for by communications
equipment firms is large and has
averaged about 39 percent of the
total. Thus they have accounted
for much of the rise in this classi-
fication of expenditures for new
plant and equipment and have
probably been responsible for les-
sening the foreseen decline.

P Status—The survey shows that
U. 8. manufacturers as a whole
have preliminary plans to spend
about 7 percent less for new plants
and equipment in 1955 than in
1954. However, the range in
planned expenditures is wide ex-
tending from a 23 percent increage
for stone, clay and glass firms to
a 48 percent decrease for beverage
manufacturers.

» Future—According to the sur-
vey, most firms in the electrical



INDUSTRY REPORT— Continued

machinery field expect capital
gpending in 1956 to remain about
the same as for 1955. A total of
66 percent of the electrical firms
surveyed indicated that their pre-
liminary investment plans were
about the same as for 1955. About
21 percent of the firms expected
their investment to go down and
13 percent planned higher expend-

itures for plant expansion.
Although plans for 1956 are
highly tentative, past surveys have
indicated that companies are in-
clined to underestimate their capi-
tal spending for more than one
vear in advance. Thus the pros-
pects are favorable for capital
spending in the industry at a level
at least as high in 1956 as in 1955.

DATA tape machines roll off Ampex producticn line as . . .

Magnetic Tape Hits High Level

Volume in all phases of the
field hits record highs as more
companies enter the market

THE magnetic tape business has
increased an estimated 60 percent
this year and firms in the field see
further future gains in the mak-
ing.

» Growth-—As shown in the chart,
the estimated volume of business
done in the tape recording field
this vear tops the $120 million
mark. This includes sales of tape,
tape machines of all types and
related accessories and represents
a $45 million increase over last
year’s business.

Biggest portion of the volume

this year is accounted for by
nonprofessional or home record-
ing. It is estimated that about
450,000 home units will be sold
this year for a dollar volume of
over $76 million. In the profes-
sional field, about 20,000 units are
expected to be sold for a dollar
volume in the neighborhood of
$30 million.

» Tape—Recording tape alone has
become a volume business. Minne-
sota Mining and Manufacturing
estimates that over $9 million in
tape will be sold by tape makers
this year compared to $8 mil-
lion last year. The biggest market
for tape is represented by the
professional field which includes
broadeasting, motion pictures and

MAGNETIC TAPE BUSINESS
150
.-T‘APE RECORDING BUSINESS
DOLLAR VOLUME
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phonograph record companies.

The instrumentation field 1is
growing in importance and it is
estimated that now about 5 per-
cent of total magnetic tape volume
is used in this field. Major use in
instrumentation is in telemetering
aireraft and guided missiles.

> Companies—In the past year,
nearly 75 manufacturing com-
panies have entered some phase
of the magnetic recording field.
Growth in the number of tape and
equipment makers is indicated by
Armour Research Foundation of
the Illinois Institute of Technol-
ogy which owns more than 250
patents relating to magnetic re-
cording equipment and sound re-
cording tape. It lists 64 companies
throughout the world that are now
licensed to use ARF magnetic re-
cording patents compared to about
25 before 1952.

Defense Business
Upswing Continues

Contracts for electronics in the
third quarter are nearly double
last year’s

RISING trend in military contract
awards evident in the second quar-
ter of 1954 (ELECTRONICS, p 10,
Aug. 1954) continued in the third
quarter. As shown in the chart,
p 8, about $83 million was spent
in contracts compared to $46 mil-
lion in the third quarter of 1953.
Although this total is a substan-
tial drop from second quarter

(Continued on page 8)
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NOW SYLVANIA PRESENTS

a Full Line of PENCIL TUBES

These improved Sylvania tubes are manufactured and
quality controlled for highest dependabxhty Now for the
first time they enable circuit engineers to meet precisely the
cver-widening range of today’s application requirements,

5675 a low Mu tube for CW operation to 3000 cycles as an
amplificr, oscillator, or frequency multiplier in either
lumped, constant, or external cavity-type circuits. De-
livers 300 mw average power at 1700 megacycles,

5794 designed for continuous wave operation, this tube oscil-
lates inside a cavity tuned to a fixed frequency of 1680
megacycles. This low Mu tube with its special heater at
5.2 volts is capable of delivering a power of 300 milli-
watts.

5 876 is a high Mu triode designed for continuous wave opera-
tion up to 3000 megacycles in either lumped, constant,
or external cavity-type circuits.

58 93 for pulse operation to 3400 megacycles. Will deliver .750
KW peak minimum at maximum frequency with .001
duty cycle.

6263 a low Mu high power tube for application as an amph-
fier, oscillator to 1700 megacycles. Plate input power is
22 watts and plate dissipation is 13 watts.

6264 a medium Mu frequency multiplier version of the 6263
with the same plate characteristics.

The attached coupon brings you full engineering data and
characteristics of Sylvania’s complete pencil tube line.

“Another reason why it pays to specify Sylvania.”

i Inc.
I a Electric Products
%Ye;:n!;E-lb'IZ 1740 Broadway

New York 19, N. Y.

ineering data
send me complete eng !
Fc,/lxigg covering the full line of Sylvania Penci

Tubes.

In Canado: Sylvomo Electric (Conada) Ltd., Umversny Tower Building /
St. Catherine Street, Monfreal, Name.

\s Seet

\ ! Zone____ Stote__———

City ————————

— —
p—————— el =

LIGHTING e RADIO ¢ ELECTRONICS o TELEVISION o« ATOMIC ENERGY
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INDUSTRY REPORT— Continued

spending, it is still nearly twice
that spent in the third quarter of
1953.

» Breakdown—The amount spent
by the military on electronics may
be actually 4 or 5 times as much
as indicated by Pentagon break-
downs shown in the chart because
contracts for equipment such as
ships, planes and missiles include
money for associated electronic
equipment.

Increased contract awards for
these items also mean more busi-
ness for electronics manufac-
turers. Estimates of defense con-
tracts for these equipments in the
third quarter are $1.2 billion for
aircraft, $292 million for ships and
$44 million for guided missiles. If

ELECTRONICS FOR DEFENSE

100~

80

60

a0
20 I |

“T3RDQ T 4THG  5TQ  2NDQ  3RDQ
1953 1954

MILLIONS OF DOLLARS

only 10 percent of these total con-
tracts go for electronic equipment,
it will mean an additional $150
million in business for the field.
The importance of electronics,
dollarwise, in military end equip-
ment is indicated in recent con-
tract awards. The Navy recently
awarded one electronics manufac-
turer a $24.6-million contract for
sonar detection devices. Two re-
cent contracts for guided missiles
have meant over $200 million in
business for electronics firms.

» Subcontractors—There will be
substantial new business for small
electronics subcontractors as a re-
sult of the increased spending.

Air Force, in a sampling of its
electronics subcontractors made
last year, found that between 40
to 54 percent of the dollar value
of electronic prime contracts were
going to subcontractors.

8

AIR Transport Station in Azores installs tv equipment while . . .

Military Telecasting Increases

Air Force personnel buy second
low-power television station for
entertainment use

PLANS to provide television enter-
tainment to military personnel in
areas in the U. S. and abroad where
regular telecasting is unavailable
are being stepped up in the Armed
Forces. Dage division of Thomp-
son Products recently supplied a
$50,000 system for the U. S. mili-
tary air transport station on Ter-
ceira Island in the Azores. It is
the second tv system supplied to
the military for entertainment use.
A $34,000 station supplied by RCA
is presently operating at the Air
Force base in Limestone, Maine.
Both stations are owned and
aperated by military personnel and
were purchased with PX and movie
proceeds or welfare funds.

» Equipment—Both of the Air

Force stations have low power
ratings. The Azores station equip-
ment includes a Dage dual Vidicon
chain, a 50-watt Gates transmitter
and two Holmes 16-mm tv projec-
tors and other studio equipment.
The transmitter’s peak visual
output of 50 watts is fed into a

simple ring-type antenna with a
gain of approximately 0.8.

» Policy—According to the Air
Force, such military tv stations
will be operated only in areas
where it is not possible to receive
tv programs from commercial out-
lets. The stations will be located
primarily in bases where depen-
dents of personnel also live.

It has been indicated that if the
present stations prove successful,
the Armed Forces will standardize
on the type of equipment used.

Electronics Business

Picks Up

Although some segments of the
industry are behind last year,
all exceed 1952 business

ELECTRONICS manufacturers are
keeping company with U. S. indus-
try as a whole in the upsurge in
business that took shape as the
last quarter of 1954 got underway.
Although total output as measured
by the Electronics Output Index
is considered likely to remain below

(Continued on page 10)
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only
Sprague
makes
them all!

YOU CAN CHOOSE FROM
5 DIFFERENT STYLES OF
TANTALEX* CAPACITORS

Looking for tantalum electrolytic
capacitors? You’ll save time and trouble
by checking Sprague’s complete
selection first. Sprague makes more
types of tantalum capacitors than
any other maizufacturer.

Sprague Tantalex capacitors provide
maximum capacitance in minimum
space . . . exhibit no shelf aging under
long testing periods . .. have extremely
low leakage current. And most
important, they give unusually stable
performance, because they’re made
with tantalum, the most stable of all
anodic film-forming materials.

There’s a complete range of sizes and
ratings available in Tantalex capacitors
... from the ultra-miniature 10 mf,

4 volt unit in a case only %" in diameter
by %" long . . . to the 7 mf, 630 volt

unit in a case 1%” in diameter by
21%:" long. As for case styles, Sprague
malkes them all, from tiny tubular and

cup units to the large cylindrical types.

For complete details relating to your
miniaturization or high temperature
problems, write Sprague Electric Co.,
35 Marshall St., North Adams, Mass.

TYPE 101D for low-cost

fransistor circuitry

TYPE 102D for — 55°Cto +85°C

operation for military use

TYPE 103D ultra-miniature

capacitors for transistor circvitry

TYPE 104D miniature "cup”

capacitor for military use

TYPE 100D for — 55 to +125°C

operation for military use

Sprague, on request, will provide you with
complete application engineering service for
optimum results in the use of tantalum
capacitors.

WORLD’S LARGEST CAPACITOR MANUFACTURER '

*Trademark Export for the Americas: Sprague Electric International Ltd., North Adams, Mass. CABLE: SPREXINT
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BUSINESS PICKS UP IN  ELECTRONICS
OUTPUT INDEX | TV SET SALES | EMPLOYMENT | STOCK PRICE
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last year’s records, indications are
that output in the last three
months will exceed that of 1953’s
last quarter.

» Chart—As shown in the graph,
the Electronics Output Index took
a decided rise in September of
18 points, far above the output for
September, 1952. The provisional
figure of 230.0 may be revised
even higher now that final tv pro-
duction figures are in.

RETMA has announced that
nearly one million tv receivers
were produced in September to
establish a new high in monthly
output for the product. During
the five-week period production
totaled 947,796 units compared
with 633,387 produced in August
and 770,085 sets manufactured in
September of 1953. The previous
record high was established in De-
cember, 1952 when 921,086 sets
were manufactured in a statistical
period which extended over six
weeks.

Television set retail sales have
also increased to a record volume,
as shown in the chart. During the
month of September 986,136 tv
sets were sold, exceeding the
month’s total in 1953 and 1952 and
bringing this vear’s nine-months
total to approximately 4.6 million
units.

» Employment—Mirroring the in-
dustry’s increased output are fig-

10

ures on production worker employ-
ment. Even though latest reports
cover August figures, the upswing
is apparent. Employment of pro-
duction workers reached 357,800
in the month, compared to 354,300
in August of 1952, With the high
output of nearly one-million tv sets
in September, it is likely that em-
ployment totals have increased sub-
stantially.

» Future — Financial observers
point out that the stock market
has provided some indication of
the future business prospects for
an industry. If that holds true

for present electronics stock price
averages, the industry can look
forward to
next year.

Tail Tattles On Subs

increasing business

Protuberance giant

resembling a
wasp’s stinger that appears on this
Navy Neptune contains a magnetic
airborne detector which spots sub-
marines by registering disturbances in
the earth’s magnetic field

Business Sizes Up
Electronic Computers

Users and prospects foresee ex-
panding future for office equip-
ment but urge careful study

MORE than a quarter century ago,
Bell System executives gave the
green light to automatic dialing
when studies predicted a future
dearth of telephone operators.
General business stands at the
same threshold. Management men
realize the tempo and complexity
of modern business must one day
outstrip pencil-pushing methods.

The question is, “How soon will
my office have to go electronic?”
This past month several manage-
ment specialists offered varying
opinions:

» Electronic computers are des-
tined to be recognized as the most
powerful management tool yet de-
veloped—predicted W. W. Smith,
senior procedures analyst for Gen-
eral Electric’s major appliance
division. He indicated that GE
was saving $100,000 annually
through assembly-line studies at
Appliance Park.

» The complete automatic office
made up of only sexless and shape-
less machinery will never come
even if large-scale electronic sys-
tems become common in offices—
asserted J. D. Elliott, superinten-
dent of customer billing for De-
troit Edison.

» Large companies that do not en-
ter into an electronic program vol-
untarily in the very near future
will be forced into it when they
are no longer able to meet the low
cost of operation and prompt serv-
ice provided their competitors-
said A. C. Vanselow, Franklin Life
Insurance Co.’s assistant v-p in
charge of planning. He announced
that computer techniques were
saving his company $425,000 an-
nually in salaries.

» Business still has a long way to
go in learning how to plan the

(Continued on page 12)
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Arnold Pulee Transformer
Cores are individually tested

WaD 5238

WRITE
for your
COPIES

“MAGNETIC MATERIALS CATALOG”

General information on all Arnold
magnetic materials: permanent mag-
nets, tape-wound and powder cores,
types 'C” and “E” cut cores, etc.

““ARNOLD SILECTRON CORES”

52 pages of valuable data covering a
complete range of core shapes, sizes,
tape gauges, etc.

ADDRESS DEPT. E-12

The inset photograph above illus-
trates a special Arnold advantage a
10-megawatt pulse-testing installa-
tion which enables us to test-prove
pulse cores to an extent unequalled
elsewhere in the industry.

For example, Arnold 1 mil Silectron
“c” cores—supplied with a guaran-
teed minimum pulse permeability of
300-—are tested at 0.25 microseconds,
1000 pulses per second, at a peak ﬂux
density of 2500 gausses. The 2 mil
cores, with a guaranteed minimum
pulse permeability of 600, receive
standard tests at 2 microseconds, 400

THE ARNOLD ENGINEERING

under actual pulse conditions

pulses per second, at a peak flux
density of 10,000 gausses.

The test equipment has a variable
range which may enable us to make
special tests duplicating the actual
operating conditions of the trans-
former. The pulser permits tests at
.05, .25, 2.0 and 10.0 microsecond
pulse duration, at repetition rates
varying anywhere from 50 to 1000
pulses per second.

This is just another of Arnold’s
facilities for better service on mag-
netic materials of all description.
® lerus supply your requirements.

----- §9‘M&\$ i -
S e

OMP}?ENY

“‘% SUBSIDIARY OF ALLEGHENY LUDLUM STEEL TORPORATION
'§§§\ Generql folce & l__’lant Marengo, IIhnOIS' X
i ; DISTRICT SALES OFFICES . . .-New York: 350 Fifth Ave ;
gmw Los Angeles 3450 §V|Ish|re Blvd 1 Boston 20(}“B«erkeley St J
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INDUSTRY REPORT— Continued

efficient use of computers—stated
E. F. Cooley, associate director of
methods research, Prudential Life
Insurance Co. of America.

»Computing Center — Computer
manufacturers indicated that use
of computing-center facilities is
one way to approach the electronic
office. Reasons for patronizing the
centers include: learning the ad-
vantages of computer operation
to justify buying or renting one,
help during peak-load times and
carrying out projects left in the
bottom-left desk drawer for want
of free time.

» Procedures Study—Systems and
procedures experts agree that all
large-scale business should inves-
tigate use of computers in their
operations. Even if a computer is
not indicated, the study should
reveal some worth-while ways to

streamline operations for efficiency
and economy.

» New Equipment — Integrated
data processing, as announced by
a maker of business forms, refers
to a system of machines talking
to machines through the common
language of punched paper tape.
This system is designed to tie ex-
isting business and communica-
tions equipment in with electronic
computers in a complete system.

National Cash Register recently
demonstrated a medium-sized com-
puter selling for $89,500 to $140,-
000, depending on the precise
application. Basically a scientific
calculator, it occupies two free-
standing cabinets and control
console.

A smaller computer, about the
size of a standard office desk has
been introduced by Burroughs. It
sells for $32,500.

RADIATION INSTRUMENT MARKETS
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Atom Sparks Instrument Sales

Expanding use of the atom
provides $50 million in
potential markets by 1960

INSTRUMENTATION  for  nuclear
energy operations has been a
steadily growing business since
the beginning of the atomic energy
program and is expected to con-
tinue its expansion. The field com-
prised three companies manufac-

12

turing nueclear instruments in
1943 and has expanded to 96 com-
panies in ten years. Their busi-
ness volume for 1953 is estimated
at $25 million. By 1960 this vol-
ume is expected to reach $50 mil-
lion.

Most of these companies are
small—85 percent are doing busi-
ness in the neighborhood of $300,-
000 or less. Only six of these nu-
clear instrument companies are

o5 GROWTH IN.
RADIATION BUSINESS
100— 500

(2]
g 5
z B8O = 140Q 5
§ COMPANIES a
| a
3 60 — ——— | 300 &
w ! L=
S =
© 401 - Bt {200 &
[e2] | i [+2]
=z PRODUCTS | =
2 20 ¢ - 100 =

| 1

o= e g =

a6 48 50 52 54

known to have
than $1 million.

» Markets—In addition to the
growing new instrument market,
there is a large market in replace-
ments. The Atomic Energy Com-
mission reports that 25 percent of
its annual instrumentation cost is
for improved instruments. The
AEC’s estimate of $6 million in ex-
penditures for nuclear instrumen-
tation in 1953 is expected to reach
a level of $12 million by 1960.
This provides a potential market
of $45 million over the next five
years.

Over 5,000 new medical users
of radioisotopes are expected to
enter the field in the next five
years. The instrumentation re-
quired by these and present
users provides a five-year market
of $20 million. Civil defense re-
quirements for the same period
are estimated to be 50,000 survey
meters and over 1,500,000 dosime-
ters at a cost of over $30 million.

volumes greater

New York Surveys lts
Electronics Industry

MANUFACTURE of electronic equip-
ment is steadily expanding in New
York State. New plants have been
built by firms such as GE, Sono-
tone, Westinghouse, Sylvania, CBS-
Hytron, IBM and Remington Rand.
The Empire State produces a
significant share of the national
electronic output, according to a
study by the New York State De-
partment of Commerce.

» Workers—The state has occu-
pied an important position in the
industry’s production and employ-

ment for a number of years. Be-
(Continued on page 14)
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ENCAPSULATION
IN GLASS

of diodes, transistors, and
other crystal semi-conductors

is now available with Kahle
equipment and know-how!

glass has these advantages:

1 It offers a true, life-time hermetic seal.

It offers almost unlimited flexibility as to
size and shape. It answers the need
for miniaturization.

It is transparent. In cases where limited
transparency, or translucency, or color opacity
are desired, glass can be perfectly adapted.

Glass is available in a wide range of physical
4 and chemical characteristics for special
purpose applications.

5 It is inexpensive and lends itself to automation.

It is readily cleansed and sterilized.

With Kahle machinery and methods

you can obtain high speed, low speed, or
laboratory production to meet any encapsulation
production requirements.

for complete details write today to

ﬁle ENGINEERING COMPANY

1310 SEVENTH STREET * NORTH BERGEN. N. J.

Want more information? Use post card on last page.
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INDUSTRY REPORT— Continued

tween 1939 and 1947, the number
of production workers manufactur-
ing radios, television sets and re-
lated electronie products increased
341 percent in the state, compared
with a national gain of 213 per-
cent.

While nation-wide employment
in the field gained little from 1947
to 1950, the increase in New York
was 20 percent, according to the
Department. In electronics, peak
employment was reached in Octo-
ber of last year when 73,000 work-
ers were employed. Approximately
one-fifth of the nation’s workers
in the industry are employed in
New York State.

» Where—Over one-third of the
industry’s workers in the state are
employed in New York City plants.
Other concentrations are to be
found on Long Island and in Syra-
cuse, Rochester, Poughkeepsie and
Buffalo. Many small enterprises
have been set up in Westchester
County, outside of New York City.

A number of the plants recently
established or under construction
have been located in areas where
the industry has not previously
been important. For example, GE
has enlarged its Utica factory and
is also operating in Johnson City.
Westinghouse has completed large
plants at Bath and Horseheads.
Sylvania has opened new facilities
at Batavia and many small enter-
prises have been set up through-
out the Hudson River Valley.

» Why—Among the reasons for the
State’s position in the industry is
its immediately available mass con-
sumer and industrial markets. In
addition, a technical labor supply
has developed in the state and
there are more than 90 commercial
laboratories that conduct research
in electronics.

The Department points out that
an estimated 30 to 40 million people
make up the consumer market and
the industrial Northeast is the loca-
tion of some of the nation’s largest
manufacturers. Access to these
markets has been improved through
New York State’s highway building
program which is expected to open
new markets and building sites to
state’s growing electronics industry.
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DATA recording system is designed and built by The Austin Co. as . . .

Plant Builders Look To Electronics

AN industrial plant construction
firm is in the electronics manufac-
turing business and there are signs
that others may soon join the in-
dustry either through acquisition
of existing electronic companies or
the establishment of electronics
divisions. One of the main reasons
for construction company interest
in electronics is the increasing use
of specialized electronic automatic
production equipment in plants
being built.

» Firm—Although there are sev-
eral construction firms engaged in
building electronically instrumented
plants, the Austin Company is ac-
tually producing electronic equip-
ment. The company, through its
special devices division, has manu-
factured and sold a wide variety of
electronic devices. The division’s
sales volume exceeded $3 million
last year. It has built and sold
several computers to industry,
mainly to machine tool builders,
and eighteen $75,000 data record-
ing machines like the one shown.

Although most of the division’s
sales have been to the military,
an increasing number of devices
are being sold to industry. Some

business has come from the elec-
tronies industry as a result of the
company’s many plant building con-
tacts with the field. The firm esti-
mates that it has built approxi-
mately 60 percent of the buildings
for tv stations now on the air and
a large number of electronics pro-
duction plants.

» Equipment—The range and ex-
tent to which Austin is already in
the electronics business can be
seen in the following list of some
of the systems that have been
designed and built by its special
devices division: color-tv tape re-
corder, analog and digital com-
puters, radiation detection devices,
electronic color scanners, sonar
devices and automatic data proc-
essing and recording systems.
Printed circuits are used exten-
sively by the company in its data
processing equipment. One recent
installation is a computer for an
aircraft engine manufacturer to
control the machine cutting of jet
turbine blades. It is from the
automatic production field, that
The Austin Co. expects a large
share of its future business.
(Continued on page 16

December, 1954 — ELECTRONICS



Barry Engineers
Report on
Design Methods

Technical articles written by Barry
engineers over the past several
vears on the protection of electronic
apparatus against damage by vibra-
tion and shock are now available.
The information presented covers
both the theoretical and the practi-
cal aspects of shock and vibration
protection—for aircraft, naval, mo-
bile, and industrial equipment.

Engineers who wish copies of these
reports may obtain them by asking
for them by number; requests
should be addressed to Mr. A. S.
Chivers, Barry Corporation, Watcr-
town, Mass.

Designing for Shock Resistance
By Charles E. Crede and Miguel
C. Junger. Reprinted from “Ma-
chine Design”, Jan. 1951.

Bulletin R-511

Shock Testing of Airborne Equipment
By Charles E. Crede. Reprinted
from ‘“Tele-Tech”, July-August
1951. Bulletin R-518

How to Evaluate Shock Tests
By Charles E. Crede. Reprinted
from ‘“Machine Design”, Dec.
1951. Bulletin R-521

Toned-Down Noise Tunes Up
Operation
By Charles E. Crede. Reprinted
from “Steel”, Feb. 25, 1952.
Bulletin R-523

Mounting Keeps Vibration in its
Place
By William C. Gallmeyer. Re-
printed from ‘Steel”, May 18,
1953. Bulletin R-535

Shock or Vibration Isclators?
By J. Markowitz. Reprinted from
“Product Engineering” June,
1953. Bulletin R-536

Mock-ups for Vibration and
Shock Testing
By Charles E. Crede. Reprinted
from “Product Engineering”

July, 1953. Bulletin R-537
Vibration Isolators speed up plant
changes

By Harold Wrigley. Reprinted
from “Plant Engineering” Jan.
1954. Bulletin R-541

The Role of Shock Testing Machines
in Design
By Charles E. Crede. Reprinted
from “Mechanical Engineering”
July, 1954, Bulletin R-544

Vibration and Shock Isolators
By Charles E. Crede. Reprinted
from “Machine Design”, August
1954, Bulletin R-546

Machine Mobility
By E. A. Johnson. Reprinted from
“Automation”. September, 1954,
Bulletin R-547

for contol of

SHOCK ond VIBRATION

Phote cowurtesy Bell Aircraft Corporation

How to assure the operation of a pilotless bomber

One Way — used by Bell Aircraft
Corporation — is to subject every component
to a2 multitude of tests so as to minimize
possibility of failure. Barrymounts® that pro-
tect delicate electronie equipment, and Barry
VD impact-shock machines that provide high
accelerations for tests, play an important part
in the production of the guided missiles that
Bell Aircraft has designed and is manufacturing.

For assured protection of your elec-
tronic devices, we can furnish standard
Barrymounts® or can develop and manufac-
ture special units for your particular needs.
And we can furnish shock-testing equipment
for your use or we can conduct your tests in
our shock and vibration laboratory. Write for
Bulletin BA-54.

707 PLEASANT STREET
WATERTOWN 72, MASS.

SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES
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ELECTRONICS IN USE ON CAA FEDERAL AIRWAYS
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CAA Takes On More Elecironics

Installation of newer aids for
civil air navigation increases.
Budget for ‘55 rises

SPENDING by the government for
civil-aviation electronic aids repre-
sents substantial business for
some manufacturers. This can be
seen in the table below of CAA
appropriations for electronics in
the fiscal years indicated. Funds
do not include money for relocation
of facilities.

» Gear—As shown in the graph,
vhf radio-range stations are grad-
ually replacing low and medium-
frequency radio-range stations.
The number of nondirectional
radio beacons is also increasing
steadily. A decrease in interstate
airwayvs communications stations
has been evident since 1950. In
1949 there were 464 such stations
but as aircraft radio equipment
has improved the need for these
stations has decreased so that at
the beginning of 1954 there were
only 395.

Biggest increase percentagewise
in CAA aids to navigation was in

instrument landing systems with a
total of 23 installed last year
bringing the total to 143. Precision
approach radar remained at 10
while airport surveillance radar
increased from 10 to 17 systems
during the year.

» Future—According to CAA, the
vhf omnirange (VOR) gear with
its complementary unit, distance
measuring equipment, is meeting
the need for greater reliability and
utility in navigation. Progress in
the installation of this equipment
is indicated by the fact that a total
of 454 DME’s will be installed by
CAA by June 30, 1955 although
not all of them will be operating.
There are at present 230 units in
operational use, 34 operating “off
and on” and 186 “under test” leav-
ing 4 DME’s not yet assigned.

» Abroad—Recommended by Inter-
national Civil Aviation Organiza-
tion (ICAOQ) is the establishment
of Consol beacon stations at Ice-
land, Southern Greenland, the
Azores, Newfoundland, Labrador,
Nantucket and Atlantic City.
Consol, developed by the British
from the German wartime Sonne

1953 1954 1955 Total

Item No. Amt. No. Amt. No. Amt. No. Amt.

VOR:. . - s f g 5:7F m | g o i $679,897 24  $2,495,908 31 $3,175,805
Remote comm ... .. .. 1 $58,893 . o 8 331,321 390,214
Stations towers. . . ... 23 856,446 33 1,781,864 1 31,689 57 2,669,999
Radar control rooms. . . L B T ¢ 1 24,351 1 24,351
Air-ground station . 1 27,579 . e N 1 27,579
Remote transmitter. .. ... - w8 2 118,100 2 118,100
100 wpm telecomm . .. ... 2,015,019 i e [ 2,015,019
VHF, A/G comm..... 265 5171617 =50 e -Fay he T 265 517,617
Totals. .......ccomm.on $3,475.554 $2,579.861 $2,883,269 $8,938.684
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system, is attractive in that it has
a daytime range of 1,000 miles and
requires only a low-frequency re-
ceiver and a watch with a second
hand to provide navigational in-
formation. Four transmitting sta-
tions are presently operating in
Europe.

The United States, which would
bear the lion’s share of the finan-
cial burden in erecting and operat-
ing such facilities, is inclined to
accept Consol as an interim navi-
gational aid. Two developmental
stations are to be operated soon at
Nantucket and Atlantic City.

COST OF U.S. TELEVISION STATIONS
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FCC Reports On TV

Broadcasters’ Profits

Final figures for 1953 show
that tv revenues increased 33
percent

DESPITE wide variations in indi-
vidual station income, the final tv
broadcast financial data for 1953,
recently released by FCC, shows
that tv broadcasters as a whole
enjoyed record sales and profits
last year. Total tv broadcast reve-
nues for the field in 1953 were
$432.7 million, 33 percent above
1952’s $324.2 million. This in-
cludes revenues from the sale of
time, talent and program material
to advertisers. Net income before
Federal income tax for the broad-
casters, comprised of 4 tv net-
works and 334 tv stations, was
$68.0 million or almost 23 percent

above 1952’s $55.5 million.
(Continued on page 18)
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UNIT INSTRUMENTS

LABORATORY INSTRUMENTS RANGE TYPE NO. PRICE
OSCILLATORS
500 k¢ to 50 Mc 1211-A $295.00
50 Mc to 250 Mc 1215-A 190.00
65 Mc to 500 Mc 1208-A 190.00
250 Mc 1o 920 Mc 1209-A 235.00
10-100-1,000 kc
The G-R UNIT INSTRUMENT line, I 12134 130:00
sFarted some years ago, oﬂcer.s the educg- 400 ¢ and 1,000 ¢ = 1214-A 66.00
tional laboratory a wide variety of basic (Built-In Power Supply)
instrumentation with high-grade perform-
The G-R Unit Instrument idea is the
. 9 o 3 Wide Range
economical design of single instruments 3 w: 20 c to 50 ke
incorporating one basic function with sim- 1.5 w: 10 ¢ to 100 kc ieaos 85.00
p g , 0.5 w: 250 kc
ple, rugged and compact construction; all ,
s finements are omitted in the SO
R CEES SR O Bandwidth: 1216.A 365.00

interest of maximum performance at mini- 0.7 Mc—3 db down (Built-In Power Supply)
s, d : 9.5 Mc—60 db down

mum price; no concessions are made in

either electrical characteristics or relia-

iy __NULL DEricioR
The unit instruments plug into one an-
other, connect to one another or can be 20 c to 5 Mc— 1212.A 145.00

. . On-scale Range 120 db
used with each other or auxiliary acces- &

sories to form assemblies and systems for

a wide variety of specific measurements. PULSE GENERATOR
Separate, plug-in Unit power supplies  Durations:

are available for those instruments not Continuous 0.2 to 60,000 usec

having built-in power sources.
POWER SUPPLIES

1217-A 225.00

For complete descripfions of these and NOTE: The Type 1203-A Unit Power Supply will furnish power for all of
. the above, except Types 1214-A and 1216-A which have built-in supplies.
other G-R Unit Instruments, OUTPUT: a-c 6.3 v, 3 a max.

. . d-c 300 v, 50 g A 0.00
write for the UNIT INSTRUMENT Bulletin| quipur: s.c 6.3 v 3 2 mex REES 4

d-c 0to 300 v, 100 ma max.
no-load: 400 v 1204-B 90.00

We sell direct. Prices shown are NET,
f.0.b. Cambridge or W. Concord, Mass.

Type 1217-A Unit Pulser .. $225.00
(shown with 1203-A Unit Power Supply)

Pulse Durations: 0.2 to 60,000 usec Dutput Impedance: 200 ohms for plus pulses,

Rise Time: 0.05 wsec with minimum overshoot . 1500 :"s' ne:ative . | )
it . : xternal Synchronization: pulses or sine waves
Repetition Rates: 30 ¢ to 100 kc in 12 steps can be used for continuous locking from 15 ¢

Variable Amplitude : 0 to 20 v, open circuit to 100 ke

Sync Signal for Scope: leads pulse by 1/10 usec
-leading edge wiil be visible in scope

Power Supply: Plug-in Type 1203-A: $40.00

i NCE METERS MODULATION METERS SIGNAL GENERATORS
- 275 MCISSﬂ(hUSE"S AVBHUE, Cumbrldge 39’ Mussuchusens, USA :?ﬁ’:::l:ks e MOTOR CONTROLS SOUND & VIBRATION METERS
STROBSCOPES

COAXIAL ELEMENTS NULL DETECTORS
90 West Street NEW YORE & DISTORTION METERS OSCILLATORS, TV & BROADCAST MONITORS
8055 13th St., Stlver Spring, Md. WASHINGTON, D.C. FREQUENCY MEASURING PARTS & ACCESSORIES U-H-F MEASURING EQUIPMENT
920 S. Michigan Avenue CHICAGO § APPARATUS POLARISCOPES UNIT INSTRUMENTS
1000 N. Seward Street LOS ANGELES 38 FREQUENCY STANDARDS  PRECISION CAPACITORS VARIACS @
IMPEDANCE BRIDGES PULSE GENERATORS V-T VOLTMETERS
LIGHT METERS R-L-C DECADES WAVE ANALYZERS

MEGOHMMETERS R-L-C STANDARDS WAVE FILTERS



INDUSTRY REPORT— Continued

» Networks—Revenues of the tv
networks including their 16 owned
and operated stations in 1953
totaled $231.7 million compared to
$170.3 million in 1952. This left
a net profit before federal income
taxes for the networks of $18 mil-
lion compared to $9.9 million in
1952. The tv profit of $18 million
was almost double the $9.4 million
received from a-m radio in 1953.

» Stations—Of the 108 prefreeze
stations, including network owned
and operated stations, 97 reported
profitable operations for 1953 com-
pared to 94 in 1952. Thirteen of
the 97 reported profits before Fed-
eral income tax between $1 million
and $1.5 million and 13 others had
profits of more than $1.5 million.

There were 11 prefreeze stations
with losses last year compared to
14 in 1952. Eight were located in
New York and Los Angeles, the
two 7-stations markets in the
U.S. Of the 11 stations, 6 had
losses of less than $200,000, 1 had
a loss between $200,000 and $400,-
000 and 4 had losses of $400,000
to $800,000.

» Freeze—A total of 240 post-
freeze stations had commenced
commercial operations by the end
of 1953. Reports from 226 of these
stations showed that 114 vhf sta-
tions had total revenues of $16.1
million, expenses of $20.3 million
and a loss of $4.2 million.

A total of 112 uhf stations re-
ported revenues of $10.4 million,
expenses of $16.7 million and a
loss of $6.3 million. The average
post-freeze station had been in op-
eration less than five months at
the end of 1953.

» Equipment—A total of $233.1
million had been invested bv 325
stations at the end of 1953 in tangi-
ble broadcast property which
includes land, building and equip-
ment. Of this amount, $71.6 mil-
lion was invested by networks and
their 16 owned and operated sta-
tions; $87.4 million by 91 prefreeze
stations; $40.9 million by 109 post-
freeze vhf stations and $33.2 mil-
lion 109 post-freeze uhf stations.

As shown in the chart on p 16,
104 stations, including 21 post-

18

freeze vhf and 8 post-freeze uhf
reported an investment in tangible
broadcast property of $500,000 and
over; 47 stations including 21
post-freeze vhf and 24 uhf re-
ported an investment of less than

$200,000. As can be seen, the
largest number of uhf stations, 35,
have invested between $200,000
and $300,000 for station property
while most vhf stations have in-
vested $500,000 and over.

Radar Brain Subdues Railway Jolts

Automatic yardmaster can cut
freight damage costs by con-
trolling car speed

DAMAGE CLAIMS paid last year by
American railroads for freight loss
amounted to more than $111 mil-
lion. A considerable fraction of
this sum resulted from current
practice in train make-up yards.
Here, a string of cars for various
destinations is pushed up over a
hump or artificial hill and each car
is cut loose to coast onto an
appropriate classification track.
In the old days, a brakeman rode
the car, slowing it down expertly
with the hand-brakewheel just be-
fore it coupled onto the train being
made up.

Nowadays, a towerman operates
a series of electropneumatic car
retarders that grip the wheels and
slow the car. But once a car has
passed beyond control of the re-
tarders it may travel so slowly it

doesn’t couple or it may smack
into its neighbor with consequent
damage to itself or its contents.

» Automatic Judgment—Union Pa-
cific and Reeves Instrument engi-
neers have recently combined ra-
dar, a computer and the remotely
controlled car retarder into a sure-
fire control that will permit auto-
matic humping of 4,000 freight
cars in 24 hours. Whether the car
is to roll two-thirds of a mile or a
few hundred feet, the electronic
computer sets the retarders so
that coupling is at a speed no
greater than three miles an hour.

The radar speed meter senses a
car’s progress and the computer
sends the retarders instructions
for light or heavy braking. Switch-
ing instructions for as many as
120 cars can also be fed into the
computer by the yardmaster as
soon as he receives a teleprinted
listing of the makeup of a train
and destination of each car.

Electropneumatic car retarders are remotely controlled from this yardmaster’s

tower above Union Pocific North Platte, Neb., yards.

Human judgment os to

proper speed of cor is removed by computer (not shown) thot is fed radar
informotion aond directions as to which clossification trock the rolling freight car

must enter

(Continued on page 20)
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low microph onics ?
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CK6533
a new guided missile

Pictured is the vibration output voltage of a typical
CK6533 tube over a wide frequency range, in terms
of microvolts at the grid when the tube is vibrated

at 15G and operated at Ep = 120V, Rk = 1500 ohms.

The CK6533 is designed and manufactured to meet
the latest military specifications for guided missile
application.

RELIABLE
SUBMINIATURE
TRIODE

WMo

Mutual conductance is 1750 umhos.
Amplification factor is 53.
Plate current is 0.9 ma.

superior stability ?

for DC AMPLIFIER and COMPUTER service
THIS IS IT!

electrical stability

mechanical stability

low microphonic output

low grid current

fine balance between sections

CK57SS

RELIABLE
TWIN TRIODE

These characteristics are designed into the CK5755,
making it the ideal tube for precision DC

amplifiers, computers, highly stable regulated power
supplies and many other critical applications.

Grid current 109 amp. maximum
Plate current balance (Elc-E2c) (typically 0.05V) 0.3V maximum
Plate current drift (Ec after 5 min.) 2.0mV maximum
Plate current drift (Ec after 16 hours) 5.0mV maximum
Mechanical stability (Ec after 400-600G shock) 25.0mV maximum

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

ELECTRONICS — December, 1954 Want more information? Use post card on last page. 19
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CAMERA aimed at specialist feeds monitor receivers on assembly line when . . .

Industrial TV Cuts Training Time

Operators follow the leader by
watching screens of tv sets
and listening to his instructions

To MEET a rush deadline, ten identi-
cal electronic assemblies were pro-
duced simultaneously in a few
hours by workers with no previous
instruction on that job. An emer-
gency proved the usefulness of
industrial television equipment in
producing small quantities of elec-
tronic equipment in minimum time,
with no preliminary worker in-
struction, no instructicn sheets
and no training time whatsoever
for the particular job. The Radio
Corporation of America needed
ten identical assemblies of new
theater sound control circuits to
meet rush deadlines for openings
in theaters.

» How It Was Done—Camera on
tripod was placed right on top of
a bench, aimed downward at the
hands of a specialist who knew
how to do the job. Alongside of
him on a stand was the micro-
phone. The camera fed video sig-
nals to ten 17-inch tv sets, each in
front of an assembly worker. Each
duplicated the actions of the spe-

20

cialist by watching his hands on
the screen and listening to his in-
structions, so that all ten theater
sound system control units were
put together simultaneously in a
few hours.

» Potentialities — The technique
appears applicable to almost any
tvpe of intricate electronic assem-
bly job, because the tv camera gets
a much better view of the expert’s
work than could even be obtained
by looking right over his shoulder.
For small runs, where the quantity
needed is equal to or less than the
number of workers and monitor
sets, just one run cleans it up.

> Quantity Production —Larger
jobs can be handled with two
or three runs by the specialist.
For still larger quantities, the
system can be used as an efficient
training medium combined with
immediate production, so that a
line gets up to speed almost imme-
diately in situations where simul-
taneous assembly is feasible. As
yet it does not seem likely that
industrial television can be adapted
to sequential assembly lines, where
each production worker is doing a
different task.

Financial Roundup

SURVEY of the profit reports of 21
radio, tv and electrical-equipment
firms by the National City Bank of
New York for the first nine months
of this year shows that total net
profits of these companies are 15
percent above those for the same
period in 1953. Total net profit of
$277.5 million was reported by 21
companies for the period, com-
pared to $241.6 million for the
same period in 1953.

Following are the net profits of
19 firms in the electronics field for
the fiscal periods indicated:

Net Profit

Company 1954 1953
AMF 9m . ... $2,832,000 $3.324,000
AT&T 12m ... 466,040,000 403,688,160
Bendix Av. 9m. 17,901,493 12,618,552
Clarostat 6m . . 68,182
Clevite 9m 1,920,501 2,771,221
Daystrom 6m . 757.813 AR8.475
T. A, Edison 9m 500,873 977,847
GE9m ....... 140,691,000 116,386,000
Gen. Prec.

Equip. 9m . . 3.602,640 2,283,830
Hoffman Radio

IM .aas s 1,139,421 1,115,633
IBM 9m . i B A 33,575,088 24,092,078
Minnesota Min-

ing 9m - 17.594,981 13.708.826
Pyramid Elec-

tric 6m . ... 313,568 138,433
RCA 9m .. ... 27,657,000 25,152,000
Stromberg-Carl-

son 9m .. 1,316,204 1,328,391
Sylvania 9m . . 6,166,226 7.662,941
Thompson Prod-

ucts 9m . .. 8,812,107 7,463,109
Tung Sol 9m .. 1,478,493 1,423,284
Westinghouse

I e ol 3 B 62,644,000 53,219,000
» Securities — Tung-Sol  Electric

filed with SEC covering 100,000
shares of convertible preferred
stock, $50 par value. Proceeds of
the sale will be used for general
corporate purposes. Since January
of 1952 the company has spent
$4 million in improving and ex-
panding manufacturing facilities
and expects to spend approxi-
mately $5 million for expansion
over the next two years. Plans are
to use about $2.5 million of the
amount to provide production fa-
cilities for color-tv picture tubes.
Daystrom purchased 22,713
shares of the capital stock of
Weston Instrument at $25 per
share. Acquisition of these shares
gives Daystrom voting control of
49.5 percent of Weston stock. Day-
strom now holds outright 95,892
shares of Weston and has voting
rights to an additional 116,000
shares under an agreement with

an investment group.
(Continued on page 22)
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MULTI-GATE— A Proven Data Transmission “Pipeline”

Control Engineers tell us the most important part of any
remote supervisory control system is the “pipeline”—the means
by which data is sent from control point “A”to operating

point “B”. And these same control engined§s tell us our
MULTI-GATE Systems have proven themselws as compact,
efficient, and dependable “pipelines.”

The MULTI-GATE system provides completd *on-off” or
“raise-lower” control and report-back indicatid# of practically
an unlimited number of remote switches for valies, pumps,
lights, power transfer and other functions, as Well as alarm
indication. Pipelines, refineries, chemical plantsgirailroads,
public utilities and many other industries are zdding
MULTI-GATE an efficient, money-saving tool. AlL sheir control
operations can be performed over a single

communications circuit,

When used with telemetering equipment, simultancous control
and remote metering of such quantities as flow, temperature,
pressure and electrical quantities are available overithe same
circuit—radio, microwave, wire or carrier—because ll Multi-Gate Receiver
operations are performed by audio tones.

The transmitter and receiver terminals pictured at th#¥ right

are typical of Hammarlund MULTI-GATE equipmentgT hese

units, designed for a 42 function system (21 “on-off”

operations), take little space and are *

readily accessible when mounted in CENTRALIZED Hammarlund’s systems

a standard 19-inch rack. for completely con-

F : : The H fund trolling and metering of
or details write € Hlammariun any number of remote

Manufacturing Co., Inc., 460 West 0PERAT|0NS functions from central

34th Street, New Y().I‘k 1, N, Y. operation points

Ask for Bulletin 125. CONTROL for efficiency, speed

and economy.
(trademarks pending)

 EAMGIAGLYN

- Since 1910
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INDUSTRY REPORT— Continued

Beckman Instruments registered
with SEC covering 150,000 shares
of its $1 par common stock at a
price to be related to market price
when it is offered. Net proceeds
will be applied as follows: $1 mil-
lion for the retirement in full of
all short-term unsecured notes.
The balance is to added to general
funds some of which may be used
for the possible purchase of cer-
tain assets of Specialized Instru-
ments Corp. and of Spinco Co.,
both in Belmont, Calif.

Square Root Industries filed
with SEC covering 1 million shares
of common stock (par 10 cents)
to be offered at 30°cents per share.
Net proceeds will be used to in-
crease working capital.

TRENDS IN RADIO-TV CABINETS
—

{0 wOoD
W PLASTIC

>
o
T
]

VALUE OF SHIPMENTS IN MILLIONS OF DOLLARS

PLASTIC NOT REPORTED

n | m (D

1950 1951 1952 1953

Radio-TV Cabinet
Business Changes

SALES trend as indicated in the
chart, shows the dip in the value
of shipments in 1952 for both
plastic and wood cabinets. But
both types regained lost ground
in 1953 as set production in-
creased.

» Wood—Over 4.7 million tv cabi-
nets and 7.0 million radio housings
were used in the first 9 months of
this vear. Most radio cabinets
were made of plastic while wood
is most popular for tv. Hardboard
made of pressed wood fibers has
steadily increased its share of the
wood tv cabinet business in the
past few years, because of lower
cost and a short supply of veneers.
The plastic cabinet market
reached an all-time high in 1953.
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Nov. 28-DEc. 3: 1954 Annual
Meeting, ASME, Hotels Mec-
Alpin & Governor Clinton,
New York, N. Y.

Nov. 29-DEc. 2: First Interna-
tional Automation Exposi-
tion, 244th Coast Artillery
Armory, New York, N. Y.

Nov. 30-Dec. 2: First Elec-
tronic Computer Clinic, 244th
Regiment Armory, New York,
N. Y.

DEcC. 8-10: Eastern Joint Com-
puter Conference & Exhibi-
tion, Bellevue-Stratford Hotel,
Philadelphia, Sponsors, IRE,
AIEE, ACM.

DEc. 28-29: Fourth Conference
on Scientific Manpower spon-
sored by the National Science
Foundation, National Re-
search Council, Engineering
Manpower Commission, Scien-
tific Manpower Commission
and American Association for
the Advancement of Science,
Berkeley, Calif.

Jan. 12-15, 1955: World Sym-
posium On Applied Solar
Energy, Westward Ho Hotel,
Phoenix, Ariz.

JaN. 17-19, 1955: Fourth Bien-
nial Conference On High Fre-
quency Measurements, IRE,
AIEE, URSI, NBS, Wash-
ington, D. C.

MEETINGS

JAN. 20-21, 1955: RETMA Sym-
posium On Printed Circuits,
University of Pennsylvania
Auditorium, Philadelphia, Pa.

FEB. 10-12, 1955: Seventh An-
nual Conference and Electron-
ics Show, Southwestern region
of IRE, Baker Hotel, Dallas,
Texas.

FEB. 10-13, 1955: Los Angeles
Audio Fair, Hotel Alexandria,
Los Angeles.

FEB. 20-28, 1955: Institute of
Surplus Dealers’ Fourth An-
nual Trade Show and Con-
vention, 212th AAA Armory,
New York, N. Y.

FeB. 1955: Western Computer
Conference, California, spon-
sored by IRE, AIEE and
ACM.

MARCH 21-24, 1955: 1955 IRE
National Convention, Waldorf
Astoria Hotel & Kingsbridge
Armory, New York, N. Y.

May 2-5, 1955: Third Annual
Semiconductor Symposium of
the Electrochemical Society,
Cincinnati, Ohio.

MAY 6, 1955: American Associa-
tion of Spectrographers Sixth
Annual Conference, Chicago,
IIl.

May 16-19, 1955: Electronic
Parts Distributors Show, Con-
rad Hilton Hotel, Chicago.

Industry Shorts

» First uhf-tv application and
grant by FCC to station intending
not to originate its own programs
was made to Cascade Broadcasting
Co. of Yakima, Wash. Station will
rebroadcast pictures and sound
from KIMA-TV, 60 miles distant.

» Interim use of tv frequencies
between 680 and 890 mc has been
proposed by AT&T for telephone
and international tv service Dbe-
tween Florida and Cuba. Com-
ments pro and con must be filed
with the Commission by Dec. 3.

» New monthly publication, “U. S.
Government Research Reports”
indexes U. S. and foreign research
projects by industry classification
is available from Superintendent of
Documents, Washington 25, D. C,,
$6.00 per year.

» National Lumber Manufacturers
Association is reported to be con-

sidering whether to seek a special
FCC hearing on diathermy regula-
tions because of effects on wood-
working companies that use elec-
tronic gluing machines.

» Reduction of $50 a pound has
been made in the price of Du
Pont’s pure silicon bringing its
cost down to $380 a pound.

» Date for filing formal comments
on FCC rules governing restricted
radiation devices has been ex-
tended to February 3, 1955 by the
Commission.

» More powerful image tube which
operates at 20,000 volts as com-
pared with the previous 4,000-volt
tube is being used in a new sniper-
scope developed by the Army.

» Japanese portables made by
Matsushita Electric of Osaka that
feature a single earphone in addi-
tion to a regular loudspeaker, are
on the U. S. market.
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HE ABC SYMBOL, which appears at
the head of this page, is your brand —
the reader’s brand —on this magazine. It
stands for Audit Bureau of Circulations. Tt
means that this magazine will stay in business
only so long as it continues to serve its readers
to their satisfaction.
That Burcau - known for short as ABC—is
a voluntary, nonprofit, cooperative association
founded in 1914 by a group of publishers, ad-
vertisers and advertising agencies who wanted
to establish and maintain higher standards of
publishing practices than then prevailed. Its pri-
mary and specific purpose was to sct up yard-
sticks to appraise circulation values and to verify
the claims of publishers as to their circulations.
For the buyer of advertising space this provides
an effective means to take some of the guesswork
out of buying and to reconcile the conflicting
claims of competing publishers. BUSINESS
WEEK magazine has aptly described ABC as
“the publisher’s conscience—and cop.”

UT IN DOING that job, ABC performs an-
B other function of high importance to the
readers of ABC member publications. Tt pro-
vides a constunt pressure on the publishers to
keep alive in their staffs a sense of primary re-
sponsibility to their readers. That is because the
most simple and direct method of making a
publication responsible to its readers 1s to place
upon it a purchase price, whether by subscrip-
tion or newsstand purchase. The right to pur-
chase or to refrain from purchasing a publica-
tion gives to the reader and to no one else the
power (o pass effective judgment on the pub-
lisher's success in serving the reading public.
Each paid publication will grow or languish, will
prosper or fail, in proportion as it wins or loses
the following of thousands or millions of read-
ers. The readers, by their patronage, record their
judgments as to whether the publisher and his
publication are measuring up to their responsi-
bility to them.

N\
cu“\&

And that is where thc ABC comes into the
reader’s picture. The newspaper or magazine
that carries the ABC symbol on its masthead
must in the first place be a paid circulation pub-
lication. Moreover, it must conform to the high
standards set up by the Bureau as to terms of
payment and accounting methods. And again
it must open all of its books to the auditors of
the Bureau on demand.

INCE THE INFORMATION thus determined by
S thorough and impartial audit is periodically
made public through the ABC statements and
audit reports, it is constantly available to and
universally used by advertisers who are consid-
ering the purchase of space in an ABC publica-
tion. These reports show the circulation trend,
as verified and certified by ABC, and thus put
the advertisers in a position to know whether or
not the publisher is rendering satisfactory serv-
ice to his readers.

Thus the publisher who submits his publica-
tion to the supervision and discipline of ABC
affirms in the strongest possible manner that he
recognizes his primary obligation is to his read-
ers and that he owes his standing to a voluntary
demand by those readers. It follows that the
editors of ABC publications must be exception-
ally alert to the desires of their readers and
responsive to their needs, since any decline in
circulation will soon show up in the ABC state-
ments and audit reports.

—~HAT IS wHY we describe the ABC symbol
as the reader’s brand. It shows that a pub-
lication must be primarily responsive to him and
that the holds in his own hands its success or
failure. And that ABC symbol is not only a
constant reminder to him of that fact, but also
an equally constant reminder to all concerned
that the reader’s willingness to pay for the ABC
publication is the acid test of its value to him
and to the advertiser.

McGraw-Hill Publishing Company, Inc.
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a NEW "HI" in QUALITY

with a failure potential a-pprouching
only 1 part in 10,000! Wik 801

ERIE has met the demands for capacitors that set new records
for reliability. The new "Hi-R" line of HI-RELIABILITY
CERAMICONS has established a failurs rate that crowds
zero -- approaching only 1/100 of 1 per cent! Hi-R 331 Hi-R 332

This “Hi-R"” Premium Line includes Temperature Com-
pensating and Hi-K Types in both Disc and Tubular Cerami-
con Styles. It has been designed for mannfacturers of highly
complex military and commercial electronic equipment APPLICATIONS FOR

where continuous operation is essential. HI-RELIABILITY CERAMICONS

Produced of the very bast material, under ideal conditions,
and thoroughly tested fo insure the required reliability,

these Custom Designed Ceramic Capacitors offer: * Guided Missiles

e Military and Civilian

® Extreme mpoisture resistance Ui
Communications

@ Stability maintained throughout life
® Unequalled low failure rate

® Remarkable performance at 125°C Seiapiiic andiBUsiness

3 Computers

Because these capacitors are Custom Designed and
Specially Manufactured, ERIE is able to offer a wide variety
of designs tailored to meet your particular reliability
problem. Write regarding your needs for Hi-Reliability
Ceramicons.

=

Nmsron coxrp.

Industrial Controls

Aviation Equipment

Radar Equipment

ERIE RESISTOR CORPORATION . . . ELECTRONICS DIVISION

Main Offices and Factories: ERIE, PA.

Sales Offices: Cliffside, N, J. ® Camden, N. J, ® Chicago, Ili. ® Detroit, Mich.
Cincinnati, Ohio ® Fort Wayne, Ind. ® Los Angeles, Calif. ® Toronto, Ontario
Manufacturing  Subsidiaries:

HOLLY SPRINGS, MISS. * LONDON, ENGLAND ¢ TRENTON, ONTARIO

——— e
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PROVEN PERFORMANCE

in large volume production
is your hest guarantee
of quality! !

o AIRPAX has built
nearly '/s million choppers

e AIRPAX maintains an
engineering staff constantly
striving to improve choppers

e AIRPAX has ample capacity
for large volume production
of choppers

e And AIRPAX choppers have
proven performance
life and reliability

|<—.765 MAX —1

FITS 7 PIN
MINIATURE
SOCKET

Weighs less than | oz,



Hermetically Sealed,
Provides an Effizient
Source of 400 Cycle
Power to Handl2 Small

Motors, Gyros and Selsyns

L —

AIRPAX

presents

Model A 500, Completely New,
Completely Different, Opens
New Fields of Performance
Offers a High Order of 7"'@ %
Reliability with the 3 0‘_”0
Big Saving of Weight
Space and Cost
Resulting From
High Frequency
Operation |

Provides ideal
Source of Power

For Mobile

Applications.
Reliability Plus a
Very Small
Power Supply |

AIRPAX =

PRODUCTS . ENGINEERS
COMPANY

DESIGNERS

MIDDLE RIVER BALTIMORE 20, MD.




GENERAL MAGNETICS INC. Introduces
to the Temperature Gontrol Field
MTG 293

MAGNETIC THERMOCOUPLE CONVERTER-AMPLIFIER

THE GENERAL MAGNETICS THERMOCOUPLE CON-
VERTER IS DESIGNED TO CONVERT AND AMPLIFY
LOW LEVEL DUAL POLARITY DC SIGNALS INTO 400
CYCLE SINUSOIDAL AC VOLTAGES OF CORRESPOND-
ING AMPLITUDE AND PHASE SENSE.

10
(=2 %
MTC 293
7 AMPLITUDE RESPONSE CURVE
8t —
a.
6--2 //
~
51 ,/
7 /
4 E
gle
ACTUAL SIZE ol
D. C. CONTROL SIGNAL T D. C. MILLIAMPERES
10 9 8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8 9 10
50 45 40 35 30 25 20 15 1o b 5 10 15 20 25 30 35 40 45 50
D. C. CONTROL SIGNAL , D. C. MILLIVOLTS
/ 5L - Input Signal Resolu- - No Moving Parts or
/ tion — Less than 5 mi- Contacts to Fall
n crovolts . i
1 i . « Practically Unlimited
7 T3TS . Greater Stability with e
o Temperature -
41> . Higher Gain - QOperation in Tempera-
/ - £ ture Ambients from
/, 5+ . Fé)s(it;emely Low Hyster- —70°C to + 200° C
o.
// Al . Negligible Time Delay ~ * No Internal Rectifiers
/ o + Clean Output Wave « High Shack and Vibra-
7T . Form tion Resistant
/ U
81 SPECIFICATIONS
ot 1. Excitation: 12 V. RMS 5, Output at null: 30MV
+ 10% @ 400 CPS + max, RMS (Composed of
10 10% even and odd harmon.
2. AC input impedance — ics) o
We specialize in control systems and magnetic amplifier °  About 2500 Ohms (_):t%ls phase: 0 or 180
components for Auvtomatic Flight Control — Analog Com- Output Impedance — - L. . .
puters — Fire Control and Armament — Guided Missiles — £k Aholl,lt 10,00% Ohrll'ns . ?fgg?g?,g:igm?qﬂz
Nuclear Applications — Magnetic Voliage Regulators and 4. No load voltage gain — g, Overall dimension 1%”
Power Supplies. 250 X 17%” x 2” high

Write on your letterhead for further details

GENERAL GML > MAGNETICS

INC.

MAGNETIC MODULATORS AND AMPLIFIERS VOLTAGE REGULATORS CONTROL SYSTEMS
135 Bloomfield Ave., Bloomfield, N. J.
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ADVERTISEMENT

Lord Vibration Control
Mountings . . . The Most
Effective Protection For
Electronic Equipment

In the rapidly advancing field of
electronics, the control of destructive
vibration and isolation of damaging
shock are prime factors in the con-
sideration of design engineers. Lord,
Headquarters for Vibration Control,
ts constantly working with electron-
ics engineers to impreve the methods
for protecting sensitive mechanisms.

For instance, Varo Static Con-
verters which change alternating to
direct current for aircraft with less
than 1% voltage ripple are pro-
tected against shock and vibration
by Lord Mountings. High fidelity
Audio frequency electronic equip-
ment such as Collins Radio Com-
pany manufactures is protected from
vibration and shock through the use
of Lord Mountings. The 212A-1
Broadcast  Station Speech Input
Console by Collins requires 28 Lord
square Plate Form Mountings to
protect each amplilier stage individ-
ually. This prevents mechanical in-
teraction between stages and lessens
acoustical feed-back effects.

Again the Agnew Spark Plug
Welder by Agnew Electric Company
uses Lord Mountings to support the
electronic weld timers 10 prolong the
useful service life of Nercury Vapor
Tubes.

Lord Nlountings, which vou see
illustrated in the accompanving ad
vertisement. are used in a wide
diversity of applications to protect
electronic equipment and sensitive
instruments. Business machines and
such sensitive mechanisms. the accu-
racv of which must be perfect, are
improved in operation and protected
from damaging vibration and shock
by Lord NMountings.

The Lord Manufacturing Com-
pany, lirie, Pa., offers a vast reser-
voir of recorded e¢xperience in the
solution of vibration and shock
problems. Your request for help on
your own problem is welcomed.

ELECTRONICS — December, 1954

(L@ RID) MouNTINGs PROTECT INSTRUMENTS
anl ELECTRONIC EQUIPMENT
#rosse VIBRATION e SHOCK DAMAGE * * *

V[E:RATION and shock are natural enemies—of_electronic
equipmrent and precision instcuments . . . To control the damage
\ which these enemies can do, Lord Vibration Contrcl Mountings
anc Bonded Rubber Parts are used to very profitablz advantage.
Mcze than a quarter century’s experience in dealing with vibra-
tion and shock is yours when you take advantage of Lord engi-
neeriag assistance. The result of such consultation is full pro-
tecticz. for electronic units and sensitive instruments by correctly
designsd and precisely manufactured Lord Mountings and
Bonded-Rubber parts.

|
|
I DETROIT 2, MICHIGAN LOS ANGELES 28, CALIFORNIA CHICAGO 11, ILLINOIS CLEVELAND 15, OHI0

311 Curtis Building 7046 Hollywood Blvd. 520 N. Michigan Ave. 811 Hanna Building
PHILADELPHIA 7, PENNSYLVANIA NEW YORK 20, NEW YORK DALLAS, TEXAS DAYTON 2, OKIO
725 Widener Building 630 Fifth Avenue 313 Fidelity Union 410 West First Street

‘ Rockefeller Center Life Building

LORD MANUFACTURING COMPANY ¢ ERIE, PA.

‘ /5/344/ warlers or l
, 7 /
(5@)@@ ViBRATION Cojytnm.

= - ==

Want more infarmation? Use pest card on last page. 29



Precision, high-speed winding
equipment for IRC elements

ONLY IRC WINDING SKILL OFFERS

L

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

If you seek savings in component costs,
IRC’s winding skill may serve your need.
IRC’s mastery of winding wire elements

dates back more than 25 years. Today,

it provides a wide variety of unique units

that offer realistic possibilities for
savings. Cost-conscious IRC engineers

will glady analyze your requirements.




encapsulated

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

L] [ ]
precision
3 ”
resistors
made specially to suit individual de- : =
signs. This adaptability has proved

profitable to numerous appliance w: i p A T

manufacturers.

prrcy
St

i

i

low cost—=low wattage

Type BW insulated wire wounds offer - r
excellent stability in low ranges—at [
low prices. Leading instrument manu- #
facturers attest to their superiority. S
14, 1 and 2 watt sizes are equivalent Type WWI6M—M

to Jan types RU-3, RU-4 and RU-6.  Siyle KB16 »i_\;‘

50% savings

IRC Insulated Qhokes offer savings up L N o P
to 50% over ordinary types. Available SRl it s 5k 7
in two sizes, they are fully protected o i 1

g 5 against humidity, abrasion, assembly

damage and danger of shorting to !
chassis. A favorite source of savings for =
7 - TV and radio set manufacturers,

Type WWI1EM—MIL-R-93A
~ Style RB18

“inexpensive solution

4-watt Insulated Power Wire Wounds s
with axial leads can save several cents %*" .
over conventional power resistors ® Epoxy Resin Compound Used For
Inorganic core and high-temperature Both Winding Form and Seal.

plastic housing allow safe operation e Exclusive Molding Process Avoids Air
up to 165° C. Widely used in toys, Pockets And Assures Uniform Distri-

juke boxes and amusement devices. bution Of Resin.
® Exceed MIL-R-93A Specifications In

1%, 0.5%, 0.25%, 0.19, Tolerances.
SEND COUPON FOR DATA BULLETIN

Type WWI9M—MIL-R-93A
Style R819

g IR A INTERNATIONAL RESISTANCE CO.
403 M. Broad St., Philadelphia 8, Pa.

In Canadae: International Resistance Co., Ltd.,
Toronto, Licensee

Boron & Deposited Carbon Precis- .
tors » Power Resistors « Voitmeter
Multipliers » Low Wattage Wire
Wounds ¢ Insulated Composition

Resistors * Volume Coptl;ols&' Send Technical Bulletins on: [] En ~apsulated

- »« b Precision Wire Wounds; Insulated Chokes;
BW Resistors; [ 4-Watt Power Resistors.
&“ M Name
4 A il i B Title— = . .
- Precision Wire Wounds ¢ Uitra HF Comnan
and Hi-Voltage Resistors » Low B i
- Value Capacitors o Selenium Address —
" Rectifiers « insulated Chokes »
Hermetic Sealing Terminals » City. State
o B
L . e
o # G - - -
e ig*w & o S



KEPLO AT
REGULATED

POWER SUPPLIES

KEPCO Voltage Regulated Power Supplies are

MODEL 615

conservatively rated. The regulation specified for

ouTPUT VOLTS CURRENT | REGULATION RIPPLE each unit is available under all line and load
1 0.600 |0-300 Ma.| 0.5% 5 Mv. conditions within the range of the instrument.
T _2 0-150Bias | 0-5Ma. | * | 5Mv. REGULATION: As shown in table for both line
3 | 63AC |10Amp. T & ) fluctuations from 105-125 volts and load varia-
tions from minimum to maximum current.

*REGULATION FOR BIAS SUPPLIES: 10 milli-

M o D E l 8 I 5 :zz:;for line 105-125 volts. 2% for load at 150

tAll AC Voltages are unregulated.

YOLTS CURRENT REGULATION RIPPLE
1 0-600 |0-200 Ma.| 0.5% 5 Mv.
T2 | 0-150 Bias | 0-5 Ma. * | 5Mv.
3 { 63AC [10Amp. | T ’}’ ) » 30 MODELS

AVAILABLE FROM STOCK
COMPLETE CATALOG ON REQUEST
WRITE DEPT. 246

KEPCO LABORATORIES

131-38 SANFORD AVENUE = FLUSHING 55, N. Y. * INDEPENDENCE 1-7000
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An Announcement

of the Utmost Importance to Engineers

Doing Research and Design
Work in the Entire Audio
Frequency Range.

"a“Zde

Burnell and Co., Inc.

is proud to announce the development

oToRoi

a Variable Toroidal Inductor ...

ROTOROID will prove to be a valuable aid in the solution of many

of an entirely new product—

engineering problems — in research and design — and opens new possi-
bilities for production which were previously impractical or impossible.

5TSPoi Y/ Y
R ofo P ol D An outstanding feature of ROTOROID is that,

@ - - is afontinwyusly variable, stepless toroidal inductor which can at maximum inductance, it provides the full Q
of the toroid it contains. Thus, the user is at

. . P . . o
prov1_de nge of maximum to minimum inductance in 180 once able to take advantage of the high Q char-
rotation of a shaft. acteristics of toroids while at the same time

@ . . . employs no mechanical resistance contacts and is therefore LEvine aygliable o waweble fdlictoll ol PTE:
Freesofnoisesandhwear ously available in a toroid.

@ . . . requires no DC saturating currents and thereby eliminates the Applications: Virtually unlimited. Just a few of the

need for circuitry. many possible uses of ROTOROID are:

@ . is applicable over the entire audio range (from approximately ° T”"?b;f A“;i° Oscillators
300 cps). ROTOROID is not limited to any stock value of nominal = WariahlesZeDgvicgy
. . . R . . ® Servo Systems
inductance. It is available in any value of inductance now available

;s . ® Telemetering
In regular toroids. ® Adjustable Selective Networks

@® . . s hermetically sealed and is virtually vibration and shock- ¢ Variable Phase Shift Networks

proof, can be chassis or panel mounted. ¢ Variable Filters
® Electro-Mechanical Control Systems

'ng.((\ Write Department or fur er infgr Availability: Immediately available:

,% }// ROTOROIDS VTI-A and VTI-B whlch are
cqunalem in electrig

Burnell & Co., Inc. \

long Soon to be available: two
Yonkers 2, New York iniature types, VTI-C and VTI-D, equivaleni @

PACIFIC DIVISION: 720 Mission Strcet, South Pasadena, California

FIRST IN TOROIDS AND RELATED NETWORKS




3BlG

REAS

to check

BURNELL

first!

3 EXTRA REASONS

TO CHECK

BURNELL FIRST!

% Proven Top Quality

% Competitive Prices

% Prompt Deliveries

i

Write Department ¢~

\4

for Catalog 1024 / ]

&

Yonkers 2, New York

stepless toroidal i tor whxc 2n prov1
maximum to minj

Write for new brochure Wthh gives complete techmcal data.

TOROI Ds Combining the advantages of

toroidal type winding with the molybdenum permalloy dust core
and other specially selected materials, these toroids

provide higher Q than any other structure. They also provide
greater stability of inductance vs. temperature and level

in a smaller space. Their self-shielding properties permit compact
assemblies of coils with a minimum of deleterious effects.
Supplied to an inductance accuracy of 1%. Available in
standard, miniature and sub-miniature sizes. Also in a wide
variety of finishes, including for the first time toroids molded
in a new speciai material.

TELEMETERING FILTERS

Band pass filters available for every channel ranging from

400 to 70,000 cycles for band width between 15 - 40%. Low pass
filters available for operation in either unbalanced or balanced
line, and range in cut off frequency from 6 up to 10,500 cycles.
Also, miniaturized filters that do not sacrifice attenuation
characteristics, save up to 809 space.

AND
RELATED NETWORKS

7, BUR“ELL & CO., INC. i FIRST IN TOROIDS
|
|

PACIFIC DIVISION: 720 Mission Street, South Pasadena, California



New Coil Winders Aid Production Flow

FOR WINDING COILS

IN QUANTITY ... ACCURATELY
...AUTOMATICALLY ... USE
UNIVERSAL WINDING MACHINES

ELECTRONICS — December, 19534

AN EIWEID WEW
R

The Leesona No. 107 Automatic Coil Winder
winds 4 to 30 paper-insulated coils in stick form
simultaneously. Handles wire sizes from No. 19
to No. 42 (B&S). Automatic cperation elimi-
nates human error, and the smooth electronic
drive reduces wire breakage to a minimum.
Standard Motor Products’ installation of fast,
accurate No. 107 machines is speeding produc-
tion of Blue Streak and Standard ignition coils
(inset).

Please send me

coil winding machinery.

Want more information? Use post card on last page.

S i o

Standard Motor
Products Inc. uses
Leesona No. 107 Automatic
Coil Winders to integrate
production output

Once again Leesona Coil Winders
prove their ability to deliver faster,
more efficient performance.

Here is what H. A. Rosenstein, V.P.,
of Standard Motor Products Inc., Long
Island City, N. Y., has to say about
their No. 107 Coil Winders:

‘‘Perfect timing with our produc-
tion schedule has been achieved by
the installation of Leesona No. 107
Automatic Coil Winders for wind-
ing our ignition secondaries. Re-
sults have lived up to every expec-
tation, The new Leesona No.107 Ma-
chines are great performers. Their
automatic operation gives us exactly
the precision accuracy we want —
plus perfect coordination with our
general production flow.>

Reports like this are familiar stories
wherever plants have modernized with
Leesona No. 107 Coil Winders. And
they give you a good idea of how these
advanced machines can benefit your
own coil winding operations.

Get All The Facts

on the Leesona No. 107 Coil Winder.
Send the coupon for a new, illustrated
bulletin describing how every feature
is designed to produce compact, uni-
form paper-insulated coils — in fastest
time — with minimum operator atten-
tion — at lowest cost.

Read how you can step up your coil
winding production to new, profit-
boosting efficiency — with the machine
that’s the last word in automatic coil
winder design. The coupon also lists
other helpful coil winding information.
Why not check and mail it today?

UNIVERSAL WINDING COMPANY

P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 112

D Bulletin on the Leesona No. 107 Automatic Coil Winder.
D Condensed catalog of Leesona Winders,

D Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern



CORPORATION
363 EAST 75th STREET - CHICAGO 19

PERFORMANCE [
GUARANTEED' SYSTEMS [

FEATURING |

VSWR low enough for color television

e New Andrew copper clad
steel waveguide

e Andrew UHF Coaxial line
e Andrew high efficiency
Steatite line for VHF

Andrew transmission systems for
today’s TV will not be obsoleted
ky tomorrow’s colorcasting—

sk Our high technical standards
are backed by a 20 year record

of accepting systems responsibility,
and we invite you to write for a
ccpy of our guarantee policy.

Andrew will design and engineer a
complete system for your station now
—and accept a contingent order to

be placed through your transmitter
manufacturer at a later date.

l
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Get better printed circuits. .. lower costs...fewer rejects

«NEW G-D-F METAL CLADS

All manufacturers of metal clad stock for printed circuitry
have made considerable progress in improving their prod-
uct—a material with a metal foil surface bonded to a non-
conducting base. How this has been done by one leading
manufacturer, the Continental-Diamond Fibre Comp.iny,
illustrates some of the problems involved in buying this

type of material and in understanding its design potentials.

C-D-F CONSOLIDATED GRADES

At first, small test lots of Dilecto laminated plastic with
copper surfaces were made. Almost every core material was
used. Finally the number of practical grades for printed
circuit work narrowed down to these few grades which re-
tained to a large degree the inherent electrical qualities of
their base material and resin at high temperatures:

COPPER CLAD
GRADE XXXP-26

A laminate with ex-
cellent electrical and
- mechanical proper-
ties. High moisture
resistance and di-
mensional stability.
Recommended  for

: applications  where
high heat and high insulation resistance plus low dielectric
loss under high humidity is needed. Low cold flow charac-
teristics. Can be hot punched to %”. Good flexural
strength. Natural green color.

This is one of the improved C-D-F Dilecto laminates. Ad-
vances in resins and manufacturing techniques makes this
grade almost homogeneous, with improved impregnation of
the filler. Thorough impregnation eliminates entrapped
moisture and air, giving greater moisture resistance and
better dielectric properties.

Any metal clad is no better than its base and the care
taken in laminating. With the cost of material high, com-
pared to labor and inspection, the purchase of a uniform
metal clad material, like this C-D-F grade, becomes vital.

COPPER CLAD
GRADE XXXP-24

Similar to grade
XXXP-26 in electri-
cal and moisture re-
_ sistance  properties,
~ but not quite as
strong mechanically.
Equal cold flow and
punching character-
istics. Natural brown.

COPPER CLAD GRADES GB-112S AND GB-261S

These silicone grades use a glass fabric laminate with a
copper foil surface on one or both sides. Recommended
where high heat resistance and low dielectric loss proper-
ties are required. For certain tuners and inductances the

ELECTRONICS — December, 1954

low dielectric loss factor of this grade makes its higher
cost acceptable. A continuous filament (Grade GB-112S) is
used for thicknesses 1/32 to 1/16”. A staple filament
(Grade GB-261S) is used for thicknesses over 1/16”.

COPPER CLAD GRADE GB-116T

A glass base laminate using duPont’s tetrafluoroethylene
resin, Teflon, for outstanding resistance to high heat with
extrem:ly low dielectric loss propertics. A fine weave
continuous filament glass fabric cloth is used for superior
mechanical strength and good machining qualities. In spite
of its high cost, this C-D-F grade has demonstrated that
it can save money and do a job that no other single ma-
terial can in microstrip high-voltage, high-frequency circuit
elements. Remember, C-D-F is a major supplier of sheets,
tapes, rods, tubes of Teflon, has valuable experience in
its manufacture and fabrication. Write for samples.

C-D-F INCREASED BOND STRENGTH

By developing a special thermo-setting adhesive particu-
larly suited for metal clads, C-D-F was able to increase
the bond strength of their laminates considerably above
their original figures. Bond or peel strength, the amount
of pull required to separate the foil from the core material,
is one of the most important physical properties. Therefore,
the purchaser should compare his source of supply with
these C-D-F average test values:

BONDING STRENGTH—FOIL TO LAMINATE

Average or Typical
Value Lbs. pull per 1’
width of foil to separate
XXXP-24 or XXXP-26 plus 0.0014’” copper 5t 8
XXXP-24 or XXXP-26 plus 0.0028’* copper 7t09

GB-116T plus 0.0014"” copper 5t012

GB-112S plus 0.0014”” copper  6t0 8

GB-261S plus 0.0014”” copper 7 to 10

These values are based on tests at prevailing room temperature (20-30°C.)

MATERIAL

C-D-F INCREASED HEAT RESISTANCE

Special efforts by C-D-F technicians to increase the heat
resistance of all C-D-F Metal Clads have resulted in certain
special grade variations able to withstand higher soldering
temperatures without damage. As production methods
change, C-D-F offers materials to meet your requirements.

NOW ... HOW ABOUT YOUR STORY?

Notice how we have talked about C-D-F and what we have
done to improve quality and uniformity of metal clad prod-
ucts. Much of this has been accomplished with the guidance
and cooperation of leading users of printed circuit stock.
No one company knows all the answers . . . but C-D-F, a
big reliable source of supply, can help you get better printed
circuits . . . lower costs . . . fewer rejects. Look up the
address of your nearest C-D-F sales engineer in Sweets De-
sign File, write us for samples you can test in the lab and
on the production line, technical bulletins, help on your
specific project. We want to work with you!

CONTINENTAL-DIAMOND FIBRE COMPANY
NEWARK 16, DELAWARE

Want more information? Use post card on last page. 35



Phil-t:/ [ Daka

Standard Plug-In and Dust Covered Relays
Now Available in Three General Types

Lock Base Holds Relay Structure Firm Removing Stress From Plug

The almost universal demand for a relay having the plug-in feature and a well secured
dust cover has created need for the following design. This design is now available in
the three basic multiple-contact relays illustrated—namely, types 2, 6, and 8. This
design consists of a plug-in arrangement having many different combinations of
plugs, from 4 to 20 circuits per relay, and is equipped with a bracket, which itself is
secured by two screws, thus removing the stress from the conducting plug. The cover
assembly itself is fitted over a bracket, which is so designed as to protect the contacts
of the relay, eliminating the possibility of damage to contact springs when the cover
is either removed or replaced. The cover is held on by means of a knurled nut or
screw, and is securely held against a rubber gasket. This method assures maximum
protection from dust and dirt and provides uniformity of mounting.

= =] (——
lis
5%
DUST COVER MAX.
—)
l 1

SIDE VIEW

The Phil-trol type 2QA (Quick Acting) relay, is commonly known as the standard
telephone type, providing fast closing and opening of a maximum number of cir-
cuits. Its long-coil construction permits the use of high resistance coils. The time
delay models, known as types 28O (slow-operate), and 2SR (slow-release), are also
available, providing time delays of as much as .010 second operate and .500 second
release. This plug-in cover arrangement is also available for the 2AC relay.

END VIEW m

END VIEW
SIDE VIEW

The Phil-trol type 6QA relay is extremely
efficient, more compact than the type
2QA, and has similar
characteristics.

performance

Dust Cover

'END VIEW
SIDE VIEW

The Phil-trol type 8QA relay is one of
our latest newly developed relays. It is
equipped with special features which
make it extremely fast operating. It is
equipped with twin contacts for maxi-
mum reliability of contact closure, and
has an extremely long life expectancy.

36 Want more information? Use post card on last page.
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N ew Phil_" ol Miniaiure Phil-trol Sales-Engineering Offices

° ° . COAST-TO-COAST
Micro Switch Relays Now Available Phioe General|Ofices

Compact snap-action contacts of the miniature variety are utilized in the 59 W. Washington St.,
Joliet, Hlinois.

new Type 4MS and 4BMS series relays. Tel: JOliet 3-3431

CALIFORNIA, Los Angeles 36,
®® 5410 Wilshire Blvd.

2 | s.’,;R F Tel: WEbster 3-6405

: CALIFORNIA, Palo Alto,
REF. 2 180 University Ave.
Tel: DAvenport 3-3288

1 CALIFORNIA, Santa Monica,

2910 Nebraska Ave.

15 Tel: Van Nuys, STate 9-4887
REF. E‘¢_¢, COLORADO, Denver 20,

1 @ 3014 So. Cherry Way
41 L Tel: SKyline 6-2555

GEORGIA, Atlanta 3,

i i R 311-315 Georgia Savings Bank Bldg.,
TYPE 4MS RELAY ASSEMBLY 84 Peachtree St., N.W.
This assembly, at left above, features a fast, light weight, highly sensitive and low Tel: CYprus 7381
cost miniature unit, with Micro Switch style V3-101, operating on approximately MICHIGAN, Detroit 27,
I watt power input. It may be engineered to operate on as little as .005 amps. Available 12812 Puritan Ave,
SPDT or DPDT. Contact terminals are of screw type. Tel: UNiversity 1-7311
. NEW YORK, Buffalo 3,
14 MAX | 3" MAX 833 Ellicott Square Bldg.
o Tel: MAdison 3306
- NEW YORK, New York 17,
2044 Graybar Bldg.,
= 420 Lexington Ave.
llgs" Tel: MUrray Hill 5-9103
MAX. OHIO, Cleveland 6,
i T m 12417 Cedar Road.
Ind Tel: ERie View 1-0054
PENNSYLVANIA, Philadelphia,
SIDE VIEW END VIEW Western Savings Fund Bldg.
Broad and Chestnut.
TYPE 4BMS RELAY ASSEMBLY LRSS
This sub-miniature unit provides for as many as four miniature Micro Switches on WASHINGTON, Seattle 9,
one relay. (4PDT) Type 1SMI, rated at 5 amps., 250V A.C. is used. Stud terminal 216 First Ave,, N.

connections are provided. Tel: ELiot 6981

L]
—_— e T pRILLIPS CONTROL CORP., Dept. E, 10, Joliet, Il
et Phil-trol Progress I Gentlemen: Please send me your General Cartalog l—__:l I

Help Solve Your I am personally interested in:
% I Dust Covered Relays of TypeD Micro Switch Relays of Type[:l l
Name I‘
l Company ’
Street I
City Zone State
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WANT THE COMPLETE STORYZ . . .
Write us . . . on your company letterhead . . . we'll be delighted to

HERE'S WHY ...

The Magnetics, Inc.“Performance-Guarantee” on molyb-
denum permalloy Powder Cores is a revolutionary con-
cept in the communications and electronics industries,
and opens the way to substantial savings in your produc-
tion and assembly operations. The guarantee of per-
formance to your specifications is your assurance that
these Powder Cores are standardized to meet your circuit
requirements.

These Performance-Guaranteed Powder Cores cost no
more—indeed, despite the fact that you have a guarantee
of performance, they are sold at prices standard in the
industry. You can't afford not to investigate Magnetics,
Inc. molybdenum permalloy Powder Cores.

Keep in Mind These Advantages of Powder Cores . . .

1. Low hysteresis and eddy current losses;

2. High electrical resistivity;

3. Constant permeability over widely varying flux
densities;

4. Magnetic stability with dc magnetization.

send you literature, delighted to answer specific questions. No ob- m”ﬂ
ligation, of course. . l

*Manufactured under o license agreement with Western Electric Co.

1 [
NETICS inc.
y

DEPT. E-13 BUTLER, PENNSYLVANIA

Want more information? Use post card on last, page.
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22,000 mc

20.000

' ' PORTABLE
- DIRECT READING
° SPECTRUM :
1~ ANALYZER (.

T

6.000

Nva §

10 TO 22,000 MCS

ONLY 3 R. F.
HEADS

SINGLE DIAL
TUNING

‘i’ﬁqdel No, Equlpmeqt%» . a

Mode! TSA.....Spectrum Display |

i and Power Supply |
. . Model STU-1..R-F Tuning Unit
Now, a new Polarad spectrum analyzer only 21 inches high that covers the i 1o~1,:g<;nrgnc.n
entire frequency range 10 to 22,000 mcs with but 3 interchangeable R—F Mode! STU-2..R-F Tuning Unit
@0 tuning heads. The model TSA operates simply—single dial frequency control— 910-4,560 mc.
with utmost frequency stability. It provides highest accuracy, and relia- Model STU-3..R-F Tuning Unit
bility for observation and true evaluation of performance over the entire 4,370-22,000 mc.
R—F spectrum—saving engineering manhours. ' SPECIFICATIONS:
This instrument is designed for maximum utility and versatility in the lab- . Frequency Range:
oratory and on the production line providing an easy-to-read 5 inch CRT 10 mc to 22,000 mc
100 display of the R—F spectrum. Frequency Accuracy:
1%
° The model TSA Spectrum Analyzer has these exclusive Polarad design and Resolution:
B operating features: 20 ke
1 e Single frequency control with direct reading dial. No klystron modes Ff‘é‘ll::t"clrflli"?&":;:;‘;on a
B . ronica ed,
@ to set. Tuning dial accuracy 1%. continuously adjustable
e Only three interchangeable R—F tuning units for the entire frequency from 50 kc/in. to 7 me/in.
0 range 10 to 22,000 mcs. Input tmpedance: '
e Temperature compensation of Klystron Oscillator. p S0 ‘::'":‘, ' ‘
1 . . . = r- :
iy’ e Swept IF provides 250 kc to 25 mc display independent of R—F S dba"_ : .
1 frequency setting. Attenuation: o g
- e Internal R—F attenuator. _ RF...Internal: 120 db con-
X . | tinuously variable o
. Frequency marker for measuring frequency differences from 100 k¢ IF...60 db continucusly -
to 25 mc. variable
b " " Input Power: o
- Write today to your nearest Polarad representative, or directly to the factory 400 watts . ;5@
for complete information. 1t L

ELECTRONICS CORPORATION

100 METROPOLITAN AVENUE, BROOKLYN 11, NEW YORK

10 mc

REPRESENTATIVES * Albuquerque o Atlanta  Boston e Chicago e Cleveland ¢ Fort Worth ¢ Kansas City e Los Angeles ¢ New York
Philadelphia ¢ San Francisco » Seattle « St. Paul  Syracuse e Washington, D.C. e Canada, Arnprior — Export: Rocke International Corporaflon
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NOW, A REMARKABLE "READY-TO-SOLDER”

PHELPS DODGE

MANY NEW APPLICATIONS POSSIBLE

£ 1

Transformer coil R ot e id coi . IF-RF coil

it o [ty Qualsty—from Mine T Mokt
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MAGNET WIRE.....
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OODEREZE!

Instant Soldering Without Stripping

Improved Moisture Resistance

Good Electrical Properties

Excellent Flexibility and Toughness

New Sodereze represents a spectacular advance
ix ready-to-solder magnet wire. It’s a new and
typical Phelps Dodge development designed to
keep pace with industry’s growing need for
wires that handle easily, save time, reduce over-

all costs and satisfy a variety of different operat-

ing conditions. The versatility and outstanding
properties of New Sodereze not only permit its
use wherever solderable wire has been froved
practical and dependable but suggest its appli-
cation in unlimited other electronic and elec-
trical fields to replace conventional wires.

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

*SODEREZE is a Phelps Dodge Trademark,

PHELFS DODGE COPPER PRODUCTS

CORPORATION

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA

Want morc information? Use post card on last page. 41



Durahility against vibration
assured by SPEARY designers

.« With a shake-testing program on

MB VIBRATION EXCITERS

OMPANIES quick to take advan-
tage of newest techniques for
development and testing are gen-
erally also those known for out-
standing products. Such a concern
is the Sperry Gyroscope Company.
It maintains well-equipped vibra-
tion testing laboratories where
searching tests are performed on
all designs subjected to vibration
in service. Vibration is ruled out
as a trouble-maker in vital prod-
ucts and components,

VIBRATION TESTING SPEEDS DATA

With vibration now recognized as
an archenemy of produtt life and
performance, it pays to learn early
in the game whether corrections in
design are needed. MB Shakers
can help you to do just that. In a
few short hours, the equipment
can reproduce the ravages of years
of vibratory service conditions.
Within minutes, it can show you
visually the vibratory response of
a product to a whole range of fre-
quencies.

The result: savings in engineering
time and work, and a better prod-
uct.

WHY MB VIBRATION EXCITERS?

Engineered by vibration special-
ists to deliver maximum perform-

THE

in a Vibration Test Section of Sperry Gyroscope Company, an MB Vibration Exciter Mode! C-5
is being used to fulfill requirements of MIL-E-5272 and other specification tests.

ance, MB Shakers can be counted
on for pure table motion and de-
pendable operation to full rated
capacity. Moreover, MB’s line of
vibration testing “tools” is com-
plete—from small specialized-duty
shakers to the largest in existence

MANUFACTURING COMPANY, INC.

1060 STATE STREET, NEW HAVEN 11, CONN.

HEADQUARTERS FOR PRODUCTS TO

Want more information? Usc post card on last page.

today; also autontatic cycling sys-
tems, vibration pickups, meters
and other accessories.

Like so many well known com-
panies, why not make MB your
headquarters on vibration?

BULLETIN TELLS MORE

Contains specifications, oper-
ating information and help-
ful hints on usages of the
complete line of MB Exci-
ters. Write for Bulletin
1-VE-5.

ISOLATE YIBRATION...TC EXCITE IT...TO MEASURE IT
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ANNOUNCING...
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To fulfill the growing need for adequate protection of higher
frequency circuits and equipment, HEINEMANN intro-
duces the 400-cycle Companion-Trip® Circuit Breaker.

Special design and metallurgical features overcome
previous limitations, and Companion-Trip—a new princi-
ple—provides complete phase isolation.

The new aircraft type circuit breaker is hydraulic-
magnetic, of course. Current carrying capacity and set
tripping points are completely unaffected by ambient tem-
perature.

Moreover, a selection of time delay response curves
permits overload protection to be fitted to the precise
requirements of your equipment.

For complete information, request Bulletin T-3301.

HEINEMANN ELECTRIC COMPANY

97 Plum Street @ Trenton 2, New Jersey

ELECTRONICS — December, 1954 Want more information? Use post card on last page. 43



NOTHELFER
TRANSFORMERS

All coils vacuum pressure
impregnated.

All connections over 5
Amperes silver soldered.

Grain Oriented Steel in
sizes above 1 KVA, and
conservative copper as-
sures high efficiency and
low losses.

All units individually
tested to assure quality
performance.

Only the highest quality
materials used.

We sincerely believe NWL
Transformers are superior,
and we have built our
business on this policy.

TRANSFORMERS FOR:

Heating, Testing, Pow-
er, Electronic, Electric
Furnace, Special Weld-

ing, Phase Changing,

Precipitation, Control-

SEND FOR 8 PAGE BULLETIN ling, Research, Light-

No Checrge At Any Time For . .
Design Service ing, Industrial, Meas-

vring, Signaling, High

and Low Voltage.

WINDING LABORATORIES

11 ALBEMARLE AVE. TRENTON NEW JERSEY

ers of Elect‘hcal Transformers—
Testing Equipment

als RS e

MEMBER
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In automatic positioning

AUTOTUNE"
leads the field

The Collins AUTOTUNE* is the standard of the
world in automatic positioning systems. Its
superior performance has been proven for both
remotely and locally controlling automatic tun-
ing of high quality military and ccmmercial
communication equipment. Collins AUTOTUNE
is also applied to many other equipments which
require precision positioning.

The system can be actuated by either a remote
or local selector switch having one position for
each selector channel. Settings on any selector
channel can be changed in a few seconds, giving
the operator complete re-set control.

Standard AUTOTUNE heads -— both Single-
turn and Multi-turn — are available to indus-
try. The Type 496A packaged unit illustrated
is an example of a particularly compact AUTO-
TUNE system for use where minimum weight
and space allocations exist. It has a re-set ac-
curacy of 0.05 angular degrees which means
approximately 1,/10,000 inch on a quarter inch
diameter shafi.

Write for complete information, or advise us of
your design problems, We are contfident that
we can supply an AUTOTUNE to meet your
positioning requirements.

*Registered L. S. Patent Office

Send this coupon for a fully descriptive,
16-page brochure on Collins AUTOTUNES. |

COLLINS RADIO COMPANY
855 35th St. NE, Cedar Rapids, lowa

COLLINS RADIO COMPANY

Cedar Rapids, lowao,

261 Madison Avenue, NEW YORK 16

1930 Hi-Line Drive, DALLAS 2 Gentlemen: Please send me your 15-page brochure on

Collins Autotunes,

]
1
]
2700 West Olive Avenue, BURBANK . ]
Collins Radio Company of Canada Ltd. . Name ]
74 Sporks Street, OTTAWA, ONTARIO
; Company :
Address S (]
1 ;
5 City ~ . __. State |
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Strip Stock

Fabricated Assemblies

General Plate
TRUFLEX® Thermostat Metals

Give Accurate

Temperature Response...Cut Costs

General Plate Truflex Thermostat Metals pro-
vide a sure way to get reliable performance and
at the same time cut costs of products requiring
temperature control, indication or compensation.

Advanced General Plate production methods
coupled with the best equipment available insure
close tolerances on all properties and dimen-
sions. This maintains positive consistency in
thermal, mechanical, and electrical perform-
ance. With no variation from lot to lot rejects
are eliminated, costly adjustments are minimized.

General Plate Truflex fabricated assemblies

are engineered and manufactured to your

Want more information? Use post card on last page.

specifications, ready for
installation into your prod-
ucts. They eliminate costly
fabrication problems . ..
needless special equipment
... experimental work and
expensive calibration.

However, if you prefer to make your own assem-
blies, General Plate Truflex Thermostat Metals
are available as strip in extra long coils or flat
to your material

cut lengths manufactured

specifications.

Write for information and engineering assistance.

You can profit by using
General Plate Composite Metals!
T IR e o T ST

METALS & CONTROLS CORPORATION
GENERAL PLATE DIVISION

312 FOREST STREET, ATTLEBORO, MASS.
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to see why leading industries specify
ADLAKE Mercury Relays

wherever sensitivity and dependability are vital!

ADLAKE Mercury Relays have won
their place by provern dependability
in jobs which conventional relays
can do in an uncertain manner at
best. For instance, they have proved
their ability to stand up under the
most adverse conditions of temper-
ature and moisture. .. normal line
voltage fluctuations or ambient tem-
peratures from —38.8° to +200° F.

have no material effect on their time- ? .k .

delay characteristics. é’ = ¥ e
What’s more, every ADLAKE Relay —— Tarcury Reboss
is hermetically sealed . . . absolutely

maintenance-free . . . always silent
and chatterless. And ADLAKE’S mer-
cury-to-mercury contact provides
an ideal snap action.

Yes, wherever sensitivity and de-

pendability are required, apLake EVERY ADLAKE RELAY GIVES YOU THESE PLUS FEATURES:
Mercury Relays can do the job best!

Send for the ADLARE Relay catalog  HERMETICALLY SEALED—dust, dirt, moisture, oxidation and temperature changes can’t
today .. .no obligation, of course. interfere with operation.

The Adams & Westlake Company,

1171 N. Michigan, Elkhart, Indiana,  S'ENT AND CHATTERLESS - REQUIRES NO MAINTENANCE + ABSOLUTELY SAFE

In Canada, address Powerlite De-  MERCURY-TO-MERCURY CONTACT. _prevents burning, pitting and sticking.

ViceS, Ltd., Toronto. And every apLAKE Relay is tested—and guaranteed—to meet specifications!

R T

B e P s s B S S i

e AAITS & Westlale conmer @2 o

Q of serving the transportation ‘y

Established 1857 « ELKHART,INDIANA + New York » Chicago &X\ ond building industries /2
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays =Dy, & =2
ELECTRONICS — December, 1954 Want more information? Use post.card on last page. 47



At left—Plug-in unit of Tracer-
lab Superscaler mounted on a
miniature chassis. It can be
plugged into the front of the
Superscaler. Various types of
plug-in units are available for
specialelectronicfunctions.
Bradleyunits are standard in
this Superscaler assembly.

L

] “

0

SUPIRSCALER

Fotid =

fd&'ef‘/ﬂé Su;:erscaler |

equipped with f
Bradleyunits and Bradleyometers
for maximum dependability

The Tracerlab Superscaler is a fast-counting instrument for
Geiger, proportional, or scintillation pulses, featuring both
preset count and preset time operation.

Bradleyometers are used in this Superscaler for depend- BRADLEYUNITS are available in standard RETMA values
able potentiometer adjustments. The resistor element is in % and Z watt sizes from 10 ohms to 22 megohms; in
molded to satisfy any resistance-rotation curve. Variations in 'Bhe " Mieaiitam 27 fohm:Nig 22 e g oh s e

L . radl2y resistors do not use “wox impregnation™ to pass
temperature and humidity do not affect its performance. il el ot e,

Bradleyunits are stable fixed resistors entirely free from
erratic variations in resistance, and they have never been
found to open circuit in service. The leads are differentially
tempered to prevent sharp bends at the resistor body. After
carrying full load at 70 C ambient for 1000 hours, the re-
sistance change is less than 6 per cent.

For quality in fixed and adjustable composition resistors,
follow the example of leading electronic equipment manu-
facturers—standardize on Allen-Bradley components. Write
for descriptive engineering bulletins, today. i - " 2 Il

BRADLEYOMETERS con be sup-
plied as single units or in dual
and triple construction. Built-in
line switch can be provided.
Corrosion-resistant metal used
throughout. No riveted, weld-
ed, or soldered connections.

Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis. e In Cancda—Allen-Bradley Canada Limited, Galt, Ont.

ALLEN-BRADLEY

RADIO, ELECTRONIC AND TELEVISION COMPONENTS

48 Want more information? Use post card on last page. December, 1954 — ELECTRONICS



PROPERTY AND APPLICATION DATA ON THESE
VERSATILE ENGINEERING MATERIALS: “ZYTEL,”
‘‘ALATHON," “TEFLON," “LUCITE.”

NO. 6

1954 ——

Properties of Du Pont TEFLON®

Make It

Ideal Insulation for Electrical Equipment

Du Pont “Zytel” nylon
resin gives improved
switch performance

Snap switches for machine tools and
basic contact mechanisms on indus-
trial instruments often have buttons
and stems molded of “Zytel” nylon
resin. This engineering material is
used to obtain more ctlicient produc-
tion and better performance.

Du Pont “Zytel” is tough and re-
silicnt, and resists abrasion. It makes
possible the maintenance of critical
dimensions. This is particularly im-
portant in the manufacture of such
parts as timing relays for resistance
welding machines, which control the
duration of current flow and elec-
trode motion.

These switches feature one-piece buttons and
stems of molded Du Pont “Zytel” nylon resin,

The lightness of weight and re-
markable strength of “Zytel” in thin
sections are important factors in
such applications. Mass production
by injection molding is cconomical.
One molded part often replaces a
complex assembly of many parts.

Perhaps “Zytel” nylon resin can
help solve one of your design prob-
lems. For further information about
this or any other Du Pont engincer-
ing resin material, clip and mail the
coupon on the reversce side.

“Zytel” is the new trade-mark for
Du Pont nylon resin.

Dielectric and thermal advantages of “Teflon”
are unmatched by any other single material

Du Pont “Teflon” tetrafluoroethyl-
ene resin is used for insulation in
power distribution equipment be-
causc of its unusual combination of
properties. In tape form, as wire
coating, or molded part, “Teflon”
withstands hot-spot temperatures, to
500°F. It is not affected by weather
or moisture (zero water absorption
by ASTM test D570-42). “Teflon”
has a power factor of less than
0005 for the tested range of 60
cycles to 108 cycles. A part molded
of “Teflon”, when exposed to an
arc, leaves no carbonized path.

In addition, “Teflon” has high
short-time dielectric strength—with
values ranging from 1000 to 2000
volts per mil, depending on thick-
ness. (Recommended working
stresses: 50 to 100 volts per mil.)
And it is inert to all chemicals nor-
mally found in industry.

“Teflon” is tough and flexible

WRAPPING TAPE

N\

"“Teflon’’ insulates
conductors for arma-
ture or field. Its
toughness permits
coils to be formed to
shape after taping.

COPPER CONDUCTOR

over a wide temperature range, from
—450°F. to 500°F. “Teflon” can
take a lot of abuse, both during as-
sembly and in use. Parts will not

(a]

Conductor and layer insulation of “Teflon”
in power distribution coils: (A) core insulating
barrier (laminate of “Teflon” and glass fiber);
(B) low-voltage winding (glass fiber coated
with “Teflon”); (C) axial spacers; (D) high-low
insulating barrier (laminate of “Teflon” and
glass fiber); (E) radial spacers; (F) high-
voltage winding (glass fiber coated with
“Teflon’’).

crack if dropped. Cable insulation
resists damage from vibration and
bending. And tape of “Teflon” con-
forms easily to sharp corners and

odd shapes.
You will find “Teflon” perform-
ing with outstanding success . . . not

only on power distribution equip-
ment, but in these and other appli-
cations as well:

FOR MOTORS AND
GENERATORS

The unusual advantages of “Teflon”
become apparent when temperatures
are too high or atmospheres are too
corrosive for other dielectrics.
Tape of “Teflon” is particu-
larly suitable for armature or
(Continued, column 3, back side)




PROPERTY AND APPLICATION DATA ON THESE
VERSATILE ENGINEERING MATERIALS: “ZYTEL,”
“ALATHON,” “TEFLON,"” “LUCITE."”

OINTERS ON
PROCESSING

Injection
molding

is efficient
and economical

Injection molding, as a method of
mass-producing parts made of
Du Pont engincering resin materials,
has been developed mainly within
the past ten or fifteen years. And
new improved techniques have ac-
companied that development.

Investigate Du Pont
engineering materials in your
product development programs

One of the family of these versatile
enginecring materials is often a key
factor in product improvement or
new product design.

The wide range of properties avail-
able with “Alathon”* polyethylene
resin, ‘‘Lucite”* acrylic resin,
“Teflon”* tetrafluorocthylene resin,
and “Zytel”** nylon resin are help-
ing solve industrial design problems.

NEED MORE INFORMATION?

Clip the coupon for additional data
on the properties and applications of
these Du Pont engineering materials.

Polychemicals Department

Room 2212, Du Pont Building, Wilmington 98, Delaware

Please send me more information on the Du Pont engineering materials checked:
0 “Zytel”; [ “Alathon”; O “Teflon”; [] “Lucite”. 1 am interested in evaluating

these materials for

' E. 1. DU PONT DE NEMOURS & CO. (INC.)

Injection molding offers the ad-
vantages of high production rates,
low unit cost, and usually does away
with finishing operations. One im-
portant saving which has been ef-
fected by injection molding occurs
when the molded piece replaces an
assembly of two, three or more parts.

HIGH PRODUCTION RATE

Multi-cavity dies have been made
which produce hundreds of identi-
cal pieces at a time. Molding time
and cycle vary, of course, with the
size of the part and its shape. The
injection molding process is versa-
tile, and is used to produce a wide
variety of quality parts, rapidly and
economically.

LOW UNIT COST

Another positive value of injection-
molded parts is the low cost of
fabrication per part. While the initial
cost of the mold itself is high, a
mass - production operation makes
the cost per piece low. In addition,

| loss of molding material is generally

low.

NO FINISHING OPERATIONS

With good molding techniques, pieces
can be injection - molded to close
tolerances. In many cases, molded
pieces require no finishing opera-
tions. Thus, large savings in time
and expense can often be realized.

SIMPLIFIED DESIGNS

The versatility of injection molding
often permits design simplification.

NAME TITLE
COMPANY

STREET ADDRESS

CITY STATE

TYPE OF BUSINESS

=Alathon”, “Lucite”, “Teflon” are registered trade-marks of E. I. du Pont de Nemours & Co. (Inc.)
#%4Zytel”’ is.the new trade-mark for Du Pont nylon resin.

1954

Du Pont “Zytel” nylon, for example,
can be injection-molded into intri-
cate shapes, as well as around metal
inserts. Du Pont “Alathon” poly-
ethylene resin and “Lucite” acrylic
resin can also be successfully injec-
tion-molded into a variety of useful
forms. For more information about
Du Pont engincering resin materials
and how they are being used in in-
dustry, clip the coupon.

Du Pont “Teflon”
(continued from other side)

field conductor insulation, coil wrap-
ping, slot lining, lead insulation, and
coil separation.

FOR TRANSFORMERS

“Teflon” makes it possible for trans-
formers to operate at hot-spot tem-
peratures as high as 500°F. “Teflon”
is used in transformers for conduc-
tor, layer, and ground insulation,
and for coil separation. At the
present time it is used commercially
in electronic transformers and ex-
perimentally in distribution and
power units.

FOR CAPACITORS

Where high ambient temperatures
and minimum power loss are es-
sential, “Teflon” gives outstanding
service. It is used as the dielectric in
many wrapped capacitors.

FOR ELECTRONICS
EQUIPMENT

Under conditions of ultra-high fre-
quencies, heavy moisture and con-
centrated heat, “Teflon” assures ef-
ficient operation. Here it takes the
form of tape, molded component, or
extruded insulation.

Can “Teflon” help you with your
design problems? The properties dis-
cussed above show why no other
single material can match it. And
the coupon on the left will bring you
whatever further information you
need about “Teflon” or any of the
other versatile engineering resin
materials made by Du Pont.



1]

“PIG-TAILORING”

. « . . a revolutionary new mechanical process for higher
production at lower costs. Fastest PREPARATION and ASSEMBLY
of Resistors, Capacitors, Diodes and all other axial lead
components for TERMINAL BOARDS, PRINTED CIRCUITS and
MINIATURIZED ASSEMBLIES. “

Fo
PREp RARTION

“PIG-TAILOR" .

“SPIN-PIN"%.

The "PIG-TAILOR" plus "SPIN-PIN" — Accurately Measures, Cuts, Bends,
Ejects and Assembles both leads simultaneously to individual lengths and
shapes — 3 minute set-up — No accessories — Foot operated — 1 hour
training time.

PIG-TAILORING provides: PIG-TAILORING eliminates:

1. Uniform component position. 1. Diagonal cutters!

2. Uniform marking exposure. 2. long-nose pliers!

3. Miniaturization spacing control. 3. Operator judgment!

4. "S" leads for terminals. 4. 90% operator training time!
5. "'U" leads for printed circuits. 5. Broken components!

6. Individual cut and bend lengths. 6. Broken leads!

7. Better tima/rate analysis. 7. Short circuits from clippings!
8. Closer cost control. 8. 65% chassis handling!

9. Invaluable labor saving. 9. Excessive lead tautness!
10. Immediate cost recovery. 10. Haphazard assembly methods!

* PATENT

PENDING Write for illustrated, descriptive text on “PIG-TAILORING” to Dept. E-12
BRUNO-NEW YORK INDUSTRIES CORPORATION

DESIGNERS AND MANUFACTURERS OF ELECTRONIC EQUIPMENT

460 WEST 34th STREET ° NEW YORK 1, N. Y,

ELECTRONICS — December, 1954 Want more information? Use post card on last page. 49
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FASTER STARTING AND STOPPING HELPS THIS AUTOMATIC LATHE TO PRODUCE MORE

General Electric Selenium Rectifiers
Help Make This Lathe More Productive

Speeding up starting and stopping
operations has increased the produc-
tivity of many of today’s finest machine
tools. In the Sunstrand automatic lathe
pictured above, an electric brake and
clutch combination starts and stops
the machine spindle. Another electric
brake provides a fast stop when the
tool carriage is advanced to the work,
or backed off to the unloading position.

D-C POWER to operate the electric
brakes and clutch on this lathe is sup-
plied by General Electric selenium rec-
tifiers shown in the smaller photo-
graph. Their high quality (see C.E.

i

k%ﬂ L 2 §

D-C POWER for the lathe’s cluich and brakes
comes from this selenium rectifier.

Hamann’s article at right) makes G-E
selenium rectifiers ideal for almost all
machine tool applications.

TOP PERFORMANCE of G-E selenium
rectifiers is the result of a unique
“evaporation” process and careful in-
spection and testing. Besides providing
stacks with exceptionally low forward
voltage drop and low reverse leakage,
this process assures greater uniformity
of these characteristics among different
stacks. These qualities last in service.
On test in the laboratory, and on-the-
job in almost every field of application,
G-E selenium rectifiers are demonstrat-
ing their extremely slow aging.

OTHER APPLICATIONS for G-E selenium
rectifiers include supplying power to
operate d-c relays in various control
circuits and as components in elec-
tronic equipment, A complete range of
ratings is available in either open stacks
or various types of sealed cases to meet
special operating conditions. Contact
your nearest G-E Apparatus Sales
Office for complete information, or
write Section 461-33, General Electric
Company, Schenectady 5, New York.

ngress /s Ovr Most Important Produvct

GENERAL @3 ELECTRIC

Want more information? Use post card on last page.

METALLIC RECTIFIER
FACTS FOR ENGINEERS

Quality
by C. E. Hamann

One of the most overworked terms
used in the selenium rectifier in-
dustry is ‘high quality.” Every
manufacturer claims “high quality”
for his product. Every user wants
“high quality” in the selenium com-
ponents he buys because the quality
of the end device can be no higher
than that of the components as-
sembled into it.

There are many yardsticks for
measuring the quality of a selenium
stack. Electrical characteristics, for
example: low forward drop and
low reverse leakage. Often one is
sacrificed in favor of the other.

[LOW FORWARD DROP ']

[T GRIFORMITY L

[T S TABILITY T

[T RELIABILITY

Which “yardstick’’ measures quality?

Real quality insures that both the
forward and the reverse character-
istics are good.

Uniformity of characteristics is an-
other yardstick. If the characteristics
vary from stack to stack the per-
formance of the end equipment will
be questionable.

Stability is another important
standard in determining quality. The
initial characteristics must be good,
but they must stay good and not
deteriorate with time and use.

Reliability is still another measure
of quality. No matter how liberal
the manufacturers replacement pol-
icy, frequent failures in the field
are costly to the equipment manu-
facturer, and annoying to the equip-
ment user.

All of these yardsticks must be
considered carefully in determining
quality. To really earn the title
of “high quality”” a selenium stack
must measure up to a high standard
of performance by every one of
these yardsticks.

General Electric Company
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Waldes Truarc rings replace old-fashioned fasteners. . .save
assembly time...end scrap loss...increase operating efficiency

This is the Monroe Calculator

Multiplier Dial Assembly

... precision-engineered business machine made even more
efficient, and less costly to manufacture through the use of
Waldes Truarc Retaining Rings.

0ld Way. One-piece assem-
bly was spun together. Spin-
ning operation was costly, re-
sulted in high scrap loss.

Truarc Way. Two-piece as-
sembly is held together by
one Truarc Ring (series 5108).
Rejects: practically zero.

Electric Motor Governor

01d Way. Collector Disc as-
sembly was formerly riveted,
requiring skilled labor. Riv-
eted Collector Disc could not
be removed in the field.

Truarc Way. Truarc Ring
{series 5100) replaces rivets,
saves labor, material...im-
proves Collector action. Col-
lector Disc is easily replaced.

Old Way. Washer riveted
on end of assembly for zon-
ing control. Costly, trouble-
some, hard to obtain critical
zZoning required.

Truarc Way. Truarc E-Ring
(series 5133) cuts assembly
time, virtually eliminates re-
jects and ftinal assembly and
zoning problems.

Monroe Calculating Machine Company, Orange,
N. J. uses various types and sizes of Waldes Truarc
Retaining Rings. Use of Truarc has helped eliminate
scrap losses, saved on material and labor, and resulted
in increased operating and servicing efficiency of the
product. Monroe plans to use Truarc Rings for every
possible fastening operation on their entire line!

You, too, can save money with Truarc Rings. Wher-

e

j SEND FOR NEW CATALOG '

ever you use machined shoulders, bolts, snap rings,
cotter pins, there’s a Waldes Truarc Retaining Ring
designed to do a better, more economical job. Waldes
Truarc Rings are precision-engineered...quick and
easy to assemble and disassemble.

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

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

[T~ - P e e e e e e e ———
- = E126
WALDES T i
smiomer | Waldes Kohinoor, Inc., 47-16 Austel P1, L.1.C.0, N.Y.
Saaey
T / Please send me the new Waldes Truarc Retaining

Ring catalog.
(Please print)

—

et
F———————=

~ THUARC |
- L

/ Name
o SRS Title
T g = S
REG. U. 8, PAT. OFF. o 0T
Tt Company

RETAINING RINGS

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

WALDES TRUARC RETAIMING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING
U. 5. PATENTS: 2.362,947: 2.382,048; 2.416.8652; 2.420.921; 2.420.341; 2.439,765; 2.441.646; 2,455,165:
2.403.380: 2.403.303: 2.407,802: 2.487.803; 2.491.306; 2,509,081 AND OTHER PATENTS PENDING

Business Address......

City. Zone State

ELECTRONICS — December, 1954
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You’ll find no radial cracks in CT.C.
terminal boards, or “‘cracked” rivet
shanks on terminals. And there’s a good
reason for this.

Our swaging machines use tools that
we designed ourselves in order to pre-
vent just such damage. Terminals are
fastened securely — and carefully. You
benefit from a board that has no “weak
spots”” — that can give you the service
you have a right to expect. And, of
course, you also benefit from all the
other quality control details that enable
us to offer our customers guaranteed
components — custom or standard.
Coatings are smoothly applied — no
wrinkles, no heavy deposits. C.T.C.
terminals are made from certified stock
that is free from defects. And the
terminals themselves are guaranteed,
even to the thickness of the coatings.

This C.T.C. quality control is given
to all C.T.C. products including in-
sulated terminals, coil forms, coils,
swagers, terminals and capacitors. For
all specifications and prices, write to

52

No cracks, please

Cambridge Thermionic Corporation,
437 Concord Avenue, Cambridge 38,
Mass. West Coast manufacturers con-
tact: E. V. Roberts, 5068 West Wash-
ington Blvd., Los Angeles 16 and 988
Market St., San Francisco, California.

Terminal Board Data. CT:C. makes both standard
boards and to your own specifications. Standard
boards in cotton fabric phenolic, nylon phenolic or
grade L-5 silicone impregnated ceramic. Custom
made in cloth, paper phenslic, melamine, epoxy or
silicone fibreglas laminates, imprinted as required
and lacquered or varnished to specifications
MIL-V-173 and JAN-T-152.

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components,
custom or standard

Want more information? Us= post card on last page.

A wide variety of hardware is available at C. T.C. —
all of it quality controlled and guaranteed for
durability. This hardware includes terminal board
brackets, standoff mounts, spacers, tube clamps,
panel screws, thumb screws, dial locks, shaft locks,
handles and handle ferrules.

December, 1954 — ELECTRONICS



twin power triodes
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/f CHATHAM

~ TYPE 6336

NEW TWIN TRIODE
FEATURING HIGH
PLATE DISSIPATION

CHARACTERISTICS (PER SECTION)

© PLATE DISSIPATION: 30 WATTS

© AMPLIFICATION FACTOR: 2.7

© TRANSCONDUCTANCE: 11,000 MICROHMS

* PLATE RESISTANCE: 250 OHMS

* HEATER REQUIREMENTS: 6.3 V., 4.75 AMPS.

G 'ﬁ%@.‘“ ”

The new Chatham Type 6336 is a twin power triode
with special suitability for voltage regulating appli-
cations. Used as a series tube, it will pass a minimum
of 150 milliamperes per section with 40 volts, D.C.
plate voltage. Special features include a3 hard gloss
envelope, an 8-pin button stem with Jumbis Octal Base.

E)Y et 'h-ec.ﬁ N“* 5

y
B

Saud

Th= tubes shown are typical items from the complete Chatha
line of general and special purpose tubes. Included in this lire,
are Amplifiers, Mercury and Inert Gas Rectifiers, also Mercury,
Inert Gas and Hydrogen Thyratrons. '

RN SRR

Most Chatham tubes are available directly from stock and can
be supplied promptly. Chatham also designs, develops and
manutactures special tubes to exact customer specifications —'
incuiries are invited.

v

CHATHAM TYPE 6AS7G IMPROVED TWIN

_ TYPE 6394
. TWIN TRIODE

\\ Similar to Type 6336 in every

 fegpect except for Heater Re-

vlrements which are 26.5
vé{rr 1.25 amps.

This Chatham Twin Triode
is built to close tolerance
— features plate current
and GM characteristics hel
within *+10%,, very low
microphonics, improved tri-
ode balance, absence of
grid current and greatly re-
duced plate current drift.
Plate current is 125 milli-

d
2
AT
).
X

A
amperes at 40 volts, D.C.
plate voltage, The charac-
teristics of this tube recom-
mend it especially for volt-
age regulation circuits. Base
is Medium Shell Octal.

ELECTRONICS — December, 1954

Wan{ more information? Use post card on last page.

POWER TRIODE —

CHARACTERISTICS:
(PER SECTION)

Plate Dissipation: 13 Watts
Amplification Factor: 2.0
Transconductance: 7,000 Microhms
Plate Resistance: 280 Ohms

Heater Requirements: 6.3 Volts
2.5 Amps.

CHATHAM ELECTRONICS CORP.

Executive and General Offices: LIVINGSTON, NEW JERSEY
Plants and Laboratories: NEWARK and LIVINGSTON, NEW JERSEY



He's using the telephone

that lends an

““Sure . .

extra hand

—

[P

. ’m looking up the figures right now!’’ From busy executives to clerks, peaple in business can

work more easily and efficiently with Bell's new Distant Talking Telephone. Small white rectangie is the loudspeaker.

For people who want to keep both
hands free when they telephone, Bell
Telephone Laboratories enginecrs
have devised a new telephone with a
sensitive microphone in its base.

To use it, simply press a button. The
microphone picks up vour voice and
sends it on its way. Your party’s voice
comes to you through a small loud-
speaker. Both hands are left free.

Bell Telephone Laboratories

Fmproving telephone service for America provides careers

The volume can be adjusted to suit
vourself. If privacy is needed, you
simply lift the handset; this shuts off
the microphone and loudspeaker and
vou talk just as you would on a regular

telephone.

This new development of Bell Lab-
oratories increases the number of ways
your local Bell telephone company can
serve in businesses and homes.

for creative men in scientific and technical fields.

Want more information? Use post card on last poge.

Pencil points to microphone in base of mew
telephone. Left-hand button controls volume,
center one turns set “on” and lights up while
in use. The third is an “oft”” button.



This is @ Lear engineer designing a new avtopilot

Joun Harper, BS.E. (University of Michigan), is one
of ten Lear engineers qualified and actively flying as jet pilots. But please
note that these ten engineers are engaged primarily in the design,

development, and perfection of automatic flight control systems, using their

jet piloting skills only as an engineering tool.
At Lear, first-hand in-flight analysis is an integral part
of developmeént. As a result of this program, continuously l E A
checking theory against performance, Lear is exceptionally

equipped to offer the most advanced solutions to the challenging and

ever-changing problems of automatic flight stabilization.

w-a
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Miniature TV Tri-color cathode gun
solves designer’s dilemma

Sometime this year, a fortunate few thousand T Viewers who
can pay the freight will relax at home and watch their
favorite stars cavort in color. Back of each screen is a
triumph of engineering magic—a tri-color cathode ray gun,
actually 3 cathodes—one for each primary color.

To bring color TV within pocketbook range of all of us,
the heart of future guns will be a miniaturized version of the
present disc cathode. The tubular nickel shank of this
new disc cathode has been shortened from .312"' to .220"
and the outside diameter decreased from .121"" to .090",
resulting in a number of improvements adding to the effi-
ciency of the assembly.

Cathode surface area is reduced . Smaller and shorter heaters
used. Less power required (300-450 milliamps instead of the
600 requirzd in older guns).

Lower heat radiation, due to less power, offers a constant
hear as well as a cooler continual operation.

Superior Tube Company, 2500 Germantown Ave., Norristown, Pa.
Electronics Division.

Please send [ ] Blueprint (] Data Memo 5 and 19 on Superior Nickel
and Nickel Alloy Tubing.

Name.

Company.

Address _

Want more information? Use post card on last page.

A smaller shank and cap which will not dish-in offers better
transmission of electrons to the TV screen.

Smaller guns permit a more compactly assembled 3-gun unit.
By moving guns closer together, the deflection of the electron
beams is more closely controlled.

Miniaturization of the guns means a smaller neck on the
finished TV tube. The 3-barrel color tubes take little more
space than black and white types, and vital space is conserved
for set manufacturers.

The advantages of the present larger disc cathode for
monochrome guns—wide choice of material for cap and
shank; close ““E” dimension control—are also incorporated
in the new design.

If you're interested in more information on materials used
in the new disc cathode, and details on Nickel and Nickel
Alloy Tubing, mail coupon today for a blueprint and Data
Memo 5 and 19. There’s no obligation.

GS /6/’/4/'

ooe

The big name in small tubing
All analyses .010” to %' O.D.

s Certain analyses in light walls up to 22" O.D.

December, 1954 — ELECTRONICS



{ancther AlSiMag Extra)

Our Sample Order Depart-
ment can quickly make up
pieces to any new design
that {aoks promising and let
you test them thoroughly
When the final design has
been decided upon, parts
can be prcduced to specifi-
cation in volume to match
your requirements.

A blueprint or sample of your
present part with outline of op-
erating requirements will bring
prompt action . . . which may
save you lots of money.

Y- L XJ7-1 N Service

for more ECONOMICAL CERAMICS

Careful study of designs by our engineering staff (with more
than 50 vyears of specialized experience) often results in
recommendations which mean — Savings in manufacturing
costs, Savings in speed and ease of assembly, Savings
through improved performance, Savings irom combining
two or more parts for still greater economy.

53RD YEAR OF CERAMIC LEADERSHIP

AMERICAN LAVA CORPORATION

A SUBSIDIARY OF MINNESOTA MINING AND MANUFACTURING COMPANY
CHATTANOOGA 5, TENNESSEE

Branch offices in these cities (see your local telephone directory):
Cambridge, Mass. . Chicago, I Cleveland, Ohio Dallas-Houston, Texas
indianapolis, Ind. ¢ Llos Angeles, Calif. = Newark, N. J. * Philadelphia-Pittsburgh, Pa.
St. Leuis, Mo. . South San Francisco, Calif. . Syracuse, K. Y. . Tulsa, Okla.



NOW...VR TUBES WITHOUT “PIPS"!

A member of the CBS family: CBS Radio -

58

.for Stable Voltage Reference

NEW “RELIABLE”...DUAL-PURPOSE
CBS-HYTRON USN-0A2WA USN-0B2WA*

CBS-Hytron, the leader in VR tubes, has solved the “un-
solvable” VR-tube problem. Has taken those annoying
“pips” (sudden discrete voltage shifts) out of two new CBS-
Hytron VR developments: The dual-purpose USN-OA2WA
and USN-OB2WA. Both are superior, *‘reliable” voltage reg-
ulators. Both also achieve stable voltage-reference perform-
ance.

These new tubes are directly interchangeable with the JAN-
OA2 and JAN-OB2. But they are manufactured and tested
to new, more rigid U. S. N. Bureau of Ships specifications.
USN-OA2WA and USN-OB2WA are designed for dependa-
bility under severe environmental conditions . . . and for a
wide range of applications. Improved construction and tight
quality control offer many advantages. Check features,
curves, and construction of these versatile tubes.

RELATIVE LIFE PERFORMANCE
CBS—HYTRON VR TUBES

“RELIABLE” USN-OA2WA USN-OB2WA
STANDARD ——=—=JAN-OA2 JAN-OB2

I
I

IONIZATION VOLTAGE

< === = =qd—a__
===
.
o T
e T ——" ——
O -~ |
TUBE DROP
- = ;.
o) = ———
— e

gp o oo o= = T W ———

IMPROVED CONSTRUCTION
USN-0BZWA

Note these improvements: 1. New, simplified aluminum-
rod anode. 2. New disc-type starting electrode, to minimize
gap-spacing variations and give more uniform starting volt-
age. (In USN-0A2WA, this elec-
trode is located at bottom of
mount assembly.) 3. New gas
fill with neon body and low argon
content. 4. New composite
nickel-aluminum cathode work
surface. Improvements 3 and 4
make possible operation at
150°C . . . and stable voltage-
reference applications.

L
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8
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CHECK
THESE FEATURES
1. Flat, smooth voltage-current characteristic.
. Greatly improved voltage repeatability.

. Stable electrical characteristics.

F ST

. Tested under severe conditions of shock,

vibration, temperature, and altitude.

FREE DATA for both USN-OA2WA and
USN-OB2WA. Write for Bulletin E-235.

CBS Television

Want more information? Use post card on last page.

» Columbia Records -

HYTR“ Jf CBS-HYTRON main Office: Danvers, Mass.
'\_/

CBS Laboratories

A Division of Columbia Broadcasting System, Inc.

« CBS-Columbia + CBS International

and CBS-Hytron

December, 1954 — ELECTRONICS
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high-dielectric |

INSULATING |
TUBING and SLEEVING

INCLUDES SAMPLES AND DESCRIPTIONS OF
THE FOLLOWING...

VARGLAS SILICONE Class H insulating materials were
pioneered by our Laboratory. Retain flexibility, electrical
properties and mechanical strength in temperatures ranging
from —85°F. to 500°F. Available in tubing, sleeving, lead
wire, tying cord.

PERMAFIL-IMPREGNATED VARGLAS TUBING Fiberglas
braid coated with General Electric’'s Permafil resin. Ex-
tremely tough, resistant to solvents and elevated tempera-
tures, highly flexible. Can be bent or twisted with little or
no loss of dielectric strength. Coils and standard 36" lengths.

VARGLAS SLEEVING AND TUBING Numerous types and

grades—including synthetic-treated, varnished, lacquered,
saturated, litewall and others.

VARGLAS NON-FRAY SLEEVING Fiberglas braid normalized
to remove all organic impurities. It will withstand tempera-
tures up to 1200°F. Recommended where dielectric prop-
erties are not paramount. Three types available.

Makers of A
Q " Electrical Insulating COMPANY
" Tubing and Sleeving STREET
g o ary.. ..

different Test Samples of 5‘;

MAIL COUPON

VARFLO TUBING AND SLEEVING Vinyl-coated Fiberglas in

full range of sizes, colors and grades. Extremely flexible
with excellent heat aging qualities. Low priced.

VARFLEX COTTON TUBING AND SLEEVING Varnish or lac-
quer impregnated — for applications where MIL-1-3190
Class A materials are specified. All NEMA grades.

SYNTHOLVAR EXTRUDED TUB'NG Made in various stand-
ard formulations of vinyl polymers. Has high dielectric and
tensile strength—will not support combustion nor absorb
moisture. Type EG Approved under MIL-I-631A. Several
others to meet special requirements.

NEW! VARGLAS SILICONE RUBBER SLEEVING AND
TUBING—the culmination of 5 years of research-——for
applications requiring extraordinary flexibility. De-
tails on request.

TODAY FOR SAMPLES!

VARFLEX CORPORATION,
506 W. Court St., Rome, N. Y.

Please send me free folder containing samples of your electrical
sleeving and tubing.

I am particularly interested in insulation for:

h----IIII.-I--I--.---I-----I.II-

Want more information? Use post card on last page.
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Simplify Your Access Panel and Door Assemblies...
S s s et

e R P

i

U]

Fasten

them faster with Quick-Lock % q

\,/

T

Fastening removable access doors and panels need not be a laborious and costly
production or assembly operation—not if they’re fastened with QUICK-LOCK.

" Designed for simple installation, QUICK-LOCK requires no special tools. It speeds
up mounting and demounting detachable panels with only a 90° turn required to
lock and unlock it in a jiffy.

The flexible mounting and tapered stud makes QUICK-LOCK ideal for assembling
curved sheets and insures a tight fit when locked. Stud is self-ejecting when-unlocked.
Minimum deflection is assured—only initial loads ate carried by the helical spring.
Solid supports take up increased loads.

Industrial and agricultural equipment manufacturers would do well to analyze the
cost-saving features of QUICK-LOCK’s simple design. A good way would be to call in
& Simmons Engineer and discuss the economy of a QUICK-LOCK installation as com-
pared to your present fastening method. Why not send for him today?

SIMMONS FASTENERS

SIMMONS FASTENER CORPORATION ¢ 1750 NORTH BROADWAY, ALBANY 1, N. Y.

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



for TRUE

GS SERIES

HERMETIC

GCANNON
PLIUGS

Jirst in connectors

ELECTRONICS — December, 1954

SEALING

7/
27457 by cannon

Hermetically-sealed multi-contact Canseal connectors made by Cannon are really rugged! And
... they are the only connectors that give you true hermetic sealing under adverse pressure and
atmospheric changes. Here's why . . .

Cannon pioneered the first successful hermetically-sealed connector more than six years
ago . ..since then has continously refined and increased the line. All have special steel con-
tacts. Glass insulation...fused to hoth contacts and shell for a perfect permanent seal. . .is stronger
than steel, withstands temperatures to 1000° F, and permits the use of the highest conductive steel
contacts compatible with any glass fusing operation.

Available in a wide variety of insert layouts for control, relay, power, and instrument
applications in Series GS (AN type), KH, RKH, U, DAH, BFH, TBFH, DBH, DCH, KH30 standard,
miniature and sub-miniature sizes. Also, special mounting flanges and brazing service to help
you obtain a strong and leakproof overall assembly.

U SERIES ™ KM SERIES
[ 9

Please refer to Dept. 120

CANNON ELECTRIC COMPANY, 3209 Humboldt Street, Los Angeles 31, California
Factories in Los Angeles; East Haven; Toronto, Canada; London, England.
Representatives and distributors In all principal cltles are at your service,

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



RCA Uses
Stokes Vacuum Equipment

for Aluminizing TV Tubes

The new Stokes installation at RCA’s Marion, Indiana,
plant is a valveless, rugged system capable of aluminizing
up to 120 TV picture tubes per hour. Low in operating cost,
it is by far the least complex continuous aluminizing system
available. It is designed without timers, gadgets or intricate
accessories, any of which could fail and stall preduction.
The system is so free of vibration that a five-cent piece can
be balanced on the dollies while they are in motion.

Operation is simplicity itself: the operator loads one tube
to a cart; pressure is automatically reduced to the required
vacuum, the filament is automatically flashed and the com-
pleted metallized tube delivered to the operator’s station.

For metallizing COLOR or BLACK AND WHITE TV
tubes, Stokes designs and installs automatic or semi-
automatic in-line systems or stationary units, in
standard designs or to customer’s requirements.

Send for a NEW 28-page technical brochure @f?

on vacuum metallizing.

" o
@

F. J. StokEs MACHINE COMPANY

PHILADELPHIA 20, Pa.

Qverall view of Stekes continuous vacuum
metallizing dolly system for aluminizing
TV tubes at RCA’s Marion, Indiana, plant.
Operator is required only to load and

4 unload tubes from the carts.

\

‘A

4

STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages Industrial Tabletting, Powder Metal and Plastics Molding F’resses/ Pharmaceutical Equipment

62

Want more information? Use post card on last page. December, 1954 — ELECTRONICS
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GCOVERS the WORLD!
< Hicllasec] CRYSTALS

100-WATT POWER ON 144 CHANNELS gives the
Collins 618S Tranceiver truly world-wide operation.
Collins airborne HF communications equipment is first
choice of most U. S. trans-oceanic airlines, and of many
foreign and domestic carriers, as well as private and
military aviation.

... and of course it uses

Midland crystals do the key job of frequency control in
the 6188 Tranceiver as in all Collins aviation equipment.
In this critical service, there can’t be any question of
stability, precision, and sure-fire performance under
toughest conditions.

Midland Crystals measure up to Colling’ strict standards
because every one of the millions of these crystals in use
today is a product of Midland Quality Control. This is
the system that constantly checks every crystal at every
step in processing.

A crystal for

every kind of
service, including
the new Midland

Midland employs the finest technical skill and produc- M
Miniatures

tion facilities in the industry to make sure you’ll get

completely dependable crystal quality and performance. & i E ?

i s crons coman, e

WORLD'S LARGEST PRODUCERS OF QUARTZ CRYSTALS

ELECTRONICS — December, 1954 Want more information? Use post card on last page. 63
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Sintered Alnico Il

discwssivg the importance of selecting

*he proper permanent magnet to use in ycur product

Cast Alnico V

Cunife

How the Right* Permanent Magnet Material
Can Benefit Your Product

Of the many permanent magnet materials
available—a few of which are shown above—
only one will permit your product to function
best at the lowest possible cost.

Which one is it? To help you answer that
question properly is part of our job. As spe-
cialists in permanent magnets, we have helped
to provide manufacturers with the answers for
over 35,000 applications. The case of the tele-
phone equipment manufacturer is typical. Per-
haps we can assist you, too.

There is no charge . . . or obligation . .. for
this service. Just write us, today, giving the
details of your particular design problem. Or,
ask for our Engineering Design Manual
No. 4-A12. We'll be glad to provide both.

A Typlical Case

...ls that of a preminent telephone equipment manvfac-
turer who changed from a chrome steel magnet to the use
of Alnico Il in hic pelarized relay. The results:
® 70% Savings @ Flux increase of 27%

in initial cost —improved performance
® Simplified design ® Saving in space
® Reduced weight ® Less maintenance

3 The one which will permit your product to function beat at the lowest possible cost.

THE INDIANA STEEL PRODUCTS COMPANY ¢ Valparaiso, Indiana

Uelids Lanpest Wanufacliner of Prronanert Wagrecli

INDIANA PERMANENT MAGNETS

Want more information? Use post card an last page.
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LET G-E TUBE SERVICE
INCREASE YOUR SHARE OF A

Estimates say that the com-
puter market—business, military,
and research—will triple in the
next five years. Here are substan-
tial sales and profits for computer
builders who can meet their cus-
tomers’ demands for fast, efficient
equipment.

G.E. offers experience and fa-
cilities to strengthen your com-
petitive position . . . will analyze
your circuit in terms of its spe-
cific tube requirements, and select
the right types to give you opti-
mum performance. You will re-
ceiveevery helpinactually testing
G-E tubes in your computer, from
the time the latter is still in the
“breadboard’ stage.

Special computer tubes were
pioneered by General Electric.

FAST-GROWING COMPUTER MARKET

G.E. is their largest builder. In
line with performance require-
ments that become steadily more
advanced, G.E. is devoting exten-
sive research and development to
still newer tubes for tomorrow’s
circuits—types that will be avail-
able for you when you need them.

G.E. offers you close coopera-
tion at the tube-design level . . .
application help by experienced
tube engineers. . .local-laboratory
help in checking tube perform-
ance in your circuits . . . fast order
and delivery service from G-E
tube warehouses coast-to-coast.

Most important of all, General
Electric hasready .. .now ... a
line of special computer tubes for
your immediate needs. They are
described on the next page.
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\EE7 5 SPROIAL G-E TUBES FOR COMPUTERS...
DESIGNED FOR HIGH-SPEED CIRCUITS |

ALSO: 5 important reasons why these G-E computer

tubes all do an efficient job . . . reliably:
High-perveance design. GL-6463
Low heater power requirement.
Balanced, sharp cut-off characteristics.

9-pin high-capacity twin triode for extra-fast
computers. Especially suited to frequency-

Cathodes specially designed for on-off dependability. divider circuits.
Life-tested under cut-off conditions. Max cathode current, per section 28 ma
Max dissipation, per plate 4w

Max tube dissipation 7w
Grid voltage required to
cut off plate current —1lv
GL-6211 Heater current .6 amp
9-pin medium-mu twin triode for binary-counter
or amplifier applications.
Max cathode current, per section 14 ma
Max dissipation, per plate 1w
Max tube dissipation 2w
Grid voltage required to
cut off plate current ~10v
Heater current .3 amp

GL-5965

9-pin twin triode for high-speed computer
use as binary-counter or amplifier tube.

Max cathode current, per section 15 ma

Max dissipation, per plate 22w
Max tube dissipation 4w
Grid voltage required to
cut off plate current -55v
GL-5915-A Heater current .45 amp

GL-5844

Medium-mu twin triode, for use as
counter or amplifier tube in moderately

Dual-control heptode, for use primarily as a
coincidence-gating tube.

Max cathode current 20 ma 0
Grid voltage required to high-speed computers.
cut off plate current —10v Max cathode current, per section § ma
Typical plate current in gating Max dissipation, per plate Sw
service (“‘on’" condition) Max tube dissipation 1w
Grid voltage required to
cut off plate current —10v

Heater current .3 amp

Get complete information!
Write to Tube Department,
General Electric Company,
Schenectady 5, New York.

Progress Is Ovr Most Important Prodvct

GENERAL ELECTRIC

162-1B13
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Why it’s Good Business

o

_+ Standardize on BUSS FUSES
| =

Manufacturers and service organizations in increas-
ing numbers are standardizing on BUSS fuses because
. . . they know, from their own experience, that BUSS
fuses give dependable electrical protection under all
service conditions.

In fuses, unfailing dependability is so necessary —
for the fuse alone protects when there is trouble on the
circuit. And just as important, a fuse should never give
a “false alarm” by blowing needlessly.

To make sure that BUSS fuses maintain their 40 year
old reputation for highest quality, every BUSS fuse
normally used by the Electronic Industries is tested in
a sensitive electronic device that automatically rejects
any fuse not correctly calibrated, properly constructed
and righc in all physical dimensions.

Save designing time on new products.

When designing new devices that require electrical
protection you can save engineering time by turning to
BUSS. Our fuse research laboratory and its staff of fuse
engineers can help you save time and money in deter-
mining the right fuse or fuse mounting for the job . . .
and if possible, ones already available in local whole-
salers’ stocks.

Makers of a complete
line of fuses for home,
farm, commercial elec-
tronic and ipdustrial
uses.

For More Information m

Mail this Coupon FutcTRicaL pROTECTION

- [ ]
[ | BUSSMANN Mfg. Co. (Div. McGraw Electric Co.) [ |
n University at Jefferson, St. Louis 7, Mo. 1
B Please send me bulletin SFB containing facts on BUSS g
small dimension fuses and fuse holders. -

[ |
[ | Name. ... .. Tide [ |
8 Company. . 1
B eSS o u
[ | . = g
. City & Zone.o.ooooooooooovee o State L ELRC 1251 a
[N N N NN EENERENENERENNENNEIRR®
65



For superior printed

or etched circuits

use copper-clad

INSUROK T-725
and T=812

plastic laminates

For printed circuits, the important consideration is the
laminate base since other characteristics are often similar. In
buying printed circuits, therefore, it pays to insist on the best
—INSUROK T-725 or T-812—because of their outstanding
electrical properties which remain remarkably stable under
repeated temperature and humidity cycling.

ASK FOR BULLETIN Laminated INSUROK Grades T-725 and T-812 have
ON COPPER-CLAD made history ever since they were first introduced to the elec-
tronics industry. Possessing a unique combination of proper-

I N s u R ° K b ties, they have been used successfully for many years in critical

high-frequency applications.

INSUROK T-725 and T-812 have high physical strength
and low cold flow, and are readily punched into intricate
shapes. Richardson also furnishes copper-clad INSUROK in
many other grades, in addition to T-725 and T-812.

Experienced Richardson engineers will gladly assist you
in the selection and application of copper-clad INSUROK ...
write or phone your nearest Richardson sales office today.

‘674 RICHARDSON COMPANY

FOUNDED 1858
2797 Lake Street, Melrose Park, lllinols (Chicago District)

SALES OFF I CES I N PRINCIPAL CITIES

66 Want more information? Use post card on last page. December, 1954 — ELECTRONICS



NEW
PRESTO
SR-11

Complete studio console tape recorder.
Never before so much quality, operational
ease and value at such a modest price.
Embodies the famous PRESTO R-11 tape
mechanism, matching amplifier — power
supply in sturdy well-designed console cab-
inet. Three motors for complete flexibility;
15" and 714" per sec. speeds.

PRESTO
R-7

Rugged, portable tape recorder with separate
recording, reproduction, and erasing heads.
Built around a sturdy, three-motor drive
eliminating friction clutch, the RC-7 con-
tains the same high-quality components
found in PRESTQ'S fine studio equipment.
Heavy-duty construction throughout.

900-A

Precision tape amplifier for portable use or
rack mounting. Composed of individual
record and reproduce (monitor) amplifiers
on a common chassis; separate power sup-
ply: three-microphone input, 250 ochm low
level mixer; illuminated V.U. meter. Qut-
put of reproduce amplifier, 500 ohms, plus
20 db maximum., May be used with any
.model PRESTO tape recorder.

b

i i

PRESTO A-920
More compact than the 900-A. In carrying
case or for rack mounting. Consists of
microphone preamp, a reproduce preamp,
power amplifier and power supply — all on
a common chassis, Two small speakers
mounted behind front panel for playback.
Single mike input: 250 ohms. Playback
wutput: 15 ohms, 10 watts,

PRESTO

PRESTO
R-11

A tape recording mechanism of truly modern
design in engineering and operation. Mech-
anism includes three-head assembly, sole-
noid operated brakes and employs the
exclusive Capstan drive unit. Tape reels
mounted directly on heavy-duty torque
motors.

PRESTO
PB-17A

Reliable, long-playing tape reproducing
mechanism, Automatically reversible for
continuous playback for background music
in eight hour cycles. Frequency response
uniform from 50 to 8000 cps. Tape speed:
334" per sec. Reels up to 14" diam. (4800
of tape) with dual track.

PRESTO
TL-10

Turntable-driven tape reproducer. Unique,
low-cost unit that adapts any 16” turntable
for reproduction of tape at 714" /sec. or
15”/sec. with exceptional accuracy. No
pre-amplifier required; plugs into standard
studio speed input equipment.

PRESTO
CDR-200
CAPSTAN
DRIVE UNIT

Heart of all Presto tape recorders and re-
producers. Motor, capstan and flywheel,
pressure pulley and pressure pulley sole-
noid are mounted on independent cast
aluminum chassis. Positive, very quiet tape
drive with minimum of parts,

Behind every piece of tape
equipment are these
PRESTO “‘extras’’—
painstaking craftsmanship,
years of experience...
quality control...and
advanced production
facilities that guarantee
instruments of absolute
precision and lifelong

dependability.

RECORDING CORPORATION
PARAMUS, NEW JERSEY
25 Warren Street, New York 7, N. Y.

Instantaneous Recording Service,
42 lombard Street, Toronto

WORLD'S LARGEST MANUFACTURER OF
PRECISION RECORDING EQUIPMENT
AND DISCS

Export Division:

Canadian Division:

MAIL THIS COUPON TODAY

Presto Recording Corporation
Tape Equipment Sales Div.

Paramus, New Jersey

Please send full information and prices on
the following Presto tape equipment:

3 SR-11 Tape Recorder ] PB-17A Tape Recorder
3 R-11 Tape Transport [J TL-10 Tape Reproducer
O3 R-7 Tape Recorder [0 A-920 Tape Amplifier
1 900-A Tape Amplifier [J CDR-200 Capstan Drive

2
>
=2
=
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MARION COAXIAL" MECHANISMS
MAKE NEW AIRCRAFT INSTRUMENTS
LIGHTER, SMALLER, MORE STABLE

4 N

2 W
1“1\3\“‘\
o

i
{ ]
=
~~'—-x---—"n

m{ SN advancement
I A,L,) in instrument
design

4

;&“%? )
E I
rm— E m’”} "“ A new AN type multi-element aircraft instrument, incorporating recently developed Marion
|
= L 1.7 | | ﬁfgis, Coaxial Mechanisms, has greater durability and performance stability than many existing in-
L«,{F T struments of much greater size and weight. Applications of the new instrument, available with
i ‘} ToanE two, three or four elements, include ammeters, voltmeters, temperature indicators and radio
|
R navigational instruments. They meet the requirements of Ammy-Navy Aeronautical Design
’ [ ‘ Standard ANDI10401 for 2% dial instruments.
MACHINED p
BRASS AN [
CORE YOKE . 2 n n N . n
X The Coaxial Mechanism making these improvements possible represents a new Marion concept
SN in the mechanical design of moving coil mechanisms. The Coaxial assembly provides a self-
(‘ [ shielded magnetic field of great strength, uniformity and stability. Ruggedness and stability
‘ S are inherent in the basic simplicity of the design. Only two fasteners hold the rigid, interlocked
:8,?: '.".ii‘i I assembly together. All critical dimensions are machined from a common center (the bearing
oL \‘ | L axis), facilitating precise alignment of parts,

MECHANISMS BY MARION

The Coaxial Mechanism typilies the way each Mechanism
by Marion is designed to meet the particular requirements

EXPLODED DIAGRAM SHOWING
HIKIININTERLOCKING CONSTRUCTION

O P e~ of a specific application — and to provide subslantially

improved performance, with large reductions in cube and
weight. They are not adaptations or variations of standard,
conventional mechanisms.

Marion Elecirical Instrument Company
401 Canal Streel, Manchester, New Hampshire

*Trade Mark Patents Pending

/ = wan @ o
L) Marion imeLce:

MANUFACTURERS OF RUGGEDIZED AND “REGULAR’ METERS AND RELATED PRODUCTS

Copyright 1954 Marion
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Eimac Klystron Report

© High power gain of 53db
® UHF operation — 960-1400mec

&

X566

20kw
modulating anode
pulse klystron

B i Ty T

¢

T ITIITIIT T TIOEY
- s < s

S s

EIMAC X566 UHF klystrons have consistently cbtained
peak pulse power outputs of more than 20kw with over
407 efficiency at 960-1400mc. Many times more power-
ful than any other tube intended for similar operation,
such as aircraft navigational aid Distance Measuring
Equipment, the air-cooled X566 requires only 100 milli-
watts driving power for a 20kw output — a power gain
of 53db with bandwidth adequate for most pulse ap-
plications. Of special significance is the high average
power capability of cne kilowatt, allowing the duty
cycle to be raised to 5% with a 26kw peak output, or
-10% with 10kw  output, and so on. Outstanding pulse
capabilities of the X566 are made possible through the
use of the Eimac modulating anode — an insulated
anode between the cathode and drift tube section —
permitting the klystron to be pulse modulated with

EITEL-McCULLOUGH, INC.

SAN BRUNO ¢ CALIFORNIA

low pulsing power. In Eimac high power amplifier kly-
strons using ceramic and copper construction, the reso-
nant cavities are completed outside the vacuum system,
which is left free of RF tuning devices — permitting
easy wide range tuning and uncomplicated input and
output coupling adjustment. This simplicity of design
and rugged construction minimize replacement costs
as well as making the Eimac X566 suitable for mass
production techniques.

The X566, another Eimac high power klystron achieve-
ment, is now available with circuit components for ex-
perimental purposes.

e For additional information, contact
our Technical Services Depariment.

L

THE WORLD'’S
LARGEST MANUFACTURER OF
TRANSMITTING TUBES



Bring Industrial Applications

to the Foreground

Technological developments in electronic circuitry, com-
ponents and equipment, the result of the national defense

effort, are now being applied to industrial electronic controls.

The use of electronic controls possesses the greatest growth
possibilities in this fast growing electronic business. There
are countless applications in every type of manufacturing . . .
metal working, food processing, candy making, cosmetics,
glass, chemical, automotive, aircraft, to mention a few that

utilize electronic controls and new equipment.

But the saturation point is as yet completely out of sight.

Alert manufacturers, to insure their share of this vast mar-
ket, are telling their product stery in ELECTRONICS.
Whether they make components or complete equipment, they
are reaching the men who are responsible throughout industry
for recommending and selecting electronic controls for indus-
try. These men are the subscriber-readers of ELECTRONICS.
In the sales pages of ELECTRONICS, manufacturers reach
the men who control an unlimited market with ALL industry

as its future!

electronics

330 West 42nd Street

70 Want more information? Use post card on last page.
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Calrod Heater cast in the tip itself provides
fast heat transfer, amazing heat recovery.

MIDGET’S SMALL-DIAMETER TIP with Calrod* heater cast in (see
inset) is required here for close-quarter soldering. Fourteen delicate

£

connections are soldered easily and quickly with the General
Electric Midget iron. Three tip sizes are available.

Five Reasons why this Company is sold
on the G-E Midget Soldering Iron

A. E. FINGERHUT, PLANT SUPT., PICKER
X-RAY CORP., SAYS:

“We use General Electric soldering irons
one-hundred percent. For close quarter
soldering of electronic and x-ray com-
ponents, we use the G-E Midget and
we’re completely sold on it.”

1. ‘‘We’re saving the replacement
costs.’’ Since switching to the G-E Midget
five years ago, Picker X-Ray hasn’t had a
heating element burn out. That’s because
the Midget offers a long-life Calrod
heater installed in the tip.

2. ‘‘We're saving maintenance time.”’
Because the G-E Midget is equipped with
a durable Ironclad tip, Picker X-Ray
operators have eliminated tip filing. As a
result, the company saves twenty to
thirty minutes per day per operator in
maintenance time. A Midget iron equipped
with an Ironclad tip will give service up to

ten times longer than irons equipped with
ordinary tips.

3. “‘We're realizing increased produc-
tion."" Weighing only as much as a pack of
cigarettes, the G-E Midget helps boost
Picker X-Ray’s production because oper-
ator fatigue is reduced.

4. ‘‘We're cutting damage costs.”” Small
diameter tips, 14 in., 14 in., & in. avail-
able with the Midget enable Picker
X-Ray operators to solder small con-
nections without burning adjacent wire
insulation.

5. ‘“‘We're getting the right amount of
heat.”” Too much heat from a soldering
iron causes varying quality in soldered
components. Picker X-Ray finds that the
G-E Midget produces the right amount
of heat for soldering delicate connections.

Picker X-Ray’s experience shows how
you can profit by using the G-E Midget

soldering iron for precision saldering.
And to meet any of your soldering re-
quirements, General Electric offers
twenty-four different irons with ratings
from 25 to 1250 watts. Contact your
General Electric Sales Office today for
more information. And for a free bulletin
on industrial soldering irons, mail the
coupon below.

*Reg. trade-mark of General Electric Co.

-

Sect. F720-139, General Electric Co.,
| Schenectady 5, N. Y.
|  Please send me Bulletin GEA-4519D, |
| Industrial Soldering Irons. |
I Name... ... . . I
I Company ... I
I Address. ... ... I
Gty State.___......._....__

GENERAL @3 ELECTRIC

ELECTRONICS — December, 1954
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silicon

semiconductor
devices
available

now in

roduction

quantities

HIGH VOLUME PRODUCTION of silicon semiconductor
devices enables Texas Instruments to offer you an en-
larged line of five types of silicon transistors and two
types of silicon junction diodes . . . all available for
immediate delivery in production quantities!

gl
| |

5 TRANSISTOR
TYPES

1

SILICON TRANSISTORS-produced commercially by and
available only from Texas Instruments — are now avail-
able with alpha (current amplification factor) to over
0.975 and with alpha cutoff frequency to over 8 mega-
cycles . . . stable to 150° Centigrade (302° F)!

!éo%

i | DIODE TYPES

SILICON JUNCTION DIODES are also manufactured by
Texas Instruments from grown single crystals and feature
back currents as low as 0.001 microamp and safe opera-
tion to 150° Centigrade! All TI semiconductor devices —
silicon or germanium; diodes, triodes and tetrodes — are
made with glass-to-metal hermetic seals.

WRITE FOR LITERATURE on semiconductor
devices in the widest range available today!

TEXAS INSTRUMENTS

I NCORPORATETD
6000 LEMMON AVENUE DALLAS 9, TEXAS
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Search Radar Magnetron Tube. Two large Carboloy
Alnico permanent magnets supply the electron beam
control in this Raytheon magnetron. They help reduce
size and weight, with no decrease in performance.

.
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Miniature Electric Motor. Tiny, powerful Carboloy
permanent magnet replaces wound electromagnet as
rotor. The magnet’s self-contained power supply re-
duces battery drain, requires less power.

Permanent magnets provide an economical way
to convert electrical energy to mechanical motion

Carboloy® Alnico permanent magnets provide a
low-cost means of simplifying design and reducing
size in motors, radar magnetron tubes and hun-
dreds of other products.

In the motor above, a tiny Carboloy permanent
magnet rotor supplies the motor action; in the
magnetron tube, two large Carboloy permanent
magnets provide electron beam control. Both are
examples of permanent magnets’ inherent ability
to convert electrical energy to mechanical motion.
Thousands of other products utilize Carboloy
permanent magnets’ other basic functions (see

below) ... and realize substantial cost and design
savings.

Permanent magnets supply a uniform source
of stable, low-cost energy; help eliminate coils,
wire and other operating parts. They are avail-
able cast, or sintered where closer tolerances
and more complex shapes are required.

“Designing-in” permanent magnets will improve
your product. Specially trained Carboloy Magnet
Engineers will work with you in both design and
application. Send coupon today, for complete
information and technical literature.

Basic functions of permanent magnets

Eddy Current Braking
] Convert electrical energy ;AHS:P'UI'“ZD:. Action
otor Action
Acoustic Action
Electron Beam Control

to mechanical motion

Generator Action

. Magneto Action
to electrical energy

3 Convert mechanical energy I Control of T
X Control of Torque

to thermal energy

4 Mechanical Holding Separation

{ Snap Action
Holding and Lifting

2 Convert mechanical motion {
Sound Pick-up

e, ———, e ——_—_——,_——— —n

I Carboloy Department of General Electric Company |

| 11139 E. 8 Mile Street, Detroit 32, Michigan I

[ I would like the following: I

A R B | Information on permanent magnets in |

- | {0 Permanent Magnet Design Manual, PM-101 |

DEPARTMENT OF GENERAL ELECTRIC COMPANY I [0 Permanent Magnet Standard Stock Catalog, PM-100 |
11139 E. 8 Mile Ave., Detroit 32, Michigan I |

! ! | Name Position :

“"Carboloy’’ is the trademark for products of the | Company |
Carboloy Department of General Electric Company | |

| Address -~ — I

| City - = __Ione _____ State - |

B e e e e e e p—y
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Protect yourself from production delays

American Specializes In Fast Shipments

To be sure parts come in on time, specify delivery by American
Airlines Airfreight. With fast and frequent service to all twenty-
tl_lree leading m@ustrnal states, American has space for you at the e —————
right places. This means direct one-carrier service, prompt forward-

. 3 . X industrial centers in the United States
ing and dependable on-time deliveries. than any other airline.

AMERICAN AIRFREIGHT ALSO LEADS IN

It means, too, that you can reduce your inventory requirements; make CAP":;:II’;Z@A:EC;IE;H a};fﬁ ntile vfirtiatf}f; cfi;ghot
quicker engineering modifications without obsoleting huge stocks space at the right places.

of component parts. Because with suppliers only hours away by air, EXPERIENCE — first with scheduled airfreight
you can maintain production with much less depth in stock. Ameri-

s . service, American has the experience 10
can Airlines, Inc., Cargo Sales Division, 100 Park Ave., N. Y. C. 17. provide expert handling.

e i 1t AMERICAN AIRLINES e

74 Want more information? Use post card on last page. December, 1954 — ELECTRONICS




Frequency Converter F-equency Converter

Frequency 10 ¢ps to 220 mc

Interval 1usec to 100 days
Period 0 cps to 10 ke

measured instantly,
automatically, directly by
the revolutionary new...

Video Amplifier Time Interval Unit

-hp- 5248 ELECTRONIC COUNTER

Why buy more instrumentation than you need? The new all-pur-
pose -hp- 5248 Electronic Counter with Plug-In Units gives you
precisely the frequency, 1ime interval or period measuring cover-
age you want now. Latcr, you can add other inexpensive plug-in
units to double or triple the usefulness of the Counter.

Model 524B offers direct, instantaneous, automaric readings
requiring no calculation, interpolation or complex instrument
set-up. It has high scnsitivity, high impedance, and its operation
is so simple and dependable it can be used readily by non-technical
personnel. Resolution is 0.1 #sec, and accuracy is 1/1,000,000 =
1 count. Construction throughout is of highest quality compo-
nents in a compact militarized design.

The new Counter with Plug-In Units gives you more range,
more convenience, smaller size and lower cost than any commer-
cial insttument combination ever offered. With this one compact
equipment, you readily measure transmitter and crystal oscillator
frequencies, t:me intervals, pulse lengths, repetition rates, fre-
quency drift; make high accuracy ballistics time measurements
or high resolution tachometry mcasurements, or use as a precision
frequency standard giving convenience and flexibility not pro-
vided in the usual primary standard.

Data subject to change without notice. Prices f.0.b. factory

INSTRUMENTS

BASIC COUNTER

The basic -hp- 524B Counter unit measures frequency from 10
cps to 10 mc with accuracy of = 1 count = stability, reading
direct in kc; or measures period from 0 cps to 10 ke with accuracy
of * 0.39% reading dircct in seconds, milliseconds or microsec-
onds. Eight-place registration, short term stability 1/1,000,000,
display time variable 0.1 to 10 scconds. $1,890.00

COUNTER WITH PLUG-IN UNITS

~hp- 525A Frequency Converter extends Countet’s range to 100 mc,
ma:ntains accuracy, and increases Countet’s video sensitivity to 0.1
volts through basic 10 cps to 10 mc range. $225.00
-hp- 525B Frequency Converter like 525A but extends Counter's range
from 100 to 220 mc at 0.25 volts sensitivity. $225.00
-hp- 526A Video Amplifier increases Counter sensitivity between 10
cps and 10 mc to 10 millivolts for low level frequency measurement.
$125.00
-hp- 5268 Time Interval Unit measures interval 1.0 usec to 100 days
with accuracy of 0.1 usec = 0.0019, reading direct in seconds, milli-
seconds or microseconds. Start, stop triggering in common or separate
channels, through positive or negative going waves. $150.00 (Plug-
in nnits supplied in 2luminum storage case).

Request complete details today from your

-hp- Field Representative, or write direct

HEWLETT-PACKARD COMPANY
2998A Page Mill Road « Palo Alto, California, U. S. A.

COMPLETE

COVERAGE
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AEROCOM’S 1046 H.F. TRANSMITTER g

POWER - ST/BIL|TY

1000 WATTS

Rugged, versatile general purpose H. F.
transmitter — Aerocom’s 1046 packs 1000 watts
of power and high .0039, stability under
normal operating conditions (0°to+50°C.).
Excellent for point-to-point or ground-to-
alr communications.

Multi-channel opcration on telegraph Al,
or telephone A3 with GM-8A modulator. ..
new Acrocom 1046 can be remorely controlled
with TMC-R at control position and uses only
one pair of telephone lines. In A3 operation,
the local dial control panel is located in
modulator cabinet.

Transmutter cabinet has 833 inch panel
space available for cither local dial control
panel or frequency shift keyer.

Model 1046 operateson 4 crystal-controlled
frequencies (plus 2 closely spaced frequen-
cies) in the band 2.0—24 Mcs. Operates on
one frequency at a time; channeling time
2 seconds. Operates into either balanced or
unbalanced loads. Operates in ambient -35°
to+50° C. Power supply: nominal 220 volts,
50-60 cycles, single phase.

Complete technical data on request

WITH .003% STABILITY

3090 S.W. 37th AVENUE MIAMI 33, FLORIDA

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



first in its power

o Base Large Wafer Octal 8-Pin Mical with Metal Sleeve B8-86

range OR0 deSlgned Maximum Diameter 2"
°f° II f Maximum Overall Length 43"
speCI ica Y or Maximum Seated Height 4%

audio service

The Tung-Sol 6550 is a brand new and direct approach to the
high power design requirements of high fidelity audio amplifiers.
For outputs up to 100 watts, two 6550's in push-pull will provide
the saome power now attained in most existing designs by the
use of four or more tubes. In addition to greater audio output,
use of the new 6550 results in simplified electrical balance, re-
duced maintenance and lower cost. The Tung-Sol 6550 is nat
directly interchangeable with the 6L6, 5881 or KT66 class of
tubes. With proper circuitry, however, the 6550 will provide

full power oulput with approximately the same grid voltage Grid #1 fto Plate 0.85 ppf
drive as the smaller tubes. The 6550 is produced under labora- Input 14.0 ppf
tory conditions with exhaustive quality control to assure premium Output 12.0 ppf
performance and long life. RATINGS
.3 *10% vOLTS
Rugged Construction — The advanced design features which Hect'er Voltage {AC or DC) s 0% VO
b q A Maximum DC Plate Voltage 600 VOLTS
ave made the Tung-Sol 5881 so extremely reliable are em- . | Y Triode C i 450 VOLTS
bodied in the 6550, Maximum Plate Voltage (Trio e. onnec |on).
. N Maximum Plate Dissipation {Triode Cannection) 40 WATTS
] Glass buttan stem construction is strong and campact and Maximum DC Grid #2 Voltage 400 VOLTS
provides a rugged support for the tube structure. Maximum Grid # 1 Voltage —300100 VOLTS
Micanol ‘wafer and metal shell base provides full lifetime Maximum Plate Dissipation 35 WATTS
electrical insulation and greater mechanical strength. Maximum Grid #2 Dissipation 6.0 WATTS
3 Cathode materials of exceptional stability give mare uni- Maximum DC Cathode Current 175 MA.
form emission with greater life expectancy. Cathode is not Maximum Heater-Cathade Voltage
poisoned by inactivity during standby periads. Heater Positive {Peak) (DC not to exceed 100V) --200 VOLTS
4 Meximum control of grid emission achieved by gold plating Heater Negative (Peak or DC) —300 VOLTS
ond carbonizing, Maximum Grid #1 Circuit Resistance (Fixed Bias) 50 KILOHMS
§ Triple gettering promotes long, gas-free life. Getters are Maximum Grid #1 Circuit Resistance (Self Bias) 250 KILOHMS
confined by a spray shield ta prevent mica contamination. Maximum Bulb Temperature 250 °C
6 Life tests are ‘made under severe overload conditians to HEATER CHARACTERISTICS
assure adequate safety factor.
Heater Valtage 6.3 VOLTS

HIGH POWER CAPABILITIES (Up ta 100 watts output in
pairs) LOW DISTORTION OUTPUT * EXTREMELY

UNIFORM CHARACTERISTICS * LONG LIFE

MECHANICAL DATA

Coated Unipotential Cathode
Outline Drawing

Bulb—S$

Pin Connections
Pin 1—Base Shell
Pin 2—Heater
Pin 3—Plate
Pin 4—Grid No. 2

Mounting Position

ELECTRICAL DATA

(INTERPRETED ACCORDING TO RETMA DESIGN CENTER SYS

DIRECT INTERELECTRODE CAPACITANCES — No Shield

Retma Basing 7S

Pin 5—Grid No. 1
Pin 7—Heater

Pin 8—Cathode and

Grid No. 3

Heater Current

1.8

hort $t-16

Any

TEM)

AMP,

TUNG-SOL

ELECTRON TUBES
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GOODMANS (SHAKERS

Just another of the wide
applications of Goodmans
Shakers

The flight characteristics of a newly designed aeroplane are the subject
of lengthy calculations before the first prototype is built. Whilst the
mathematical calculations are themselves accurate, they are based, as
in all design work, on several assumptions which have to be verified

The range includes models from
by a series of pre-flight tests.

the 8/600 shown, developing a force
of +300 lb., to the midget model,
with a force of 2 Ib., for optical
cell research and hairspring torque
testing, etc.

One of these essential investigations is the Ground Resonance test,
the purpose of which is to determine the various complex modes of
vibration of the airframe structure. The frequency of the mode and
the dynamic response at remote parts of the aircraft must be accurately
determined. The information obtained together with the aerodymamic
derivatives is used in predicting the critical ‘flutter’ speed of the air-
craft. The illustration shows one of the two Goodmans Model
8/600 Shakers which were used to excite the Handley Page
‘Victor’ for this very important test.

For wide frequency range vibration testing and dynamic
response investigations, Goodmans Shakers are an obvious
choice. These units require no field excitation and provide a
faithful reproduction of the input wave form. Industrial
applications of controlled vibration are continually increas-
ing; maybe it can serve you—in which case our unique ex-
perience is at your service.

cearmsnemsessses MAIL THIS COUPON weesseessenanes

TO GOODMANS INDUSTRIES LIMITED
AXIOM WORKS, WEMBLEY, MIDDX., ENGLAND

Please mail me your catalogue and technical data sheets in connection
with your PERMANENT MAGNET Shakers.

3-cdcEsEagizeNeRUNEesn

NAME oo oo GOODMANS INDUSTRIES LTD.
COMPANY .. ... .. .. 94 25 TTEEELEETTTSS TowT: @ T2 0 Gefe 13 AXIOM WORKS « WEMBLEY ¢ MIDDX 0 EN'(-'tL'AND
Ty . . ZONE. . STATE......... ... E/U Cables: GOODAXIOM WEMBLEY, MIDDX.:

A s
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THISISIT!

This is the actual size
of the newest, small-
est Blue Jacket —
ready now to help
solve your produc-
tion problems!

This power-type wire wound axial-lead Blue Jacket is hardly
larger than a match head but it performs like a giant! It’s a
rugged vitreous-enamel coated job—

SPRAGUE WATTAGE DIMENSIONS MAXIMUM

and like the entire Blue Jacket family, TYPE NO. RATING L (inches
it is built to withstand severest humid-

} D RESISTANCE

ity performance requirements. 151€ 3 % e 250010
Blue Jackets are ideal for dip-sol- 27E 5 " % 30,000 @
dered sub-assemblies . . . for point-to-
pe—— P 28¢ 10 % % 50,0001
point wiring . .. for terminal board

mounting and processed wiring boards. They're low in cost,
eliminate extra hardware, save time and labor in mounting!

Axial-lead Blue Jackets in 3, 5 and 10 watt ratings are
available without delay in any quantity you require. * *

Standard Resistance
Tolerance: 59,

WRITE FOR ENGINEERING BULLETIN NO. 111 B

SPRAGUE ===

SPRAGUE ELECTRIC COMPANY -+ 35 MARSHALL ST.

ELECTRONICS — December, 1954 Want more information? Use post card on last page.
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Here's a New

for short high-speed runs

This new small Predetermining Ratchet Counter is
set for any run up to 1,000 counts, pieces or other
units by the three knurled setting knobs. Then it
subtracts to zero, and at that point actuates a con-
tact to light a light, ring a bell or stop the machine.
Compact and easy to reset, this counter makes an
attractive new selling feature when built into a ma-

VEEDER-ROOT INCORPOﬁsﬁATED
HARTFORD 2, CONNECTICUT

Want more information? Use post card on last page.

Everyone Can Count on

EEDER-ROOT

chine as a standard integral part. And it’s just one
of scores of standard and special Veeder-Root
Counters for every mechanical and electrical appli-
cation in any field from atomics to automation.
What would you like to count? Let Veeder-Root
figure out how to do it. Write:

Chicago 6, lll. + New York 19, N. Y. « Greenville, S. C.
Montreal 2, Canada Dundee, Scotland
Offices and Agents in Principal Cities

) ® “The Name that Counts”

December, 1954 — ELECTRONICS
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' 4 _ Potter & Brumfield’s
‘Mew KA * AB * GA Relays

GENERAL PURPOSE SERIES KA

ctuation. Small overall size, high capacity

Designed for current of voltage a
ake KA series universal in application.

and many contact combinations m
Contact capacity up to 10 amperes

Contact arrangements up 1o 3 form C (3PDT)

Winding to 18000 ohms, 14 to 230V AC or 110V DC :
Maximum sensitivity 10 MA /
Available open or hermetically
Meets U. L. insulation requireme

Dimensions open relay 17 x 1%" x 1¥&” high 4

sealed
nts {Min. !/g" through air, V4" over surface) |

APPLIANCE SERIES AB

The AB relay is primarily designed for appliance applications

to elminate noisy and troublesome clapper or solenoid type contactors
One piece reinforced molded phenolic base

No contact bounce capacity uvp to 20 amps
Meets underwriter's creepage specifications
Coils available to 230V AC or 110V DC

Clip on solderless or screw terminals

x 2% " x 17" high mounting single 8-32 screw

o

Dimensions 1 %2 i

MULTIPLE LEAF SERIES GA

r multiple

The GA series permits @ wide range of contact combinations fo

circuit switching of power loads.

Contact arrangements up to 4 form C (4PDT)
Contacts of various materials up to 10 ampere rating
Patented unique varigble magnetic gop structure

Available with four different types of mounting arrangements
x 1'Vis” x 11%s6” high

Dimensions 17

SAMPLES AVAILABLE FOR IMMEDIATE SHIPMENT . . . QUOTATIONS ON REQUEST

POTTER & BRUMFIELD

PRINCETON INDIANA

Subsidiary of New York, N. Y.

13 East 40th street, New York, New York

EXPORT:

Sales Offlces | and Canadlian Citles

n Principal U. S.



Potter &8 Brumfield B

Standard Relays

offer you many advantages

The extensive line of Potter & Brumfield Standard Relays will 92  Lower Cost—These relays are already tooled. They
meet the circuit requirements of a wide variety of applica-
tions. Wherever a P & B standard or slightly modified ver-
sion can be used to solve your problem you gain these im-

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

portant advantages. 3 Fast Delivery—Orders for standard relays can be

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.

A FEW OF THE MORE THAN 110

POWER RELAYS 1wo

series—heavy and medium
duty. For across the line
power circuits, high current or
high voltage switching. From
SPST to 3PDT,

GENERAL PURPOSE
RELAYS Ffor applications

where space and weight are
important. Withstand high
shock and vibration. Fram
SPST to 3PDT.

MULTIPLE CONTACT [
RELAYS Longer coil gives
power to actuate additional
contacts and maintain 15
grams pressure. From SPST

to 4PDT.
% P
[l ==  MULTIPLE LEAF
‘v;“" % RELAYS For temperature,
= indicating or protective cir-

cuits. Heavy, tin-coated phos-
( phor bronze contact springs.
L From SPST to 4PDT.
.
EVE LATCHING RELAYS com-
) pact—high utility switching.
> Coils operate on AC or DC.

Voltage or current. From SP-
ST to 4PDT.

ALL P & B STANDARD RELAYS CAN BE SUPPLIED WITH DUST COVERS OR HERMETICALL

Write home office in Princeton or phone your local
P & B Sales Office for new Engineering Guide describ-
ing our wide line of basic relay structures, housings
and enclosures. Samples, recommendations and quo-
tations promptly furnished on special applications.
P & B Standard Relays available at
your local Electronics Parts Distributor

PLATE CIRCUIT
RELAYS Actuate on a few

milliwatts. Easy to adjust.
Small—rugged—low in cost.
From SPST to DPDT.

IMPULSE RELAYS Auto-

matic stop prevents backlash
or overtravel. Precise switch-
ing regardless of operating
speed. DPDT or 4PDT.

TELEPHONE RELAYS

Four series meet practically
all telephone type relay re-
quirements. Short armature
movement, long armature
arm. Many contact combina-
tions.

MOTOR STARTING
RELAYS Voltage controlled

to insure throwout of starting
winding when motor reaches
rated speed. Fast acting
double break.

HEAVY-DUTY SHOCK-
PROOF RELAYS can be
mounted in any position. Par-
ticularly resistant to vibration
and shock. From SPST to
DPDT.

P&B STANDARD RELAY STRUCTURES

T BT T 1 AR R R i

SUPER SENSITIVE

RELAYS Operate on less
than 10 MW. Dual coils, 10G
vibration resistance. Wide
versatility. One Form C-SPDT.

400 CYCLE AC RELAYS
15 gram or higher contact
pressyre. Withstand better
than 10G shock. Heavy cast
mounting foot. One form A to
2 form

SUPER MIDGET RELAYS

Tiny and rugged—plug in—
one form C. High degree of
resistance to vibration and
shock.

SUBMINIATURE
SENSITIVE RELAYS

Standard 7 pin plug-in. Rug-
gedized for vibration and
shock. Operating power
25MW. Contact ioad 2 amps.

MINIATURE DC

POWER CONTACTOR
High current contact capacity
and rugged construction. Con-
tact pressure approx. 250
grams. SPST-NO-DM.

Y SEALED CANS WITH EITHER SOLDER OR PLUG-IN HEADERS

POTTER & BRUMFIELD

PRINCETON

N DI A NA

Subsidiary of @ New York, N. Y.

LITHO IN U. S. A.
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Eliminates complex, time-consuming calculations. ..

The Z-g Diagraph, by Rhode and Schwarz —one of West Germany’s
leading instrument makers—is probably the most unusual device ever
developed for fast, high-accuracy impedance and admittance measure-
ments.

The Diagraph indicates results directly on a Smith, or similar,
chart. It can obtain an entire broad-band characteristic in a few min-
utes . . . present it visually . . . without tedious calculating.

Separate, quickly-interchangeable charts permit measuring of re-
flection coefficient, resistance and reactance (Smith Chart), or magni-
tude and phase angle of an unknown impedance. Either can be used
without recalibration or change in test set-up.

‘The transmission characteristic of a four-terminal network, such
as a filter or attenuator, can also be read directly. The latter feature
permits the Diagraph to be used for measuring the phase angle between
two voltages of unequal amplitude but of the same frequency.

For further information on the performance and versatility of the
2-g Diagraph, mail the coupon to Federal’s Instrument Division.

s Federal
Felephonte and Radio (ompany

A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

INSTRUMENT DIVISION
100 KINGSLAND ROAD, CLIFTON, N. J.

all measurements read from z'ntercl)zmgezzble charts

Want more information? Use post card on last page.

SPECIFICATIONS:
Frequency Range: Type ZDU . . . 30 to 300 me.;
Type ZDD . .. 300 to 2400 mc.

Characteristic Impedance: 50 ohms.

Measuring Range: Impedance . . . 1 to 2500 ohms;
Phase . . . 0 to 360°; Attenuation . .. 0 to 30 db.

Accuracy: Amplitude . .. *3%; Phase ... *1.5°,
Terminals: Type N,

Power Supply: 115 volts (or 220 volts), 50 to 60
cycles,

Weight: 135 1bs.
Price: $5,950 net, FOB, Clifton, N. J.

Dept. 5-113
Federal Telephone and Radio Company

Instrument Division, Clifton, N. J.
[0 Please send further information on the Z-g Diagraph,
[ Please send the latest catalog of Federal Test Equipment,

Name. Position
Company

Address

City. Zone State
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What do you need in an oscilloscope now?

Is it here in one of these oscilloscope and plug-in
combinations? What will you need tomorrow —
next month — next year? Isn’t it likely that you’ll

find it here, also?

What about future needs?

Tektronix is working on that, too! New plug-in
units now in development will help you accom-
plish even more with a single oscilloscope—and
help you keep that oscilloscope working for you

TYPE 531 $995 plus price of desired

plug-in units.

TYPE 535 — same characteristics— plus delayed
sweeps. | usec to 0.1 sec calibrated delay in 12
ranges, incremental accuracy within 0.2% of full
scale. Conventional or triggered operation. $1300
plus price of desired plug-in units.

Prices f.0.b. Portland (Beaverton}, Oregon
Your Tektronix Field Engineer or Representative will

gladly arrange a demonstration at your convenience
...call him today.

far longer.
You'll have the best today . .. and for a long
time to come ... with a Tektronix Type 531 or

Type 535 Oscilloscope.

Tektronix Model 531 and 535
OSCILLOSCOPE CHARACTERISTICS

Advanced Cathode-Ray Tube
Entirely new Tektronix crt pro-
vides full 6cm x 10cm undistorted
viewing area...50% more verti-
cal deflection than previous high-
voltage tubes. 10kv accelerating
potential permits single-sweep
photography at the fastest sweep
speed.

Wide Range of Triggered

Balanced Delay Network
0.25 usec signal delay in vertical
amplifier.

Sensitive Horizontal
Amplifier

0.2 v/cm to 20 v/cm sensitivity.
Versatile Triggering

Internal or external, with ampli-
tude level selection or automatic

TYPE 53A —0DCto 10 m,
0.035 psec risetime; 0.05
v/cm to 50 v/em,
calibrated . .

Sweeps

0.02 ,usec/cm to 12 sec/cm, con-
tinuously variable. 24 calibrated
sweeps from 0.1 psec/cm to
5 sec/cm, accurate within 3%.
Accurate 5-x magnification.
Wide-band Output
Amplifier

DC-coupled amplifier designed
for use with all Type 53-series
Plug-in Units,

. $85

TYPE 53B — same as Typ:\~‘\;
53A with additional cali- = =N

brated ac-sensitivity to 5 |

mv/em ... ... .-$125 = A

TYPE 53C _— pual-trace wnit.
Two identical amplifier chan-
nels, dc to 8.5 m¢, 0.05 v/em

triggering.

Square-Wave Amplitude
Calibrator

0.2 mv to 100v in 18 steps, accu-
rate within 3%.

DC-Coupled Unblanking
CRT Beam Position
Indicators

Electronic Power-Supply
Regulation

to 50 v/cm. Electronic switching
triggered by oscilloscope sweep
... or free running at about
100 ke $275

TYPE 53D — Differential input, high
gain. DC to 350 ke at 1 mv/cm — pass-
band increasing to 2 mc at 50 mv/cm.

Ful range 1 mv/cm to 125 v/cm, $145

New booklet describing phase- /e
angle measurements with the ‘1,.'?"
Type 535 and Type 53C now fl'j

available. Write for free copy.

—®

Tektronix, Inc.

P. O. BOX 831A, PORTLAND 7, OREGON
CYpress 2-2611 « Cable: TEKTRONIX

\—
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Want more information? Use post card on last page.
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How would you handle this electrical parts problem?

Combination starter, contain-
ing parts molded of Mon-
santo’s Resinox 3700
thermosetting material, man-
ufactured by Arrow-Hart
& Hegeman Electrical Co.

ELECTRONICS — December, 1954

Arrow-Hart
solved it with
new

Arrow-Hart & Hegeman Electrical Company of Hartford, Conn.
needed a strong, stable, electrical-grade material with high arc-
resistance for important parts of their combination starter shown
here. They specified Monsanto’s new thermosetting molding powder,
Resinox 3700. Result: Complete satisfaction!

Resinox 3700 is the ideal all-around material for magneto ignition,
motor control and electronic circuits, and other electrical applications.

It combines high arc-resistance with outstanding dimensional stability. Eliminates
undesirable after-shrinkage.

It has excellent moldability and relatively good impact resistance, plus good transfer
molding properties.

It offers superior heat resistance.

SERVING INDUSTRY . ..
WHICH SERVES MANKIND

Perhaps Resinox 3700 is exactly what you need to solve an electrical

equipment problem. Write today for full information!
Resinox: Reg. U. 8. Pat. Off.

MONSANTO CHEMICAL COMPANY, Plastics Division, Room 2507, Springfield 2, Mass.
Please send me complete information on Monsanto's new Resinox 3700 arc-resistant
material.

Name & Title

Company

Address

City, Zone, State =

Want more information? Use post card on last page. 83



pnmmg THE NEW 5-AMPERE
SUB-MINIATURE

6-Pole, Double Throw

GUARDIAN
Series 2005 REI.AY

Hermetically Sealed

*It’s here —a truly great achievement in sub-miniature
control engineering and hermetic sealing —the new Guardian
Series 2005 Relay. And here are the features that design en-
gineers evaluate so highly: (A) de-gassed construction mate-
rials prevent contact contamination; (B) extremely high
contact pressure in both energized and de-energized positions
insures reliable operation at both low and maximum current
ratings; (C) internal wiring, limited to two connections from
coil terminals to header pins, virtually eliminates breakage
of leads. It’s easy to see—this new Guardian Series 2005
hermetically sealed sub-miniature relay can equip your prod-
uct to prevent rejects and reduce service calls. Prompt quo-
tations gladly given upon request.

CHARACTERISTICS:

@ Unit meets all requirements of Military Specifications MIL-R-57 57-B,
Class A and MIL-R-6106-A, Class A.

Guardian Series 2005 Relay
— 1218"—~
|

e 1.218" —]

YR
~ 151

i ; '
56" R/ 7814
le—1.562"—+

(4) MTG. HOLES .144" DIA.

Gl

) ‘.
|

@® Built to withstand 100 G shock. Vibration resistance is 10 G
minimum from 75 to 2000 cycles per second in all mounting planes.

® All contacts rated at 5 Amperes, 24 to 30 Volt, Direct Current,
resistive load. Nominal coil voltage is 24 to 30 Volts. Unit operates
satisfactorily on as low as 16 volts at 25° C., ambient temperature.

® Fine silver contact materials insure extremely low contact resistance.

@ Class B relays, per Military Specification MIL-R-5757-B and as in
other specifications, such as MIL-R-6106-A, also available upon

. 11877
SQUARE_>1

request.

m FOR SPECIFIC ENGINEERING RECOMMENDATIONS FOR YOUR APPLICATIONS.

GUARDIAN\G/ELECTRIC

1625-P W. WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN (NDUSTRY

84 Want more information? Use post card on last page. December, 1954 — ELECTRONICS



for complete information regarding component type
Tuning Fork Resonators, or variously pack-
aged Tuning Fork Frequency Standards.

5717 THIRD AVENUE. BROOKLYN 20, NEW VOR&‘ HYacinth 2-4800

@ Philamon Laboratories Inc.




to this comprehensive line of

MODERN PRECISION PORTABLES

WESTON 901 LINE
D-C
® Voltmeters

e Volt-Ammeters

Bhvivriivbpibbnnif

® Ammeters

® Milliammeters

'\ A-C
® Voltmeters
® 8 Range Voltmeters ¥
® Ammeters
® 7 Range Ammeiers*
. bR, o Milliammeters
Providing unequaled scale visibility ' due to wrap- . 5
around windows, the same rated accuracy of 0.5% A-C and D-C g
and the same efficient shielding of“dll other instru- single-phase Waﬂmelers* :
ments in this famous line, these three new addition3 ;
make the 901 group the most comprehensive line of
precision portables available. Complete specifica-
tions and prices available in bulletiFform, or frem

the WESTON representative in your vicinity ...
WESTON Electrical Instrument Corporation, 614

Frelinghuysen Avenue, Newark 5, New Jersey. WE ST ° N

86 Want more information? Use post card on last page. December, 1954 — ELECTRONICS



meet

for automation!

W)

Automation is a sought-for goal today—but, for the electrical and electronic manufacturer,
hand wiring and assembly are the stumbling blocks in its achievement. But now a bright
entrant in the field, printed circuitry, overcomes this obstacle—and provides other equally
great gains in addition!

Complicated manual wiring is replaced by a pattern of conductors, coils, resistors, and
other components “printed’’ on a sheet of laminated plastic. Low in cost, uniform in per-
formance, and free of wiring “bugs,” such assemblies are speedily mass-produced. Labor
costs are drastically cut two ways—far fewer personnel are needed, and lesser-skilled
workers can easily assemble (and service) complex devices with less chance of error. Since
exact wiring duplication is achieved, inspection is greatly simplified. Assemblies grow small
in size, overhead is reduced, less floor space is needed . . . the whole problem takes a big
“easy-does-it” step toward complete automation.

National Vulcanized Fibre Co. is a pace-setter in the development of foil-clad laminates
—the basic materials for most printed circuitry. Copper-Clad Phenolite—by National —
is recognized as the standard by fabricators everywhere. For Phenolite is a high-quality
base laminate that can be engineered to fit your conditions. It has the high insulation
resistance, low electrical loss, and low moisture absorption required in the right base
material for printed circuits. It is light in weight, easily punched and worked, and with-
stands effects of the various circuit-printing processes.

No matter which method you use to produce printed circuits, Phenolite clad laminates
are the ideal base materials. Whether clad with metal foils, or non-metallic materials
(such as rubber, vulcanized fibre, etc.) there is a Phenolite laminate for your particular job.

Ask any of our district offices or Wilmington headquarters for details.

HERE'S HELP FOR YOU—our new, fact-filled, 12-page bulletin entitled
““Mechanize Your Wiring With Copper-Clad Phenolite.” Contains full
information and application data on Copper-Clad Phenolite and other
metal and non-metal clads. Write for it today! Address Dept. AF-12,

Also manufacturers of Vulcanized Fibre, @
Vul-Cot Waste Baskets, Peerless Insulation, N A TI o NA L
Materials Handling Equipment and Textile Bobbins / VULCANIZED FIBRE CO

WILMINGTON 99, DELAWARE

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



FREQUENCY
/TANDARDS

DESIGNED AS A

The Type 2001-2 series provides frequencies from
30 to 30,000 cycles with an accuracy of .001% (at
room temperatures) in units suitable for integration
with instruments of your own design — or for panel
rack mounting with your own power sources — or for
line operation.

"L" UNIT.

DIVIDER, (MULTI-VIBRATOR TYPE)
Provides frequencies from 30 to 200,
controlled by the 2001-2 unit.
Output, approx. 5V. Approx. sine wave.

"D" UNIT,

DIVIDER, (COUNTER TYPE)

Provides 40 to 200 cycles controlled
by the 2001-2 unit. (fail safe)

"H" UNIT

MULTIPLIER

Provides frequencies from 3,000 to
30,000 cycles, controlled by the 2001-2
unit. Output, approximately 5 volts.

Ay tlom

WHICH WILL MEET YOUR

CUSTOM NEEDS

FROM A COMBINATION OF

STOCK UNITS
=

TYPICAL COMBINATIONS

2001-2 2001-2 4+ M

2001-2 + L 20012+ M+ P
200124+ L+ P 200124+ L4+ P4+ R
2001-2 + H 2001-2 4+ H 4+ P+ R

2001.2 +H + P 200124+ M+ P+ R

TYPE ''2001-2"

FREQUENCY STANDARD
Frequencies, 200 to 3,000 cycles. Out-
put, approximate sine wave at 5 volts.

“M" UNIT
AMPLIFIER
Provides 2 watts at 6 and 110 volts.

"P" UNIT

POWER SUPPLY

Provides power for combinations of
units illustrated, if other sources are in-
convenient or not available.

"R" UNIT

PANEL MOUNTING
Accommodates up to three
units. Standard size is 83 inches
high, 19 inches long.

For details, please request our “Type 2001-2” Booklet.

American Time Products, Inc.

580 Fifth Avenue New York 36,N.Y.
OPERATING UNDER PATENTS OF WESTERN ELECTRIC COMPANY

88 Want more information? Use post card on last page.
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GOLD BONDED
SUBMINIATURE
GLASS DIODES

designed for specific applications

HIGH INVERSE VOLTAGE TYPES

The IN55B with a 150 volt rating, and the
T5G with a 100 volt rating are particularly
suitable for circuits where high voltages are
encountered.

HIGH TEMPERATURE TYPES

The TI18G and IN198 diodes are rated,
specified, and 1007 tested for operation at
75°C. They are specifically intended for use
where high inverse resistance and reliable
performance is required at elevated ambient
temperatures.

HIGH CONDUCTANCE TYPES
For applications requiring high forward
conductance, types such as the T7G and
T25G with over 200 ma at + 1 volt provide
improved circuit performance.

HIGH RESISTANCE TYPES
The T8G and T9G offer several megohms
inverse resistance and are ideal for critical
circuits requiring a minimum of diode
loading.
actual

COMPUTER TYPES size
Specified for recovery time, the TI6G,
T17G, 1N191, and 1IN192 are suited for
critical pulse circuitry. Types T7G, T6G,
and T25G have been designed especially for
fast core switching.

JAN TYPES

The IN126, 1N127, 1N128, and 1N198 are
designed and tested to meet all requirements

of MIL-E-1B. Send for

Bulletin TE1319.

Tl‘ﬂ",'t';()n electronic corporation

melrose 76, massachusetts

Y 1 —=- =L

Power Transistors Transistor Germanium Diodes Silicon Diodes Quads

ELECTRONICS — December, 1954 Want more information? Use post card on last page. 89



SYNZHRO SERYO MOTOR RESOLVER

Ketay offers a complete range of sizes and types of rotating components . . . synchros, servo motors, and
resolvers. Specifications for 116 of them are contained in an illustrated brochure, available upon request.

Ketay leadership is the resslt of sound, imaginative engineering. From the
design of a specialized component to the fabrication of complete systems,
Ketay engineers create the “standards of tomorrow”’.

.. .leader in the development and manufacture of
Synchros, Servo Motors, Resolvers, Amplifiers, Airborne
instruments, and Automatic Controls.

Ketay leadership is the result of a combination of research,
experience, and outstanding manufacturing facilities.
Some of these facilities are pictured here.

Ketay has produced many firsts in automatic controls.

For example, in Synchros, Ketay was first to produce
miniaturized Synchros so remarkable for their high
accuracy and unmatched reliability. Ketay was first to
produce high temperature and corrosion resistant Synchros.

Today, Ketay produces literally hundreds of different

Executive Offices

12833 Simms Avenue,
Hawthorne, Calif.

Ketay plants are fully equipped with modern machines and equipment. This
Heald Borematic Department is but one of many such divisions at Ketay.

Instrument Corporation

gk > j 3 555 Broadway, N. Y. 12,
Q};..___g = n : < -‘ W A N.Y.
Costs, quality, and stringent delivery schedules, are best controlled when criti- ‘ E a P .
I “ AT . . Pacific Division:
cal manufacturing is done “on the premises’ . . . under close supervision.

MAGNETIC AMPLIFIER ‘ RESOLVER AMPLIFIER ELECTRO-MECHANICAL ASSEMBLY

Components for complete systems including gear trains and amplifiers of conventional and miniaturized types
are available to meet the most demanding of dasign requirements.

90 Want more information? Usc pest card on last page. December, 1954 — ELECTRONICS
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TOTALIZING INDICATOR FUEL FLOW TRANSMITTER DUAL FUEL FLOW INDICATOR

Electronic control devices are among the many instruments Ketay monufactures for aircraft, missiles, marina,
ordnance, and civilian application: Special designs to meet the limitations of space and operating conditions,

fnspection of all parts, sub-assemblies, as well as completed instruments, is a
fetish at Ketay. For instance, all bearings are inspected with specially deve!-
oped equipment in air conditioned work spoce. This is just one of the many
techniques that assure maximum performance when Ketay units are specified.

electro-mechanical devices some of which are illustrated on
these pages. Currently, original Ketay developments are
providing instrument performance far above present
standards—many of which were set by earlier

Ketay developments.

Ketay successfully applies its production facilities and
experienced research personnel to specific problems for
the leaders in avtomatic control.
Your interest will be well served by
learning fully of the products and
services you may obtain from Ketay.

Electronic Instrument Division
New York Division

Precision of manufacture is vital in every Ketay unjt. To assure continuing re-
liability for its products, Ketay employs the very latest facilities and techniques.
Typical is this “gear room” where modern gear cutting machinery produces
gears to the finest of tolerances,

Kinetex Instrument Division
Research & Development Division

TACHOMETER GENERATOR PANCAKE SYNCHRO GYRO PICKOFF SYNCHRO GVERLOAD TRANSFORMER

Many specialized units have been designed by Ketay engineers and are in quantity production. Custom engi-
neered units for specific application are also available.

ELECTRONICS — December, 1954 Want more information? Usc post card on last page. 9]



exposure meters

oo,
CRUCIBLE PERMANENT MAGNETS

afford maximum energy...
minimum size

It’s a fact, Crucible alnico magnets have a consistently higher energy
product . . . which means more energy from a smaller magnet. '

That’s why, ever since alnico alloys were developed. Crucible has been
producing them for leading manufacturers of voltmeters. watt-hour meters,
exposure meters and magnet-equipped devices of all kinds.

Our twenty-years of magnet experience is backed by over a half-century
of fine specialty steelmaking. You’ll find that whenever you have a magnet

application it will pay you to call Cructble.

c B “ c | B lE first name in special purpose steels
54 goars of | Foa| <ttimabiny ALNICO PERMANENT MAGNETS

CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA.
STAINLESS * REX HIGH SPEED TOOL ¢ ALLOY *» MACHINERY + SPECIAL PURPOSE STEELS
Canadian Distributor — Railway & Power Engineering Corp., Ltd.

92 Want more information? Use post card on last page. December, 1954 — ELECTRONICS



e Instantaneous Correction

e Excellent Regulation and Stabilization

® Minimum Waveform Distortion

® Wide Input Range

STABILINE Type IE5101R. Rated 95-135 Volts, 60 cyzles

d AdjuStable Output Voltage input; 115 volts, 1.0 KYA output.

® Insensitivity to Frequency Changes
. The circuit diagram shows how the error detector, the
: amplifier and power control circuit are combined in a
STABILINE Type IE to deliver stabilized and regulated a-c voltage.

You will find a combination of circuit simplicity and mechanical ruggedness in

STABILINE Automatic Voltage Regulators Type IE. Send us the details of your specific

requirements or use the coupon below. Numerous models are
offered in capacities from 0.25 to 5.0 KVA.

Visit Superior Electric’s
Mobile Display when
it visits your area.

e = = = = ] . .

A
| THE SUPERIOR ELECTRIC CO. i
= o TN | 212 Clarke Ave., Bristol, Conn. |
; : THE &« W 1 DPlease send Bulletin S351 on STABILINE ]
-y =g & ~ Automatic Voltage Regulators. |
. ] L 0=
Bt S s - i e ‘*l Name ST 84T Teiofs o oword] SETT o hwileTals i m b palelaTele I
R L : i e h
L f&w g C»QHMPA&N$Y M 2 ' POSIION 1eysrens wisIs] + 3sinsndonl Miorbrsnsne STSTeT s STETS oTeiaib R0 sk B osvmimomin s TSI T T TTTeY: & Aia l
- 3 ol o w4
N s I Company Name..coovvie it insennrinnrnnsss WY AT . e, Sl . SR L I
212 Clarke Ave., Bristol, Conn. | E b |
Manufacturers of: Powerstat Variable Transformers « Stabiline Aufomatic ompany L T I N
Yeltage Regulators » Voltbox A-C Power Supplies * Powerstat Light Dimming l City Zone. . ... L N '

Equipment ¢ Voricell D-C Power Supplies ¢ Superior 5-Woy 8inding Posts

b e e 1]
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SENSITT Y

RIELAYD

by Iron Fireman

EXCEED MILITARY SPECS!

At last! A sensitive relay which not only meets but actually

exceeds the stiff requirements of military use. For example...

0—500cps at 10g’s

Ability to perform dependably under severe vibration

conditions is an outstanding characteristic of this relay.

-55°C to +110°C

Reliable operation is achieved under widely varying

changes in ambient temperatures.

Quarter-million cycles

The life of this relay has consistantly been demonstrated
to be in excess of 250,000 cycles of operation.

In ALL respects, Iron Fireman sensitive relays meet or
exceed the requirements of MIL-E-5272 and MIL-R-5757B

specifications.

gLECTRON
POR“AND

Model No. MSR-300

(actval size 113’ high, 1" wide)

This small current-sensitive
DPDT relay operates positively
where very little power is avail-
able, such as in vacuum tube cir-
cuits. Available in models with
coil resistance ranging from 150
ohms to 11,000 ohms, it is espec-
ially designed for dependable
performance under adverse con-
ditions of vibration, shock and
temperature. A variety of header
arrangements can be supplied.

For more information on Sensitive Relays as well as High

Speed Relays, write now to:

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

/ Iron Fireman

1//// 2800 S. E. 9TH AVENUE, PORTLAND 2, OREGON DIVISION
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Raytheon —World's Largest Manufacturer of Magnetrons and Klystrons

2J32 MAGNETRON

2K28 KLYSTRON

HELPING ESTABLISH RELIABILITY RECORDS

Raytheon Magnetrons and Klystrons
in proved Gilfillan ASR-1 Radar

Civil Aeronautics Administration reports Check these performance records of
record-breaking reliability of Gilfillan air- Raytheon tubes in the Gilfillan ASR-1.
port surveillance radar. Boston Interna- Average life, 2J32 Magnetron: 4,000 hours.
tional Airport had 8,760 hours continuous Average life, 2K28 Klystron: 2,500 hours.
performance with only 7% hours involun- Your microwave and radar equipment offers
tary outage—less tchan Yo of 1%—from their extra reliability when you specify Raytheon
Gilfillan installation. Magnetrons and Klystrons. Use these

rugged, reliable tubes in your present and
proposed systems. Contact Power Tube

Sales to take advantage of Raytheon’s
gmﬁrt ;;enqg':aenn?c' R\?;:fac;:r R\e/:?tnaagt: ’ 72""1;'“&';2} Tuning |Cavity Application Engineer Service, without obli-
gation. Write for free Tube Data Booklets.

Condensed Typical Operating Data

1200- —140 v.

2K28 [ 140mw | 3759 |to —300v.| 300v. *.15 || Mech.

Inductive | Ext.

Power | Frequency Anode Anode ‘l"lu:lst: P.R.R
Output | Range, mc kv Amps. i Excellence
2780- . .
2132 | 285kw | 2820 20 30 1 psec 1,000 in Electronics

min. | fixed freq.

RAYTHEON MANUFACTURING COMPANY, Microwave and Power Tube Operations, Section PLO6, Waltham 54, Massachusetts
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Interval Timers
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We manufacture a complete line of timers in these
4 broad classifications:

TIME DELAY TIMERS < INTERVAL TIMERS
RE-CYCLING TIMERS « RUNNING TIME METERS

PERHAPS YOUR TIMER WILL BE THE 661st

How do you know we can supply you with the timer
that will do your job best? Because we have 19 years
of experience in developing new timers to meet our

96

Trmers that Control

the Pulse Beat of Industry

customers widely varied requirements. If one of our
standard timers won't do it—or one of the 660 combi-
nations we have thus far developed from our 17 basic
units—our engineers will develop the 661st combina-
tion, for your specific needs.

Want more information? Use post card on last page.

131 OGDEN STREET,

And since we maintain large stocks of our 17 basic
units, we can assure you of rapid deliveries-and of
gecod deliveries even on special orders. Automation?
We're in it up to our ears...just put your problem up
to one of our fimer specialists. Your inquiries will re-
ceive prompt attention.

INDUSTRIAL TIMER CORPORATION

NEWARK 4, N. J.
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It’s the revolutionary U.S.S. Nautilus, werld’s first
atomic-powered submarine and fastest recruit ever to
join America’s uncerseas flect.

Built by the Electric Boat Division of the General
Dynamics Corporation, the Nautilus can travel around
the world completely submerged, surface to attack the
enemy, then dive under water to race away ¢t a speed
that defies pursuit.

Naturally, every component of the Nautilus, down to

WARD LEOMARC
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the last bolt, Fad to meot tough specifications. “hey
werem't too toagk. howewer, for the 'Ward Leonerd
electiic control camp:rents and equiz=ment installed.
Pcrnt is, when vou “sant truly deperdable pe-form-
ance from an electriec control — whether it’s fo* an
atom ¢ sub, an eectronic computer or a traffic Lgh: —
take vour pizk from the complete Wa-d Leonard lire.
And check the other s'ce of this paz> for the story
behir d the fine reputatcr of Warc. Leonard resistors.
43




RESISTOR CORE. Ward Leonard’s
own manufactured cores are
perfectly smooth, cylindrical
ccramic bodies of high density,
low porosity, and high dielcc-
tric strength. The ceramic
material has been selected so
that its thermal coefficient of
expansion is correlated to that
of the other components.

TERMINALS. In Ward Lconard
resistors, special alloy termi-
nals insure proper expansion
and adherence to the enamcl,
are designed to provide strong
anchorage. Every wire-to-
terminal junction is firmly
clamped to the core, then spe-
cially silver-brazed for lasting
contact.

drawn to our own specifica-
tions for each particular resis-
tor type. It’s capable of with-
standing heavy overloads, has
a uniformly low coefficient of
resistivity. Manv of the “bar-
gain” resistors are wound with
resistance wire of ordinary
grade.

COATING. Vitrohm enamel coat-
ing of all Ward Leonard resis-
tors provides a complete her-
metic seal — highly resistant to
shock, high humidity, extreme
temperatures, acids, alkalies,
and electrolysis. Unlike most
resistor manufacturers, we
manufacture our own vitreous
enamel,

Our new 64-page Catalog 15 tells you more about the Vitrohm line
of power resistors. It also includes many helpful charts and data.
Write for it today to Ward Leonard Electric Company, 500 South
Street, Mount Vernon, New York.

WeABD LEONARD
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WINCO DYNAMOTORS are manufactured on
a wide range of rugged frames that allow for
broad design applications. Winco engineers
have a decade of experience in successfully de-
signing dynamotors to rigid military and com-
mercial specifications. They tackle each power
conversion and/or supply problem individually,
either modifying a standard Winco machine,
or designing a special unit to meet your exact
requirements. Winco specialists then plan its
manufacture on a production basis to keep costs
down and final performance quality at its best.

Winco dynamotors are lightweght, compact and
totally enclosed and ventilated. Precise static
and dynamic balance is assured by the most
modern machines — each dynamotor is thor-
oughly tested with periodically calibrated pre-
cision meters.

Why we choose
Wﬂ(__’e@) DYNAMOTORS

“Precision airborne communication equipment must
have a dynamotor of consistently reliable quality . . .
that’s why we specify Winco.”

says Mr. Paul Wulfsberg,
Ass’t. Director Engineering and Research

COLLINS RADIO CO.

Cedar Rapids, lowa

-~ A &
%, & i

Collins 18S Transmitter/Receiver,
used for reliable HF communica-
tions in major air-lines and execu-
tive aircraft uses a Winco-Engin-
eered Frame 51 Dynomotor.

SEND T”’S CO UPON TODA Y for complete information on how

® . . S
I”G_ POWER for the Natior's Mobile Communications

WINCHARGER
CORPORATION

Sioux City 2, lowa
Subsidiary of ZENITH Radio Corporation

Winco can supply you with reliable, efficient dynamotors and power e
supplies produced in volume at low cost.

To Wincharger Corp., Sioux City 2, lowa.

Send me the facts on Winco Dynamotors
and Power Supplies

City e ___ State__________
Coupon No. 163

e

Want more information? Use pest card on last page.



No load Half load Full load

UNRETOUCHED OSCILLOGRAMS OF OUTPUT VOLTAGE: output to 115v with less than 3% harmonic distortion.

1000va Sola Harmonic-Neutralized Constant Voltage “Commercial sine wave’ is maintained regardless of
Transformer operating from 110v input and correcting load capacity served.
[
+1% static magnetic voltage regulation
with less than 3% harmonic distortion
Static mggnetic.voltage regulz.ltion. with all its advantages “TYPICAL HARMONIC ANALYSES, TYPE CVH
—automatic, continuous operation; instantaneous response; _ CONSTANT VOLTAGE TRANSFORMER
no maintenance; self-protection against short circuits; Input | Output
and input-output circuit isolation — has harmonics in el I ST B
its output voltage. In the case of the Sola Standard CV Full load | 115 1150 077%  1.20% 0.34%
Regulator, harmonic distortion is held within an average of e N I IO
. . No load = 115 | 1162 065 036 | 0.60
only 14% at full load. However, even 14% 1is excessive on

*On production units, the fowest residval harmonic content may

some appllCatIOHS- occur anywhere between full load and no load.

Sola Harmonic-Neutralized Constant Voltage Transform-
ers have the characteristics of the Standard Sola CV Stabi-
lizer plus the added advantage of less than 3% harmonic
distortion in the output voltage wave.

Sola sinusoidal output stabilizers are ideal for the most
exacting applications. They are widely used to provide
stabilized undistorted voltage for instruments, production
control components, and communication gear. They are
especially suitable for input to a rectifier when close regula-
tion of the dc output is required.

Six standard ratings from 60 to 2,000va are immediately
available from your electronic distributor’s stock. Custom-
built designs with ratings from 30 to 15,000va can be ordered
in production quantities. A Sola sales engineer will be happy

TYPICAL MECHANICAL STRUCTURES: The two sta-

- : ’ bilizers on the left are stock units, the transformer
to discuss your specific requirements. on the right is a “special’ in the 7.500va size range.

A Consrit Votlage WRITE FOR BULLETIN 7L-CV-200
5 “_—A TRANSFORMERS FOR COMPLETE DATA

CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Eleciricul Equipment ® LIGHTING TRANSFORMERS for All Types of Fluorescent and
Mercury Vapor Lamps. &  SOLA ELECTRIC €O, 4633 West 16th Street, Chicago 30, Hlinois, Bishop 2-1414 & BOSTOM: 272 Centre Street,
Newion 58, Massachusetts &  NEW YORK 35: 103 East 125th Street  ® 1OS ANGELES 26: 2025 Sunset Boulevard o PHILADELPHEA: Com.me.rcml l:rfss?
Building ® CLEVELAND 15: 1836 Euclid Avenve ¢ KANSAS CITY 2, MISSOURI: 406 West 34th Street . Represeniatives in Gther Principal Cities

98 Want more information? Use post card on last page. December, 1954 — ELECTRONICS



CAPACITORS

MYLAR Dielectric

METAL ENCLOSED

Hermetically Sealed,
Miracle X Impregnated.

Types 612 and 613 extended foil construction
612 One End Grounded - 613 Both Ends Insulated

. le———————p

Vi

Types 614 and 615 tab construction
614 One End Grounded » 615 Both Ends Insulated

This MIFILM capacitor is unaffected by
severe climatic changes—retains extreme
high insulation resistance over complete
temperature range of —65° C to +150° C.
SUBMINIATURE SIZES OVER THE
ENTIRE CAPACITANCE AND VOLT-

AGE RANGE. Special sizes can be made
to withstand even higher temperatures.
Tolerances as low as =14 of 1%. Special
shapes available to meet your space re-
quirements.

MYLAR Dielectric

Commercial Type Construction

Enclosed in thermo-setting plastic
impregnated tube or ceramic case.

T - 7' '—4

=————— 1

Type 621 tab construction

A high quality, lower cost capacitor with
the same excellent properties obtained in
our hermetically sealed metal enclosed Mi-
film Capacitor. Miracle X Impregnated
(high temperature synthetic oil). Marbel-
ite plastic end seal. Excellent humidity re-
sistance. High insulation resistance. Low
capacitance change with temperature. Op-
erating temperature —65° C to +125° C.
Power factor less than .5%.

*Du Pont trade-mark for its Polyster film.

AN W1

CAPACITORS

ELECTRONICS — December, 1954

We custom-build to your specified sizes. Our engineers are always ready to
work with you on any capacitor problem. We invite sample orders for your
evaluation. Write for complete catalog covering these any many other types
of Good-All long life capacitors.

SO SUPERIOR they are being specified and used extensively by
Electronics,Radio and TV Manufacturers throughout America.

GOOD-ALL ELECTRIC MFG. CO.

114 West First Street o Good-All Building o Ogallala, Nebraska
Phane 112 ar 113

Want more information? Use post card on last page. 90



BARBER-COLMAN protects these from shock,
vibration, humidity with NOPCO" LOCKFORM

Barber-Colman Company, Rockford, Il is well
known for its varied line of aircraft temperature
and positioning control systems, actuators, air
valves, and other accessory equipment. In design-
ing the electronic temperature control shown here,
they required a potting material to protect the
fragile components and the connecting wiring. It
was necessary that the material be both light and
strong, have good electrical insulation properties,
and be impervious to salt spray and humidity. Cur-
ing temperature was not to exceed 250° F., and
after curing had to withstand ambient temperatures
up to 220° F.

Their search for the right material ended when
they tried one of the 50 different formulations of
Nopco Lockfoam. “By using Nopco Lockfoam as
the potting material,” states Barber-Colman, “we
were able to meet environmental operating require-
ments with an economy in manufacturing and as-
sembly time.”

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

These properties of Nopco Lockfoam are finding
new applications almost daily —and they are by no
means limited to electronics or aviation. Since
Nopco Lockfoam is poured-in-place, it exactly fills
the configurations you wish to fill. It is consistent
and reproducible.

One of the many formulations of
Nopco Lockfoam may be the means
of improving some product of yours,
oreven of bringing into being a prod-
uct that so far exists only on your
drafting board. Send for the free

informative booklet today.

IVOI.VD mw

Plastics Division

NOPCO

CHEMICAL COMPANY

Harrison, New Jersey
4858 Valley Blvd., Los Angeles 32, Calif.

December, 1954 — ELECTRONICS
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In harness racing as in capacitors you pick the leader by
looking at the record. That’s why at Cornell-Dubilier, we're
mighty proud of our record of new capacitor designs,
consistent dependability and outstanding field performance
—a record no other company can even come close to
approaching. That’s the record of

O CONSISTENTLY DEPENDABLE
- 4 : = PLANTB IN SO. PLAINFIELD, N. 4.3 NEW BEDFORD, * AND mASS. ; AND WOPE VALLEY, . 1
® ] "" INDIANAPELIS, IND.; SANFORD ANMR FUQUAY SPRINGS. R. €.; SUSSICIARY. RADIART CORP., QLEYELAND, OHIO
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ﬁnest name in

SONAR

Ingenuity of design, proven performance and superior
range with accuracy are the main reasons why EDO is now

regarded and recognized as the outstanding leader in the

development of echo-ranging equipment.

From deep depth sounders for navigation, survey, and
ocean bottom exploration to a wide variety of under water
detection systems, Edo equipment has made its mark and

proven its superiority.

That’s why when you see the Edo flying fish emblem on a
sonar equipment you can confidently recognize it as a prod-
uct of brilliant engineering and masterful workmanship—

reliable beyond question.

Just off the press! "The Story of Edo’—24 poge book
describing Edo’s diversified facilities and the com-
pany’s 29-year old history. Send for your copy today.

EDO SCANNING SONAR a typical example of a complex naval sonar
system, developed and built for the U. S. Navy by Edo.

A FEW OF MANY EDO SONAR
EQUIPMENTS FOR COMMERCIAL AND NAVAL USE

0 TO 6000 FATHOM DEEP DEPTH SOUNDER in wide use with
U. S. Navy (AN/UQN-1b) now available commercially
(Model 185). Gives clear indication of depth on cathode-ray
tube in two scales: 0 — 100 feet: 0 — 100 fathoms, Records
continuously in three scales: 0—600 feet: 0600 fathoms;
06000 fathoms, The finest deep depth sounder available.
For complete details send for Model 185 brochure.

i

EDO FISHSCOPE. Most advanced fish finding device available
today. Spots fish on cathode-ray tube in 0 — 250 fathom range,
then magnifies any 10-fathom sector 25 times for clearer view.
Commercial fishing boats equipped with the Fishscope report
better than average hauls in far less time thanks to this Edo
development. For full details send for Fishscope brochure.

NN

Since 1925

E Do CORPORATION .« COLLEGE POINT, L. I, N.Y. s

102 Want more information? Use post card on last page. December, 1954 — ELECTRONICS
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New time-saving AMF Everlock -
pre-assembled screws and Write for information or
lockwashers. In types, sizes and contact your nearest AMF

materials to meet your needs. Everlock Representative.

Kenneth D. Delanoy
Dayton 3, Ohio

Qscar P. Martin
Lakewood 7, Ohio
J. Ramsey Reese, inc.
New York 7, New York

J. M. Murphy
Manchester, Connecticut

fasten it and forget it... ol T i

Philadelphia 3, Po.

Sam T. Keller
Detroit 1, Michigan
W. L. Barth, Jr.
Chicago 34, Hiinois

C. W. McNeil
Houston, Texas

Another Product

il

Leonard F. Berg
$t. Paul 14, Minnesota

INDUSTRIAL FASTENERS

Thom Lundeen
Moline, Illingis

Forrest Moschner
St. Lowis, Missouri

A. J. Murphy
New AMF Everlock pre-assembled screws and lock- ’ DeWitt, New York
washers give you both . . . fast, one-operation application Richard C. Dudek
and vibration-proof tightness. Everlock washers, with the
exclusive alternating chisel edges, actually bite into the surface
of both screw and part. Even under the most punishing
vibration, Everlock fasteners stay secure—for good/

Tight, vibration-proof fastenings—for the life of your producs.

Beverly Hills, California
P. L. Robertson
Milton, Ontario, Canoda

Sam 7. Gleaves
Everlock locknuts spin down finger-free. After contact Louvisville 5, Kentucky
with work only 4 turn gives a sure, permanent: 1. J. Melntosh
6-way lock. Combine unequalled speed of application Ationta 6, Georgia

with true vibration-proof performance. Donald G. Teeling

A On your next order for fasteners, specify AMF Indianapolis 44, Ind.
K ¢ Everlock—and fasten it and forget it. Sizes, types and Oregon Indus. Factors
‘ A materials to meet any specifications. Portland 1, Oregon

TERMINALS' LOCKNUTS LOCKWASHERS
Plain and lock types. Both National fine and Internal, external and
National coarse threads. special types.

THOMPSON-BREMER & COMPANY

520 North Dearborn Street ¢ Chicage 10, lllinois
SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY CO., NEW YORK

~

“EVERLOCK' 1S A REGISTERED TRADEMARK:
OF THOMPSON-BREMER & COMPANY

ELECTRONICS — Decemter, 1954 Want morc information? Usc post card on last page. 103
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O Manufacturing

O O Manufacturing and product development
Ei D [ Manufacturing, product development and research
e o O pilot manufacturing, product development and research

INTERNATIONAL PROJECTOR
CORPORATION — BLOOMFIELD, N. J,

PRODUCING COMPANIES

@

GENERAL PRECISION LABORATORY
INCORPORATED —PLEASANTVILLE, N.Y. COMPANY-CLEVELAND

J. E. McAULEY MFG. CO
CHICAGO

SERVES INDUSTRY

THROUGH Cog]‘[li]ld[ﬂd’

RAULICS
::(? LIQUIDS HAN DLING

DUSTRIAL
RODFESSIONAL and IN
;ELEVISION EQUIPMENT

INSTRUMENTATION

SERVOS and CONTROLS

AUTOMATIC COMPUTERS
and COMPONENTS

ULTRASONICS

RADAR ang MICROwWAVE

MaTioN PiCTy
RE
and SQUNp EQUIPMENT

OPYICA, DEVICEg
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THE HERTNER ELECTRIC XEARFOTT COMPANY, INC
UTTLE FALLS, N.).




One of a series telling
how the producing companies of
General Precision Equipment Corporation
are contributing to America’s progress.

precision lecﬁzzo/og)f

GPE Coordinated Precision Technology is the basic GPE operating policy which

inter-relates the research, development and manufacturing facilities, techniques

and capabilities of the producing companies of General Precision Equipment

Corporation. Thus each company’s specialization in its particular areas of compe-

tence is supplemented by the application of the resources of the other companies,

wherever relevant. A diversified line of advanced precision equipment of superior

design and performance has resulted trom this application of the newest and most

advanced techniques possessed among the companies in every technical capacity.

eg. n

gLECTRO

N l c s Ten of the
GPE Producing
Companies work in this important field.
These companies were “born in electronics”
and pioneered in its development before the
word was coined. Their work covers every
phase of electronics and GPE coordination re-
lates each new electronic problem to the spe-
cialized knowledge and experience which is
most valuable. This secures the optimum solu-
tion for the customer with minimum expendi-
ture of time and money.
GPE Producing Companies have been re-

Kearfott X-band Test Set,
frequency range 8,500 to
410,000 MC; a unique all-
purpose portable radar.
test sef, comprising a
power monitor, spe¢-
trum analyzer, wave-
meter and signal gen-
erator which supplies an
accurately calibrated
signal of known level!
with variable amplitude
and pulse-width com-
binations. Also provides
FM, square wave and.
» CW output. .

& B

Most advanced technological products
which utilize electronics also call for other
advanced technological skills. Though space
allows only for an outline of GPE’s work in
electronics, both the capacities chart on the

sponsible for the research, development and
manufacture of a wide range of electronic
precision components, equipment and systems,
including Theatre Sound Systems, Sonar
Equipments, Flight Simulators, Industrial
Control Systems, Analogue Computers, Dig-
ital Computers and Components, Industrial
and Studio Television, Navigation Systems—
both airborne and marine. GPE systems, in
most instances, are advanced concepts, often
employing components specifically developed
for the purpose by one of the GPE companies.
Of the great number, two are shown.

Librascope X-Y Plotter and

‘Recorder; automatically
displays dota derived
‘from punch coards, me-
chanical or electronic com-
puters or sensing ele-
ments; features rapid
graphic 2-axis display
‘with ’‘provision for 10
fold scale expansion and
xero suppression, Used
.in aero-dynamic and
‘electronic research, as
well as in mass data re-
duction systems for bus.
iness and industry.

facing page and most of the products men-
tioned ahove serve to suggest the broad coor-
dination of technical capacities in all fields
which exists as a result of GPE Coordinated
Precision Technology.

Address inquiries . GENERAL PRECISION EQUIPMENT CORPORATION

92 GOLD STREET, NEW YORK 38, NEW YORK

[amrro)

Famoces 7oe Tha Pineal”
S

AMPRO CORPORATION
CHICAGO

LINK AVIATION. INC,
BINGHAMTION, N. Y.

ASKANIA

REGULATOR COMPANY

THE STRONG ELECTRIC
CORPORATION-TOLEDO

ASKANIA REGULATOR
COMPANY - CHICAGO

IBRASCOPE

SBLUDWORTH MARINE
NEW YORK

LIBRASCOPE, INCORPORATED
GLENDALE. CALIFORNIA



MICRO SWITCH Precision Switches

A PRINCIFLE OF

GOOD DESIGN

5
L] % L
C Sealed Toggle Switch

i .

E Push Button Assembly

F Rotary Selector Switch

23

electronic designers turn to

MICRO SWITCH

for manually operated switch
components

® Wide variety @ Small size
¢ Light weight ® Utmost reliability

MICRO SWITCH precision switches shown here
are typical of hundreds of switches developed to
meet the specific requirements of the electronics
industry. Whether your requirement is for a slide
switch, a push switch, a toggle switch, or a rotary
selector switch, consultation with MICRO SWITCH
engineers can save you time and money.

Slide Button Switch. Designed for two-circuit con-
trol. Two subminiature switches mounted in a three-
position, maintained contact, slide-button assembly.
Both switches can be wired normally-open, both
normally-closed, or one in each position.

Push Button Assembly. For panel mounting with
push-button plunger mechanism sealed at the panel,
thereby protecting subminiature switch on inside of
panel. Extremely small—complete assembly weighs
only .04 1b. Operating force may be from 3 to 6 lbs.

Sealed Toggle Switch. Supplied with external
panel seal and internal bushing seal below the bat
handle. Has bushing for panel mounting and may be
equipped with keying tab where desired.

Toggle Switch Assembly. For panel mounting and
provides control of as many as 4 circuits. One of two
single-pole, double-throw subminiature switches is
actuated in each extreme toggle position. Require
minimum space behind mounting panel.

Push Button Assembly. Composed of two single-
pole, double-throw subminiature switches. Switch
provides an improved “‘feel” and simultaneous make
and break of the two circuits.

Rotary Selector Switch. Uses from 2 to 8 single-
pole, double-throw subminiature switches to control
multiple circuits. It permits 2 to 8 switching posi-
tions with spring or manual return to neutral position.

For complete information on these switches
—or the complete MICRO SWITCH line

call your nearest MICRO SWITCH

branch office. Why not do it NOW?

MICRO SWITCH provides a complete line of <
extremely reliable, small-size, Figh-capacity, M E 7 R o s w I T c H
snap-action precision switches and mercury

switches. Available in a wide variety of sizes,

shapes, weights, actuators and erectricatchar A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY s

acteristics. For all types of electrical controls. I

106

FREEPORT, ILLINOIS HONEYWELL
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POWYWER
PACK AGE

for fire detectors

STARBOARD COCKPIT
ENGINE SYSTEM ALARM SIGNAL

KEYSTONE
ELECTRONIC AMPLIFIER

T
\
PORT

ENGINE SYSTEM

Outline of typical continuous element system

Keystone electronic amplifiers power fire
detection system in latest jet fighters

These twin Keystone amplifiers power the continuous resetting fire
detection system supplied by Walter Kidde & Company, Inc., for
the nation’s newest jet aircraft.

Units for each engine provide constant power through the flexible sens-
ing element, which gives immediate warning of fire in any engine zone.

These special purpose, Kidde-designed electronic amplifiers were pro-
duced by Keystone to meet military specification MIL-D-7872, and

to operate under extreme vibration and temperature changes.

Rigid production control and exhaustive testing assure dependable per-
formance, long life.

This unit is typical of the special electronic and magnetic amplifiers pro-
duced by Keystone to meet unusual requirements in military and com-
mercial installations. New applications are constantly making

more demands on control and power systems — require new and

unique amplifiers to solve individual problems. Whatever your
particular need, Keystone can furnish exactly the right amplifier to
meet your specifications ... from design and development through
production.

Find out how Keystone can cut your engineering and production time
and costs — send an outline of your amplifier needs to the Engineering
Department today. If your application involves magnetic amplifiers,
send for the handy Keystone Magnetic Amplifier Reply Sheet, a quick
data sheet which helps Keystone engineers recommend the necessary
amplifier promptly and accurately.

Write for further information on electronic and magnetic amplifiers TODAY.

keystane ...~ ...

901 23RD STREET ® UNION CITY 2. N J ® UNION 6-5400
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Stabilize Amplifier Gainwith =

GLOBAR &

VARISTORS

-
b
S SERIES DROPPING
z RESISTOR
ISy
[o]
Di 100 Variation of gain with
w / .\ supply voltage for
g 125K 7 pentode in circuit
w using linear resistors and
= VOLTAGE SENSITIVE voltage sensitive {(nou-
z RESISTOR linear) resistors.
Z g5
3

Circuit using voltage-
&« sensitive resistors has ‘
o voltage divider returned
= to ground through cath-
S 80 90 100 110 120 ode resistor.
& SUPPLY VOLTAGE IN PERCENT OF NORMAL e

B+

STANDARD
RESISTOR

VOLTAGE
SENSITIVE
RESISTOR

Varying supply voltages need not affect perform-

HOW YOU CAN USE GLOBAR TYPE BNR VARISTORS

ance of pentode amplifiers. A GLOBAR® Type BNR

Voltage Sensitive Resistor in the low potential PRODUCT

APPLICATIONS

section of the voltage divider— returned to ground
through the cathode resistor, as shown in this circuit
for a 12SK7 —effectively limits gain fluctuations to
within +0.2% when supply voltage varies from
—10% to +10%. The same supply variation in a con-
ventional circuit, with a regular series dropping re-
sistor, results in fluctuations up to +2.5%...more
than 12 times as great.

GLOBAR BNR varistors give similar stabilization

Television Receivers,
Cathode-ray Oscilloscopes

Communications
Equipment

Relays, Solenoids, Vibrat-
ing Contact Devices, etc.

. Small Motors
with nearly all r-f pentodes—and some beam

pentodes. Our engineers will work with you on
any voltage stabilization problem you have. ..
without obligation. Write Dept. EL 87-43, The
Carborundum Company, Niagara Falls, New York.

Low voltage devices

Electronic circuits

—

Automatic picture-width control; surge
limitation to protect tubes.

Auatomatic signal-strength control; surge
limitation to protect tubes.

Reducing surge voltage peaks to limit
arcing, insulation stresses.

Surge limitation to reduce arcing of
contact points.

Spark reduction to lower interference on
radio and television.

Voltage stabilization; surge limitation;
generation of unusual wave shapes,
harmonics; DC control of AC resistance;
volume compression.

GLUBAR@ ~ Ceramic Resistors

by CARBORUNDUM
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There's sumething new in electronics this year. . .

IT'S THE DAREX Flowed-in GASKET PROCESS!

And this fact-filled brochure gives you the whole
Flowed-in Gasket Story. Here are a few samples of
the things you'll read in this informative new book:
ABOUT COSTS

Using the DAREX Flowed-in Gasket Process, a major
electronics manufacturer is saving $50,000 per year
in labor and materials on a single gasketing opera-
tion. As a result of this striking cost reduction, the
firm has recommended the DAREX Process for several
more gasketing operations.

ABOUT THE PROCESS

The Flowed-in Gasket Process is a new application
of a method of sealing developed by Dewey and Almy
researchers over 30 years ago, and successfully used
in food container manufacture ever since.

The DAREX Flowed-in Gasket Process is more than
a sealing compound . . . more than a machine . ..
more than an engineering service . . . it’s a complete
Process! So when you switch to Flowed-in Gaskets,
you get all three.

Compounds— Over 800 formulations available to meet
most needs. Or Dewey and Almy chemists will
develop a “job-tailored” compound for you.

Machines— To apply the compound, Dewey and Almy
designs and builds machines based on more than
30 years’ field experience. .

Service— Every machine is precisely adjusted to your

specifications before it leaves the shop. When it

arrives, a Dewey and Almy Engineer is on hand'to
install and adjust the machine. Then he trains your
operators to full proficiency. And whenever you need
him, the Dewey and Almy Man is at your service.

ELECTRONICS — December, 1954

For gasketed parts
like these . .

This FREE BOOK
CAN HELP YOU
CUT COSTS!

_>

DEWEY ond ALMY

Chemical Company
Cambridge 40, Mass..
Offices or subsidiaries in Buenos Aires, Chicago, Copen-

hagen, London, Melbourne, Milan, Montevideo, Montreal,
Naples, Paris, San Leandro {Calif.), Sao Paulo, Tokyo.

Disciwer what DAREX “‘Flowed-in"" GASKETS can do for YOU

— — — — MAIL THE COUPON TODAY! = — — = ~
DEWEY and ALMY Chemical Company

Dept. E-12

Cambridge 40, Mass,

Please send me the new DAREX Flowed-in GASKET Book.

Street

City State

Want more information? Use post card on last page. 109






Alert manufacturers of electronic products get greater results

from advertising dollars by getting their product stories told

directly to the purchasing influences of the industry in the sales
1 pages of . ..

12 issves of electronics

where 35,000 subscribers read the editorial pages and re-read
them for the very latest developments in product design, cir-
cuitry, production techniques and other information vital to
their work.

l Electronics Buyers’' Guide

*. Sig
\_ The men who specif
vﬁ-.l peaty

AY

%The men who buy

These important purchasing influences of the electronic industry have, throughout the years,
grown accustomed to using the ELECTRONICS BUYERS’ GUIDE as their sole product reference
source . . . for fourteen years they have relied on the “Guide” for its complete, accurate and
up-to-date information, serving them year upon year in the exacting manner they require. These
technicians of the industry choose and use the “Guide” as their Breadboard Blue Book . . . that’s
why manufacturers with electronic products to sell get more results from their advertising dollars

by doing a complete year 'round product selling job in 13 issues of ELECTRONICS.

BUDGET NOW FOR 13 INSERTIONS IN ’55!




FOR ALL Ku-BAND APPLICATIONS
SPECIFY THE FINEST KLYSTRON...

VARIAN’S NEW VA-94

Varian now offers the most advanced reflex klystron ever
developed for airborne radar local oscillator and beacon
service. The VA-94 provides a minimum power output

of 20 mw throughout its range of 16 to 17 kme . . . to give
you absolutely reliable operation at any altitude

without pressurization.

Exclusive Varian features include a unique brazed-on
external tuning cavity . . . to assure you of excellent fre-
quency stability, extremely low microphonics, slow tuning
rate and long tuning life. Its single screw tuner adapts
easily to motor tuning. The VA-94 weighs only four ounces
and mates directly with standard waveguide flanges.

TYPICAL OPERATION

Frequency 16.5 kme FOR EXPERIMENTAL APPLICATIONS .., SPECIFY THE
Resonator Voltage 300 v VERSATILE NEW VA-92. Varian’s VA-92 meets all reflex
Resonator Current 38 ma oscillator requirements in the frequency range 14 to 17.5
Reflector Voltage — 150 v kme . . .is especially suitable for signal generators and
Power Output laboratory testing. It gives you the ease of tuning, rug-
(VSWR < 1.1) 40mw gedness and reliable performance that has made Varian
Electronic Tuning 65 mc klystrons the first choice among microwave engineers.

Special features include linear reflector voltage tracking,
wide tuning range and high altitude operation without
pressurization.

FOR OTHER K-BAND APPLICATIONS ... SPECIFY V-39,
V-20 AND VA-96.

FOR COMPLETE SPECIFICATIONS and technical data on the
outstanding new VA-94, and other Varian klystrons, contact our
Application Engineering Department.

IN KLYSTRONS, VARIAN associates

THE MARK OF
LEADERSHIP IS

PALO ALTO 1, CALIFORNIA

Representatives in all principal cities
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A MESSAGE TO AMERICAN

INDUSTRY . ONE OF A SERIES

Next Steps in Atomic Progress. ..
A Challenge to American Industry

The purpose of this editorial is to throw light
on the significance for American industry of
recent changes in the stalutes that control the
development of atomic energy.

The need for clear light on the meaning of
this new legislation is made more urgent by
the political confusion and distortion that
marked its course through Congress. The po-
litically inspired charges of “giveaway” that
delayed its passage — charges that were almost
totally unrelated to the legislation itself —
helped to obscure the vital importance of the
step finally taken by Congress.

In sober, post-Congressional fact, the prin-
cipal significance of the new atomic legislation
is that it extends to private enterprise respon-
sibility for the development of peaceful uses of
atomic energy, whereas heretofore this re-
sponsibility has rested in a tight government
monopoly. And this extension is made on
terms that emphasize the responsibility
far more than they open any opportunity
for economic gain in fulfilling it. The re-
vised Atomic Energy Act provides that:

1. Industry may now own and operate its
own nuclear reactors, under license from the
Atomic Energy Commission. And it may build
and sell nuclear reactors for export.

2. Industry may use — but not own — nuclear
materials at the discretion of the Atomic Energy

Commniission.

3. The Atomic Energy Commission will
make available to industry scientific knowledge

that may be useful in developing peaceful ap-

plications of nuclear energy.

4. For the first time, industry will have the
right to patent inventions in the field of non-
mililary nuclear energy. However, “hasic” dis-
coveries must be made available to all compa-
nies in the field for a period of five years, after
which they, too, will revert to normal patent

status.

Two Kinds of Know-How

These provisions, despite the imposed limi-
tations, represent the first positive step toward
development of nuclear energy for peaceful
applications in the United States. Potentially
useful knowledge, previously locked in the
minds of government scientists, will now be
available to all those who are willing and able

to put it to work for the good of mankind.

The advantages to be gained from enlisting
the talents of American industry in the devel-
opment of peaceful atomic applications are
imposing. As The (London) Economist, Eu-
rope’s leading economic journal, recently re-
marked, “The atomic scientists are in a position
to surmise how atomic energy can be applied...
but they lack the specialized knowledge of en-
gineering design and operating technique just
as industry itself lacks atomic knowledge.”
Now the engineers of private indust rv need no
longer lack the atomic knowledge, and there is
granted to them at least a restricted freedom
to apply it to the solution of their engineering
and operating problems.



But the new opportunity for private
industry to find constructive uses for the
science of nucleonics earries with it a
grave responsibility. These uscs must be so
developed that they will benefit the people of
all the free nations. It is esseutial that the
United States, which pioneered in developing
lethal uses for atomic fission, demonstrate to
the world our paramount interest in its peaceful
application. It would be a moral set-back to the
free world almost beyond calculation if the
Communists should be able to offer to the
poorer nations of the world the benefit of low
cost atomic power —provided by Communist
technicians — while we concentrate primarily
on building our stockpile of atomic and hydro-

gen bombs.

Race For a Peaceful Victory

Most of the experts are agreed that it may
be many years— perhaps ten, fifteen or more
—before the cost of electricity from atomic
fission can be reduced to a level that will make
it competitive with conventionally produced
power in most regions of the United States.
But most of the world is not nearly so fortunate
as we are in power resources. Electricity, even
at a cost far higher than the average that pre-
vails in the United States, would be a blessing
in many countries, and the nation that provides
the technology to bring it into being will score
a great moral victory.

The useful potential of nuclear energy is not
restricted to the generation of electric power —
although twenty years from now this use will
be highly important to the power industry of
the United States. Even with the limited re-
search that has been done in this field thus far,
the use of radioisotopes— the radioactive prod-
ucts of atomic reactors — is saving American
industry an estimated $100 million a year.
Commissioner Campbell of the AEC, who made
this estimate, believes that these savings may
well reach $1 billion a year within ten years.
Radioisotopes are already at work in industries
ranging all the way from paper manufacturing,

where they measure paper thickness, to pipeline
transportation, where they mark the dividing
lines between shipments of different products
(at an estimated saving of $500,000 a year).
Medical applications of these same radioiso-
topes hold promise of longer and more com-
fortable lives for those who are stricken by

cancer and other diseases.

Above All a Challenge

The new Atomic Energy Act is a crucial
stride toward the day when all these benefits
—and undoubtedly others not yet revealed by
research — will be realized. But it is a step
that is essentially permissive. It still leaves it
to private industry for the most part to decide
what is to be done and how soon.

The new act is thus, above all, a chal-
lenge. It confers on private industry the re-
sponsibility to assume a leading role in the
development of peaceful uses for nuclear
energy, a step long urged by NUCLEONICS,
a McGraw-Hill magazine devoted to atomic
energy. To achieve a success in this task that
will measure up to the requirement of the na-
tional interest, this development must command
all the resources and ingenuity that private
enterprise can apply —and do so without
promise of glittering prizes surely to be won.
But now that the responsibility has been
defined and the challenge offered, Amenr-
ican industry will, we believe, measure up
to its grave and mighty import.

This message is one of a series prepared by the
McGraiw-Hill Department of Economics to help
increase public knowledge and understanding
of important nationwide developments that are
of particular concern to the business and pro-
fessional community served by our industrial
and technical publications.

Permission is freely extended to newspapers,
groups or individuals to quote or reprint all or
parts of the text.

Wé"m
PRESIDENT
McGRAW-HILL PUBLISHING COMPANY, INC.




“Retains Flexibility - Resists Abrasion”

o

R I ———

~ R

!;“:'“/

says Redmond Company
of TEMFLEZX® 105 Tubing

In making the field connections for the unique TRI-FLUX shaded
pole micromotors built by Redmond Company, Ine., Owosso, Mich.,
a 114”7 length of Irvington’s Temflex 105 Tubing is slipped over the
tead from one field coil, and the lead is twisted together with the
conncction from the next ficld coil. Twisted wires are then welded

and bent back, and the Temflex tubing drawn over the welded joint. eels (0
The entire field is then varnished and baked. IRVINGTON
In addition to abrasion resistance and retained flexibhility, “resistance for Insulation Leadership
to baking heat and high dielectric strength are other reasons for INSULATING VARNISHES
using this material,” says Redmond about this flexible plastic tubing. VARNISHED CAMBRIC
Temflex 105 also carries Underwriters’ Laboratories approval for con- VARHISHED PAPER
tinuous operation in air at 105° C.— and for 90" C. operation in oil. VARNISHED WOVEN GLASS
n . . . . S— . INSULATING TUBING
flex 105 Tubing is pr d vington’ tic ision in all
Temflex 105 Tubing is produced by Irvington’s Plastics Div CLASS “H" INSULATION

standard colors, 1o fit all standard wire sizes. It’s identified by the
continuously printed name on the tubing surfuce —— look for it when
you buy high-temperature tubing. Send for literature and samples.

*T.M. Reg. U.S. Pat. Ofl

IRVINGTON 30007
DIVISION OF MINNESOTA MINING & MANUFACTURING COMPANY

11 ARGYLE TERRACE, IRVINGTON 11, N.J. ¢ PLANTS: IRVINGTON, N. J.; MONROVIA, CALIF.; HAMILTON, ONTARIO, CANADA
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UNDISTORTED |
100%
MODULATION
AM
WITHOUT
FM

WITH THE
STANDARD SIGNAL
GENERATOR

TYPE TF867

EXCELLENT amplitude modulation is an outstanding feature —a.m.

accompanied by unmeasurable f.m. Other features include :

Wide Range: 15 kc to 30 mc on I5 ft. high-discrimination full-vision scale.
Grystal Accuracy: 0.01°%, with built-in 1 mc harmonic source.
High Output: 4 voits down to 0.4 microvolts.
Flexible Modulation: 1nternal 400 and 1,000 cps, external 50-10,000 cps within a db.

Also incorporated : Automatic level control, overall negative feed-back from r.f. G AT T G DT

output to modulation input, modulation monitoring by dual- gy efo-

rectification and variable impedance termination with animated
diagram.
A signal generator also ideal as a video oscillator for wide-hand television systems.
Full data and prices of any of the items listed below will be mailed immediately on request.
STANDARD SIGNAL GENERATOR TF 867 - FM/AM SIGNAL GENERATOR TF 995
UNIVERSAL BRIDGE TF868 - FM DEVIATION METER TF 934 /
VACUUM TUBE VOLTMETERS + FREQUENCY STANDARDS - OUTPUT METERS

WAVEMETERS - WAVE ANALYSERS - Q METERS + BEAT FREQUENCY OSCILLATORS 320 ke Carrier modulated at 400 cps

awdio source on lower trace shows fidelity.

TEST OSCILLOGRAMS

MARCONI INS’TRUMENTS

23-25 BEAVER STREET : NEW YORK 4
CANADA : CANADIAN MARCONI CO., MARCONI BUILDING, 2442 TRENTON AVENUE, MONTREAL
ENGLAND: Head Office: MARCONI INSTRUMENTS, LIMITED, ST. ALBANS, HERTFORDSHIRE

Managing Agents in Export: MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2

14 Want more information? Use post card on last page. December, 1954 — ELECTRONICS



HIGH PRODUCTION
PROTOTYPES

ENGINEERING DEVELOPMENT
RESEARCH

Subminiature Filters

FOR TELEMETERING
AND AIRBORNE EQUIPMENT

v
—
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0 3000 3000 5400 7350 105K 45K >
FREQUENCY IN CPS FREQUENCY

ATTENUATION

20 —

—1.5 f CUTOFF

£ L0 105, SRS - S
ENSELLENT| SR, PAGS ECHAR’ e Y OFFERS OVER 45 db ABOVE f2 (f2= 1.5 f1).
ACTERISTICS—DESIGNED TO HERMETIC SEALED — STUD MOUNTED — TEF-
L srectaTons 0L TUX) bt RS, SOMEE Sis
PRI RGNS DREET TN AVAILABLE 'IN SUBMINIATURE VERSION.

FOR ADDITIONAL INFORMATION CONTACT

Comuuchnou AccEsSSORIES COMPANY

HICKMAN MILLS, MISSOURI e PHONE KANSAS CITY, SOUTH 5528
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QUALITY, SERVICE
and ONOMY i

cans with inside fitting cov-

ers in all 22 sizes (AF through

NB) to meet the latest MIL-T-

27 specifications as well as to cus-
tomers’ requirements.

Tools are being rushed to com-

pletion. Presses are installed and

waiting. Soon . . . consistent, TOP

QUALITY drawn cans and covers will

be made available to the electronic indus-

try. On March 1, 1955 production on these

cans will start to roll out of the HELDOR

plant. Orders accepted now for custom-size

drawn cans for earlier delivery.

We're all sec NOW to save you money! Send us

your specs or prints on your drawn can requirements
today! Write for complete information!

Don’t forget. . . you can effect major economies on any or all
of Heldor’s products and services listed below.

Other #ﬂw Products:

® Compression-type and new @ Fabricated Cans & Cov-
NON-TWIST, Hermetic Seal ers and related preci-
e Lock-in Terminals sion metal products.

@ Centrifugal Hot Tinning and other finishes. ® Metal Stampings.
@ A Complete, hermetic seal Assembly Service! ® Complete Tooling.

NOW you

can forget about
drawn can problems.
HELDOR — the first

name in fabricated cans

HELDQR HERMETIC SEALCOMPANY, INC.
238 Lewis Street .o Paterson, N. J.
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Another G-E Capaci-
tor First for the Elec-
tronics Industry

G

S i

. y b Ty
-1 PN v b g TR |

DRAWN-RECTANGULAR CASE has no soldered seams, does not depend

on solder for mechanical strength and effective sealing.

new. .. G-E CAPACITORS IN
DRAWN-RECTANGULAR CASES

s Solderless, double-rolled cover seam

e Seamless case with standard dimensions

General Electric is now producing fixed paper-dielectric
capacitors in seamless, solderless cases with standard
dimensions that comply with or exceed MIL specifications.
For complete information contact your G-E Apparatus
Sales Office or write for Bulletin GEC-809A to Section
442-24, General Electric Co., Schenectady 5, N. Y.

progress /s Ovr Most Important Product

GENERAL @3 ELECTRIC

SOLDERLESS DOUBLE-ROLLED COVER SEAM

makes a mechanically strong, hermetic seal.

BOTTOM OF CASE IS INDENTED to permit mount»

ing in inverted position,

ey

=~ .

r

[ =

¥ v

UPRIGHT OR INVERTED MOUNTING is possible
using either spade lug, or footed brackets (above)

FOUR BUSHINGS STYLES are available for applications below STANDARD CASE SIZES are interchangeable, making it un-
2000 volis d-c, special skirted bushings for higher voltages. necessary to change drawings or circuit layouts.

Want more information? Use post card on last page.
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each of these HOLTZER-CABOT motors
solved a special problem!

Holtzer-Cabot specializes in motor and gener-
ator design, and 1s tooled to produce both AC

and DC motors and generators, in a wide range

of frames, with unlimited varieties of mechanical

and electrical features.

Quality motors correctly designed result n

lowest ultimate cost.
Bring your small-motor application problem to

Holtzer-Cabot. Our experience in developing
custom-built motors assures you of a prompt and

expert solution.

N.B. — The different mechanical designs shown were
selected from one day's quantity production.

NATIONAL PNEUMATIC CO., INC. *> HOLTZER- CABOT °'vis'ors

125 Amory St., Boston 19,.Mass. m”\ Designers and manufacturers of mechanical,
Sales Service Representalives pneumatic, hydraulic, electric and electronic

in Principal Cilies throughout the World equipment and systems
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‘Broadband RF Power Meters

THE CHOICE OF ALL ARMED SERVICES ﬁ
B s ; e

PRd

FOR MICROWAVE POWER MEASUREMENTS
POWER e PULSE and CW =5,W to 5W average

FREQUENCY : 20mMc — 10,000McC
ACCURACY 25 % Absolute at all ranges,

® frequencies, temperatures
‘e ae oo o« INDICATIONS: Direct Reading
oo s CALIBRATION: Compensates for All Variables
oeoosoe R-F COMPONENTS: 3, 6, 10 and 20db Attenuators,
Bolometer Mount and Elements, R-F Cable
oo oooo BOLOMETER: Broadband, High Overload Capacity
I e eeees PLUMBING: %" and %" 50-ohm Coaxial
{ oeeves POWER SOURCE: 115VAC +15%, 50-1000 cps
eoooeeo CONSTRUCTION: Rugged, meets all JAN, MIL re-

quirements

TYPICAL APPLICATIONS

Microwave Links . . . Television . . . Communications . . .
Radar . . . Telemetering . . . Signal Generators . . .
Lahoratory Standards.

Write for descriptive literature to Department E-12

Bruno - New York Industries Corporation

DESIGNERS AND MANUFACTURERS OF ELECTRONIC EQUIPMENT
460 WEST 34th STREET . NEW YORK 1, N. Y,

e e i T i s s e e e e e e e, S,

o o o e e o e D P T S e e S e e o T S . e e i e S

HIGH RESOLUTION
LABORATORY STANDARD

DC VOLTMETERS

For most applications these rugged portable, self-
contained nulling voltmeters replace a potentiometer,
voltbox, galvanometer and standard cell combination.
They are suitable for laboratory use, production line
testing and field service.

Model LVM-5

Yoltage Range: 0-100 Volts DC
Resolution: At least 50 microvolts between 0 ond 1 volt
500 microvolts between 1 and 10 volts
5 millivolts between 10 and 100 volts
Absolute Accurocy: == 0.1% of reoding
input Impedance: Infinite at null

Model PYM-4

Voltage Range: 0-600 Volts DC
Resolution: At leost 5 millivolts between 0 and 10 volts

Computer Company of America, Division 50 millivolts between 10 ond 600 volts
of Bruno-New York Industries Corp. also Absolute Accuracy: = 0.1% of reoding
manufactures the IDA analog computers Inpuimlnpedance: i eneiall
and accessories. Their usefulness in the field The Model LVM-5 may also be used as a deflection
of dynamics has been proven over the years. potentiometer, a sensitive null indicator and a precision
A complete line of standard computers, millimicroammeter. Write for catalog PL which describes
instruments and regulated power supplies is these instruments completely. Address Dept. E-12
supplemented by the ability to design and
manufacture specialized equipment for your .
particular applications. Your inquiries are c’"‘p“'e' Company of America
invited. DIVISION OF BRUNO-NEW YORK INDUSTRIES CORP. [£“
460 WEST 34TH STREET . NEW YORK I, N. Y.
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New variety of CLARE
Type J Relay

provides a power relay
as sensitive and accurate
as telephone-type relay

Hendles inrush current of 50
amperes for 50,000 operations

—iating of 10 amperes, 272

volts d-c.
The new cLARE Type J Relay has all the advantages
of the small size, light weight and sturdy construction Has exceeded 500,000 opera-
which makes the standard Type J Relay so popular e tions on motor load of 6 am-

with designers of electrical and electronic equipment.
Increased current carrying capacity is provided by

peres—inrush current of 15
amperes—at 70,000 feet alti-
tude.

the use of Code 18 (Silver) heavy duty contacts which
are riveted to the springs. A combination of the
standard Type J twin contacts and the new heavy
duty contacts is also available.

Nominal rating of this new Type J Relay is: 10
amperes, 115 volts a-c (resistive); 10 amperes, 27%
volts d-c. The relay is 24" long, 124” wide and 134"
high with twe Form C contacts.

Long life and increased adjustment stability is pro-
vided by a new hinge-type armature. The new heavy-
duty yoke has a stainless steel pivot pin with a large 3
bearing surface which turns in precisely reamed bear- = L‘f;‘?’;
ings of nonferrous material. Bisi !

I~

Type JV Video Relay
for high frequency currents

Standard Typ= J Relay with
independent twin contacis

For complete information write for CLARE

Bulletin No. 119. For information on other variations
of the Type J Relay send for our Engineering

Data Book. Address: C. P. Clare & Co.,

3101 West Pratt Blvd., Chicago 45, Illinois. In
Canada: Canadian Line Materials Ltd., Toronto 13.
Cable Address: CLARELAY.

V.01
LLLL

FIRST |
in the industrial field
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OW ARE YOUR COMMUNICATIONS ?

Do the booklets, pamphlets, and manuals you use really work for you?
Are these vital publications, that tell the story of your products and your
company, as effective, readable, well designed and illustrated as they can
be? Today more than ever, your entire operation is judged by each annual
report, cmployce manual, and public relations piece that you produce.
Have you cxamined your communications lately? If you have any doubt
as to the impact of your instructional and promotional literature,
remember ...

COMMUNICATION IS OUR BUSINESS

For a good many decades McGraw-Hill has stood for complete coverage
in the business literature field. Now the McGraw-Hill TECHNICAL WRITING
ServICE offers a new approach to your publication problems — an inte-
grated writing, editing, illustrating, and printing service for the custont
production of: INSTRUCTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS,
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES,
PROCEDURAL GUIDEs and other collateral litcrature. More than 150 editorial
and graphic cxperts are at your disposal, ready to prepare high-quality
material to your own or government specifications. Save time, save money
... and make your communications work! Let our stall be your staff lor
technical and business publications.

McGraw-Hill Book Co. TECHNICAL WRITING SERVICE

Write or phone Technical Writing Service, McGraw-Hill Book Co., Inc.
330 West 42nd Street, New York 36, N. Y. e LOngacre 4-3000

This service is available through ad agencies.
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ELECTRO TEC
SLIP RING

HIGH TEMP PLASTIC!

NEW ETC-7 (POLYESTER RESIN)
USED ON ILLUSTRATED PART FOR
HIGH TEMPERATURE OPERATION

4

GOLD RINGS

2Tt SO lalGEE I RTRIN G e Coeﬁlngtvlvaséatlrr%s were incorporated in

= i
ENTIRE RING TH!CKNESS ELEC- the assembly illustrated above, having 45
TRODEPOSITED* UNIFORM rings, dia. .180”, ring width .020", barrier
HARDNESS, 9010 100 BRINNELL. width .010”. Overall length, less leads 1.763".

Electro Tec Corp., in its constant endeavor
to keep pace with the most exacting
requirements, has developed these new
processes and products. They provide
flawless performance under conditions far
exceeding the capabilities of other types
of construction. Where high temperature

is involved, the superiority of these
assemblies is so marked, that acceptance
has been industry-wide. At the same time,
an increasing number of users are
specifying these assemblies for the
ultimate in dependability under normal
operating conditions. Inquiries will
receive prompt attention; no obligation.

3

ANAMARARARAY

i

< 72 rings on integral support — no accumulated tolerances —

fulfills electrical, minimum weight and space requirements.
- = o - »7d

Combining
low friction torque
slip rings (.060 dia.) with ref-
erence switch segments.

Dual purpose
assembly com-
bining “V"" grooved signal cir-
cuits-and wide power Fings.

Miniature high
speed sampling
— 24 channels.

PRODUCTS OF PRECISION CRAFTSMANEHIP ~

BY A NEW AND REVOLUTIONARY PROCESS
ELECTRO TEC
CORP.

SOUTH HACKENSACK, NEW JERSEY

ke
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How to make a Magnetic Core

that’s really small? Use PERMENDUR!

‘}\\\\W\& A !\'\\

Write for

your copy
“MAGNETIC MATERIALS"”

This 32-page book contains valu-
able data on all Allegheny Ludlum
magnetic materials, silicon steels
and special electrical alloys. Illus-
trated in full color, includes essen-
tial information on properties,
characteristics, applications, etc.
Your copy gladly sent free on
request.

ADDRESS DEPT. E-60
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When the conditions of service
make it imperative for you to hold
the size and weight of magnetic
cores atan absolute minimum, that’s
the place to use Permendur. With
it you can push the flux density up
to 20 kilogausses, and practically
climinate weightas a consideration.

Along with its suitability for cores
wherever the premium 1s laid on
compactness, Permendur is just the
thing for sonar magnectostriction
applications, too. We¢ maintain
proper annealing facilities for this

STEELMAKERS to the Electrical Industry

Allegheny Ludlum

Want moere information? Use post card on last page.

alloy. Write for technical dara on it,
and let our engineers help you to
cash in on its possibilities.

In addition to Permendur, we
offer a range of high-permeability
alloys, oriented silicon steels and
other electrical alloys that is un-
matched in its completeness. Our
services also include the most
modern facilities for lamination
fabrication and heat trcatment.

Let us supply your requirements.
Allegheny Ludlum Steel Corporation,
Oliver Building, Pittshurgh 22, Pa.

STers For THE
Blecrponic AGE

W8D 5443
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Rapio RECEPTOR CO. conducts continuing laboratory research to maintain highest stand-
ards for existing types of selenium rectifiers, silicon and germanium diodes and tran-

sistors—and to develop

new units, including those to meet special needs where necessary.

As rapidly as possible we publish bulletins on our products and they are always avail-
abie upon request. Sometimes, though, we find the printing presses simply cannot keep

up with our progress . .

. So, for the best and most up-to-date facts about RADIO RECEPTOR

semi-conductor products we suggest you submit your specifications. Our engineers will
gladly make recommendations incorporating the very latest information at their com-
mand. Just address Section E-4,

IN RADIO &
ELECTRONICS

SINCE 1922
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Semi-Conductor Division
RADIO RECEPTOR COMPANY, INC.

SALES DEPARTMENT: 251 WEST 19TH STREET, NEW YORK 11, N. V.
Telephone: WAtkins 4-3633, Factories in Brooklyn, N. Y.

Want more information? Use post card on last page.
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AL NE

WS FOR DESIGNERS

FROM THE RCA TUBE DIVISION

/VEW ¢ RCA-6CG7

Miniature Version of 6SN7-GT

The new 9-pin 6C67 is an RCA development. It's a general-purpose, medium-mu
twin triode intended particularly for use as o vertical and horizontal deflection
oscillator in TV receivers. Becouse of its compactness, the RCA-6CG7 is ideal for use
in printed circuit sockets. It employs o structure which permits cool operation of
the grids to minimize grid emission, and an internal shield to prevent coupling
between the triode units. Designed with a 600-ma heater having a controlled
warm-up time, the tube assures dependable performance in series-string TV circuits.
The RCA-6CG7 can also be used as phase inverter, multivibrator, sync-separator and
amplifier, and resistance-coupled amplifier.

RCA “SPECIAL REDS" for special industrial applications

The 10,000-Hour Plus Line

RCA “Special Reds” are receiving-type tubes de-
signed specifically for unusvally exacting require-
ments. These tubes offer extremely long life plus
the special characteristics needed wherever uninter-
rupted operation of equipment is required. These
tubes are engineered to minimize the effects of
shock, vibration, and the continuous operation
found in industria! service. Their high quality is
“built in” rather than “tested in.” So insist on RCA
“Special Reds,” the finest receiving-type tubes your
money can buy for rigorous, industrial applications!

RCA BATTERIES—Types for virtually every need!
More than 80 different types...ranging

from the tiny penlite batteries to large
types for industrial application...make
up the RCA line. Special types are avail-
able for circuit designers and experiment-
ers—such as the small, versatile “slice-
away” batteries (V5087 and VS068) for
use with subminiature tubes ond tran-
sistors. RCA application engineers will
gladly discuss your design problems with

you. Write for battery catalog (BAT134B).

For technical data on any of the products shown,

write to RCA Commercial Engineering Section, L-19-R  Harrison, New Jersey

TWIN BEAM POWER TUBE

is well-suited for fixed and mobile
UHF design—as a balanced push-
pull rf power amplifier or frequency
tripler. Delivers 20 watts (approx.)
under ICAS conditions in class C cw
and fm services—at 462 Mc! Moxi-
mum plate dissipation is 25 watts
(ICAS). Cathode inductance is re-
duced to o negligible value by a
common cathode for the two units.

for 450-470
Mc Operation

RCA-6524

ELECTRON TUBES  SEMICONDUCTOR DEVICES  BATTERIES * TEST EQUIPMENT ¢ ELECTRONIC COMPONENTS
RADIO CORPORATION of AMERICA

NARRISON. N. J.

TUBE DIVISION

Want more information? Use post card on last page.

December, 1954 — ELECTRONICS



TYPICAL PUMPING SPEED CURVE
KMB 1200

BALUSERT] o . PNl
l

H 27000

I 24000

21000

+ 18000

- 15000

LITERS PER MINUTE

[ 12000

PUMPING SPEED IN C.FM.

CLEAN VACUUM

This new pump has a pumping speed, in the micron pressure range, at least
eight times greater per horsepower input than any previously developed mechanical
vacuum pump. The new Kinney Model KMB 1200 Mechanical Booster Vacuum Pump is
a positive displacement two-stage unit whose performance is revolutionary! It blanks
off at one tenth micron (Mcleod). There is no liquid sealant in the lobe rotor, first stage,
to backstream info the vacuum system and contaminate the process. It will handle
sudden outbursts of gas without interruption. For large central pumping systems and
production processes, here is the ideal Vacuum Pump.

The Model KMB supplements the twelve other Kinney High Vacuum Pump Models
— the big line of industry-proved Vacuum Pumps. Kinney district offices are staffed by
competent vacuum engineers who will be pleased to help you select the right Kinney
Pump for your needs. Send coupon for details.

. o ———
KINNEY MFG. DIVISION

THE NEW YORK AIR BRAKE (OMPANY:® NOMe e '
3565 WASHINGTON STREET « BOSTON 30 » MASS. l

ComMPANY ...

E= Please send Bulletin V54 describing the complete
- line of Kinney Vacuum Pumps. AJAress. o
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At temperatures as high as +175°C and as low
as —55°C, Mallory X'I' Tantalum Capacitors
offer thoroughly dependable operation and
stable electrical characteristics. Introduced
by Mallory after more than ten years of devel-
opment, these capacitors are the answer to
the extreme temperature problems encoun-
tered in miniaturized electronic equipmnent.

Mallory Tantalum Capacitors give excellent
life at high temperatures . . . hold stable
capacitance and series resistance values.
Rated for 175°C, they can also be supplied
on special order for amhients up to 200°C.
They perform equally well at the opposite
end of the temperature band . . . maintaining
high stability of capacitance and impedance

down to —55°C.

In mechanical design, too, these capacitors
meet every requirement of miniature equip-
ment. All capacitance and voltage ratings are
supplied in a standard compact case diam-
eter of only 7g”. Your selection of mounting
hardware is simplified, and the complete
line of ratings fit into smaller space and

weigh less than ever before.

Write today for our Technical Bulletin on XT
Tantalum Capacitors. And have a Mallory
capacitor engineer consult with you on your
specific application. Ile can lend valuable
assistance in sclection of components, devel-
opment of special types where needed, and

simplification of circuits.

Parts distributors in all major cities stock Mallory standard components for your convenience

Expect more...get more from MATLoRY

Silverlytic* Subminiature Capacitors
For extreme temperatures
T'vpe TAP tantalum anode capac-
itors are available in ratings from
6 mid. 100 volts to 30 mfd. 6 volts,
foroperationat —55°C to +85°C.
Diameter 7’5 length 34",

*Trade Mark

Want more information? Use post card on last page.

P.R.MALLORY & CO.Inc.

MALLOR

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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W. W. MacDONALD, Editor

» MANAGEMENT TREND .
We’'ve been out in the field almost
continuously for the past two
months, talking to a wide variety
of people at such places as the
Instrument Show, the National
Electronics Conference, AIEE’s
Fall Meeting and RETMA-IRE’S
Radio Fall Meeting. Business is
good, and most of the men to whom
we have talked think it will be as
good or better in 1955, but they
also think there may be less spread
between gross sales and net profit
because of rising costs.

This conviction is causing man-
agement generally to take a close
look at operating expenses, not
with the idea of reducing expendi-
tures considered necessary for the
encouragement of additional vol-
ume but to weed out any nice but
not strictly necessary expenses
that may have crept in during the
lush post-war period. Some long-
range projects may suffer but, in
the main, the objective is to effect
economies by eliminating non-
essential routine.

» BUSINESS MACHINES

Data processing equipment is rap-
idly becoming one of the most im-
portant branches of the electronics
industry. The promotional spot-
light is currently playing brightly
on the adaptation of such equip-
ment to business offices. Over 100
big companies are known to be
studying its possible use for the
handling of such things as finan-
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CROSS

TALK

cial statistics, payrolls and stock
records, and even to illuminate the

road over which future sales
efforts might go.
Certainly much of the tech-

nology by which data processing
equipment can be adapted to gen-
eral business use is known, so we are
inclined to agree with those who
think that this application of elec-
tronics may some day be as im-
portant as applications out in the
manufacturing plant itself. But
a word of caution seems advisable.
Like industrial electronics, busi-
ness electronics will take time to
sell; it will be hard to devise uni-
versally useful packages, even for
similar businesses, so pushbutton
offices are not right around the
corner.

» TRANSISTOR AVAILABILITY
... A major manufacturer has the
circuit and pre-production model
for a practical transistorized port-
able radio worked out. He thinks
he could sell it, even at twice the
price of conventional portables,
because in addition to battery
economy this particular design
also offers superior sensitivity and
other performance advantages.

So far, this manufacturer has
not found it possible to buy the
transistors he needs for even pilot-
plant quantities, although they are
going into military devices and
hearing aids. He says he can buy
good low-gain transistors suitable
for general use in quantity and at

DECEMBER - 1954

a reasonable price but has not so
far found a source for types ca-
pable of delivering 30 db or more
at the required radio frequencies.
These, he says, seem to be avail-
able only in laboratory quantities,
and at laboratory prices.

» COLOR COMPLICATION .
With just a few exceptions, manu-
facturers have not vet taken the
color-television plunge, and it now
seems unlikely that many will do
so much before the end of next
vear at the earliest.

Designers are developing their
own pet circuits to simplify sets
that meet NTSC signal standards,
and much has already been accom-
plished in the direction of cost-
reducing simplification. But the
cost of the picture tube remains
very high, preventing the sug-
gested list price of receivers from
going down to about the $500
mark, where many merchandisers
think it must go before color can
be widely sold to the mass market.

» LAPEL RELIEF . .. In this, the
heavy season for conventions and
committee meetings, we note with
interest the use of identification
badges that stick to the lapel
rather than being fastened to it
with a marlinspike. The precise
nature of the stickum is unknown
to us but the stuff holds, yet you
can remove a dogtag with a slight
pull and none of the nap from
your best suit comes with it.
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FIG. 1—Reduction of germanium dioxide is accomplished under hydrogen atmosphere in 600-C electric furnace (left). Temperature is

W‘W. e 2 e

then raised to 1,000 C to produce ingot. Zone melting (right) provides high-purity germanium. Six induction-heating coils melt germa-

nium in long graphite boat

By FRANK H. BOWER

Manufacturing Development Engineer
Western Electric Co.

Allentown, Pennsylvania

Manufacturing Grown

Step-by-step procedure for making grown junction germanium transistors is described.

Details are given on critical processes such as growing and doping monocrystalline ger-

manium, locating the junction and attaching the base lead

ROWN JUNCTION npn transistor

triodes, begin as germanium
dioxide, an expensive white powder
of high purity. The first operation,
at left of Fig. 1, involves removal
of the oxygen from the germanium
dioxide at 600 C, accomplished in
a hydrogen-filled furnace, The
temperature is then raised to 1,000
C for several hours (936 C is the
melting point of germanium) pro-
ducing a metallic ingot. The im-
purity content of the germanium
must now be reduced until less than
one atom of impurity is present
for every 10 germanium atoms.

130

The concentration of impurity in
the reduced ingot is measured by
the resistivity of the material and
is usually found to be between 2
and 6 ohm-cm. For junction trans-
istors, however, material of greater
than 20 ohm-cm resistivity is re-
quired and 40 ohm-cm is preferred.
At 27 C an intrinsic germanium
bar would measure about 47 ohm-
cm.?

Zone Melting

The reduced ingot in a graphite
boat is placed in a zone-melting
furnace such as that shown at right

in Fig. 1. This furnace has a one-
pound capacity; larger units are
used for actual production runs. It
is an inert-gas-filled quartz tube
which has a pull mechanism to draw
the boat slowly and smoothly from
one end to the other. An associated
r-f generator supplies power to six
work coils located at intervals
along the tube. As the boat tra-
verses the tube, it is heated in-
tensely within the field of each coil
and a molten zone is produced.
After several hours the boat
reaches the end of the tube. Since
the impurities tend to remain in
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STEPS IN MANUFACTURE

® Reduction of germanium dioxide
and refining of the metal,

® Production of single-crystal ger-
manium having minute amounts of
doping alloys accurately distrib-
uted both in location and concen-
tration within it,

® Shaping of a small bar of
single-crystal germanium contain-
ing a back-to-back junction at its
center.

® Performing cleaning, assembly
and chemical operations necessary
to attach the three electrodes to
the bar; cleaning and protection
of the bar's surface; and housing
the assembled bar in a sealed
structure with access leads for
external circuits.

® Electrically testing for accept-
ance according to the unit’s d-c
and low-frequency a-c operating
characteristics, frequency  re-
sponse, temperature character-
istic, stability and characteristic
input and output impedances

FIG. 2—Vertical crystal grawing produces npn-type crysial. Grower has just
completed its cycle and crystal is shown Hited from crucible to cool

Junction Transistors

the liquid germanium, the six melt-
ing zones have literally swept im-
purities to the rear end of the
ingot. This portion is the last to
solidify and is below 20 ohm-cm
in resistivity. It is cropped and
along with other similarly cropped
ends again refined by the same
process.*® The purified material
measures between 20 ohm-cm and
intrinsic and is suitable for the
next operation.

Crystal Growing Apparatus

The elimination of grain bound-
aries and the high degree of
crystalline perfection of a ger-
manium single crystal are highly
favorable to the unimpeded flow of
carrier holes and electrons in the
solid. Therefore the growing of
large single crystals is a requisite

ELECTRONICS — December, 1954

FIG. 3—Checking grown crystal for width of p-layer and resistivity of n-regions.
Operator is performing a four-probe resistivily measurement
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FIG. 4—Measuring minority carrier lifetime. Energy is applied to specimen in form

of modulated light beam

for basic material for high guality
transistors.*

By cooling very slowly the grains
formed in the solid may be made
larger than if the metal ere
rapidly solidified. If one of these
larger grains is cut from the
specimen and touched to a molten
surface of the same metal, a single
crvstal can be grown as the
temperature is slowly lowered and
the crystal withdrawn. This grow-
ing process is referred to as vertical
crystal growing.

Only the heart of the complete
crystal grower is shown in Fig. 2;
the complete unit inciudes tempera-
ture control equipment, an r-f

FIG. 5—Cutting operations produce transistor
slices are gang sawed into bars (center). Electrolytic etching mo
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power generator, the growing
chamber and assaciated mechanical
and atmosphere control apparatus.

Heating is accomplished by an
r-f inductior coil surreunding and
concentric witk a zermanium-
charged crucible. Controlled varia-
tions in power input to the coil
accurately set the temperature of
the germanium with minimum
thermal inertia. A graphite con-
tainer is used so that inductive
coupling may be obtained to heat
the crucible and melt the german-
ium despite the fact tkat at low or
room temperatures germanium is
a poor conductor. A low-conduc-
tivity water-filled cooling chamber

surrounds the inside quartz tube
and is formed by a second annular
cylinder of Pyrex glass outside the
r-f coil. This provides a heat sink
for radiated heat and aids in re-
ducing the thermal inertia of the
temperature control system.

With germanium in the molten
state, it is imperative that no un-
intended contaminants enter solu-
tion and that oxidation of both the
melt and crucible be prevented. The
inner quartz tube serves as an
envelope for a controlled inert or
reducing atmosphere such as
helium or hydrogen.

Crystal Growing

The growing of a single n-crystal
is begun with a measured charge of
zone-purified germanium which has
been acid etched, rinsed and dried.®
It is placed in the graphite crucible
of the crystal grower and rapidly
melted by heating a few hundred
degrees above the melting point
(936 C) for about 5 minutes. The
temperature is then lowered to a
few degrees above the melting point
and a single crystal seed of ger-
manium on a rotating vertical pull-
ing shaft is slowly lowered until it
dips into the molten charge. A short
period of time is allotted for
thermal equilibrium to be attained
followed by a slow and steady with-
drawal of the seed. As the seed is
gradually pulled upward, tempera-
ture and pull rate are again ad-
justed so that germanium grows
onto the seed to form a crystal of
a desired cross sectional area.

When a definite cross sectional

i

bars from single crystal. Slices are first made perpendicular to junction plane (left). These

kes junction visible for centering between trimming saws (right)
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size of the crystal is attained, the
growing of the main body is begun.
To accomplish this, temperature
and pull rate are readjusted auto-
matically causing the crystal to
grow straight, vertical sides.

The seed is rotated to produce a
symmetrical crystal. The rotation
also produces a continuous agita-
tion which distributes the calcu-
lated quantities of doping alloy
more uniformily through the melt.
If agitation and controlled growth
rate were not employed, the crystal
would solidify from a melt of
rapidly increasing alloy concentra-
tion and exhibit an undesirable
gradient throughout its length.’
Frequently, a small amplitude vi-
bration is also applied to the
crystal during the growing process
to achieve better distribution of the
doping alloy.

Doping

Growing single cryvstals with p-n
junctions requires additional ap-
paratus for controlled addition of
minute amounts of doping ma-
terials such as gallium and arsenic.
In producing npn junction trans-
istors, the pulling of the crystal is
the same as described, except that
apparatus for dropping pellets of
desired doping alloys is used. The
pellets are barely visible to the
naked eyve and are dropped through
tubes which may be seen in the
photograph (Fig. 2).

The first n-type region is grown
until it is the proper length. Then
a charge of gallium-alloy pellets is
dropped into the melt and diffuses

FIG. 6—After first cutting operation the slices are lapped to close tolerance (left).

rapidly. It overcomes the weak con-
centration of n-dope (arsenic) al-
ready in the melt and the growing
crystal picks up gallium atoms in
its structure giving it p-type char-
acteristics,

Within a specified period of time
the doping apparatus releases a
charge of concentrated arsenic =n-
dope and this overcomes the
domination of the gallium concen-
tration reverting the melt to strong
n-type. The growth cycle is con-
tinued until this heavily doped
second section of n-material has
grown on the ecrystal. In this
manner, a narrow p-layer sand-
wiched between two n-regions is
produced.

Crystal Inspection

The finished #npn crystal is
evaluated for width of the p-layer
and resistivity of the n-regions by
measurements of voltage profile and
resistivity, The latter are made by
a method illustrated in Fig. 3 using
four probes.” The probes are placed
on a flat surface of the crystal and
a current is passed through the
two outer electrodes and the float-
ing potential is measured across the
inner pair. This method is used
to overcome the rectifying proper-
ties of metal-semiconductor con-
tacts and the adverse influence of
minority carrier injection at cur-
rent-carryving contacts.

In addition, the Ilifetime of
minority carriers® (holes) in the
lightly doped n-region is measured,
Fig. 4, and a visual inspection is
made to assure that twinning and

et

incorporates provisions for recovering valuable germanium chips
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lineage have not occurred to destroy
the proper alignment of the atoms
within the crystal.

Sawing and Cleaning

After the single germanium
junction crystal has been grown,
the crystal is mounted on a ceramic
plate and cut longitudinally into
thin npn slabs (Fig. 5, left). A
diamond saw cuts the hard and
brittle germanium and the valuable
germanium sawdust is recovered
in special filters. The slabs are re-
moved from the ceramic plates and
a lapping machine such as that
shown in Fig. 6 (left) finishes the
cuts to close tolerances.

After a selective etching process
that renders the junction visible,
the slabs are mounted and cut as
shown in Fig. 5 (center) in a
second sawing operation. Figure 6
(right) illustrates the actual cut-
ting operation. The bars pro-
duced are approximately 1/32 in.
square in cross section each hav-
ing a visible »npn junction perpen-
dicular to its length. The align-
ment of bars for trimming is illus-
trated in Fig. 5 (right) and the
final trimming cut produces the
basic npn bar about % in. long.

Assembly

Assembly may be done under
microscopes and in  controlled

low-humidity enclosures., All hand-
ling of the germanium is performed
with great care so that the ma-
terial is clean and uncontaminated.
Oxide and films which can form on
the surface of the material play
significant roles in the ultimately

Semiautomatic saw trims bars (right). Machine
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FIG. 7—Bonding base lead (left) involves welding fine gold wire to 0.002-in. p-region. Operator probes junction with micromanipulator
while checking transistor characteristics on oscilloscope. Trays of completed transistors (right) are loaded into racks for 24-hour aging

attainable characteristics of the
finished transistors.’

The inspected bar is mounted on
a glass-and-metal header which
makes ohmic contact to the ends
of the bar giving rigid mounting
and external electrical connection
to the emitter and collector. After
cleaning, an electrolytic etching
operation is performed with a weak
solution of potassium hydroxide in
water as the electrolyte to remove
the surface debris caused by the
mechanical operations of sawing
and lapping. In a period of one to
two minutes, depending on the
setting of current density, the bar
surface is brought to a high polish
without the need for masking and
without the use of strong chemical
etches. Then the -current-voltage
characteristics of the device are
observed on an oscilloscope. From
this point on, the device is protected
from moisture by processing in a

controlled atmos-

phere.

low-humidity

Base Lead

A third lead must now be at-
tached to the thin p-region of the
bar. This operation is illustrated in
Fig. 7 (left). The equipment for
location of the base connection sup-
plies operating biases and an input
and output circuit to the transistor
assembly so that when the base lead
probe is bearing on the p-region,
the transistor is operating as an
amplifier. The circuit is arranged
so that the small 10-ke input signal
and the amplified output signal are
presented on the oscilloscope in an
envelope pattern characteristic of
most of the electrical parameters of
the assembly under test. When the
maximum gain point has been
located, the gallium-doped gold
wire probe is bonded to the p-region
by passing a welding current

Table I—Key Electrical Parameters in Transistor Testing

current multiplication ratio

sistance r.

“+4.5 v and zero emitter current.

(1) I.o1. collector current at zero emitter eurrent and collector voltage of +4.5 v
with respect to the base (V, = +1.5v)

(2) 1.0, the same current measured at V, = 410 v

(3) I..;. the same current measured at V, = 430 v

(1) 1 + M. parameter Fls is equal to the absolute value of «, the short-circuit

(5) 1 + Hos. same as in (1) but measured at 60 C

(6) Hi.. open-circuit feedback voltage ratio, approximately equal to base resist-
ance r; divided by collector resistance 7.

(7) Hs, admittance between collector and base, approximately equal to the
reciprocal of the collector resistance r.

(8) H,.. short-circuit input impedance, approximately equal to the emitter re-

(9) feo. alpha cutoff frequency measured as the frequency at which alpha has
dropped 3 db from its low-frequency value
(10) C.. collector 1o base capacitance in uuf measured at a collector voltage of
(11) Ny. noise figure at 1,000 cps for 150-cps bandwidth

* Tests"conducted at room temperature unless otherwise noted.
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through the contact. By observing
the positioning through a 30-power
microscope and watching the
oscilloscope pattern, the bonding of
a 0.002-in. diameter wire to an
equally thin p-layer is readily ac-
complished. The gold wire is then
attached to the third header lead
and makes the base connection
available for external contact.

A protective coating is applied to
the internal bar assembly and it is
hermetically sealed into a can in a
dry atmosphere. The seal is made
by soldering, using a few seconds
application of r-f power to the
header skirt which causes localized
heating to soldering temperature.

After 24 hours of power aging
(Fig. 7, right), the transistor is
cycled twice from room tempera-
ture to 60 C to stabilize its charac-
teristics. The final testing consists
of measuring the 11 electrical
parameters listed in Table I.

For assistance in preparing this
material, acknowledgement is made
to T. F. Briody and J. C. Yastrzab.
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FIG. 3—Latest version uses miniature
motor to scan area of interest. It hooks
on belt and weighs only 13 pounds

quency of which is in the region 7 to
8 ke. Oscillograms of these clicks
suggest that their waveforms are
not unlike those produced in the
projector just described, although
Intensity is many time greater.

This information reopened the
question of whether or not sonar
methods might be made to yield
enough information for genuine
obstacle avoidance. It was there-
fore decided to construct a projector
utilizing automatic scanning. Two
models have thus far been built.
The latest, shown in Fig. 3, has a
diameter of 3% inches and a length
of 8% inches. The transducers in
each case are crystal sound-cells.

Paraboloidal horns are fastened
to the top cap of the box and open
vertically downward. The sound
beam is reflected horizontally out
through the opening in the side of
the cylinder by the aluminum
ellipse, which can be seen through
this opening. The ellipse (oriented
at 45 deg from the vertical) is
mounted on a vertical shaft that is
driven by a small motor in the lower
section of the cylinder.

In the first model, the reflecting
ellipse rotated at about 1 rps and
thus the sound beam emerged from
the projector only about half the
time. Angular width of the open-
ing in the side of the cylinder is
120 deg. In the latest model, the
ellipse is made to execute an angu-
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lar oscillation with an amplitude of
60 deg and a period of 0.7 sec by
means of a mechanism comprising
a Scotch crosshead and a rack and
pinion assembly. Thus the beam
continually emerges from the pro-
jector with a sinusoidal right-and-
left scanning motion.

Motor-Driven Scanner

In both models the motor is a
permanent-magnet rotor type with
make-and-break contacts actuated
by the rotor shaft. The electrical
pulses for exciting the transducer
are supplied from the motor field
coil at each break of the contacts.
The transducer is tuned to reso-
nance at approximately 10 ke by
shunting it with a 50-mh choke.

This parallel-resonant circuit is
coupled to the motor coil through a
small capacitor to reduce the
amount of low-frequency energy in
the exciting pulses. Pulse ampli-
tude from the second model is some-
what greater than that from the
projector of Fig. 1. Recent devel-
opments have improved pulses.

Experience with this form of
projector confirms the supposition
that automatic scanning provides a
gain in the information obtainable
from the device. A scan rate of 0.7
to 1 sec is difficult to maintain
manually and this rate has been
estimated as about the optimum on
the basis of a number of considera-
tions. The later model is provided
with a hook for attachment to belt

or clothing, so that both hands of
the user can be free. Weight of this
model is 1% lb, With this arrange-
ment, it is conceivable that, at least
in thinly settled areas, the blind
might use a cane for the detection
of step-downs or drops, while using
the sound projector tor obstacle
avoidance.

Projectors of this kind are still
inadequate for obstacle avoidance
under many conditions, particularly
in noisy and congested areas. If
the intensity of the projected sound
were increased to make it compar-
able with that of the oil birds’
sounds, the noise would be so great
that the user would become far too
conspicuous.

However, it is probable that in-
tensities of that order would be
ieeded to assure the detection of
all obstacles, because of the prima-
rily specular character of sound re-
flections from most surfaces. kven
then, high levels of ambient noise
could seriously interfere with ob-
stacle detection and avoidance.

Since step-downs or drops can
only be detected optically, or with
a material probe such as a cane, it
is highly probable that the eventual
general-purpose travel aid for the
blind will be entirely optical. How-
ever, the inherent simplicity, low
cost and ruggedness of sound pro-
jectors still justify their considera-
tion for use under very simple
travel conditions, such as those en-
countered in rural areas.

CHRONOLOGY OF SONIC BLIND AIDS

1941—D. R. Griffin' shows that bats make use of ultrasonic echo-location for obstacle
avoidance in flight, and have nerve mechanism (like radar t-r switch) to
“short-circuit” ear while high-intensity sound pulse is being emitted.

1944—K. M. Dallenbach and M. Supa® demonstrate that obstacle sense of the blind
lies in ability to interpret sound echoes (above 8 kc) from large objects.

1944—Griffin’s metallic snapper in paraboloid is used to train blinded veterans.
W. Etkin, CCNY, and others at Haskins Laboratories, New York City, experi-
ment with electrically driven sound sources.

1947—V. Twersky,” Witcher' and R. L. Beurle’ use tones or pulses at 8 to 12 ke

to  projected by electromechanical transducer from paraboloid to minimize direct

1951

pickup and enhance reflections from obstacles.

1953—Griffin" shows that South American oil birds fly in absolute darkness of large
caves by the aid of very intense, sharp, metallic-sounding clicks about 8 kc
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Sine-Squared Pulses

Flaws in television systems show up better when a sine-squared pulse is applied than when

square waves are used for checking. Broadcast engineers will find the techniques de-

scribed useful in lining up transmitters and studio gear for color

By RALPH C. KENNEDY

SE of a sine-squared test pulse
U subjects a television system
to a more realistic test than does a
square wave because the camera
signal from a sharp vertical black-
to-white transition follows a sine-
squared curve.

Furthermore, a sine-squared
pulse provides a more rigorous test
for ringing than a square wave.
Overshoot, when a sine-squared
pulse is passed through an ideal
bandwidth-limited system, is 13
percent as against 8.9 percent for
a square wave.

When ideally limited, the pulse
appears as a (sin z)/z function.
The pulse spectrum is such that the
component energies at the nominal
high-frequency limit are down 6
db in power and have zero value at

Development Engineer

twice the nominal high-frequency
limit.>* Since the pulse conforms to
these values within about =*=1 per-
cent, there is available in the sine-
squared pulse a mathematical
function readily reproducible and
suitable for all types of analysis
and synthesis.

Test Interpretation

A system’s response characteris-
tic is appraised by the pulse dura-
tion and amplitude. The area under
the pulse remains constant so that
bandwidth limitation most fre-
quently causes only a decrease in
pulse height and an increase in
pulse width. Furthermore, the
phase characteristic is readily eval-
uated by the symmetry or lack of it
about the pulse axis. A (sin x)/x

SINE-SQUARED TEST PULSE

A pulse having the shape of the curve y = sin® x has been used to check distortion in
television links in England and on the continent for o number of years." However, little
use of this test pulse has been made in the U. S,

The CCIF (Comite Consultatif International Telephonique) in 1951 provisionally
adopted the following specification for this test pulse: (1) the prf shall be at the line
frequency and (2) the half-amplitude duration of the pulse shall equal half the period
of the system’s nominal bandwidth, Thus for a system 6 db down in power ot 4.5 me,
the half-amplitude pulse duration is 0.111 usec
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function is perfectly symmetrical
about the pulse axis. Any departure
from this ideal condition by the sys-
tem phase characteristic most fre-
quently causes only dissymmetry to
occur. If time of transmission
through a system is faster at high
frequencies than at low frequencies,
ripples appear prior to the pulse
while the converse causes ripples
following the pulse.

Since the pulse consists of fre-
quency components up to twice the
nominal high-frequency limit, the
pulse appraises only a certain por-
tion of the spectrum. This dic-
tates the use of two pulses for test-
ing 4-mc television circuits—one
having 0.25-usec  half-amplitude
duration which contains energy 6
db down at 2 mc and no energy at
4 me and a second of 0.125-psec
half-amplitude duration which cor-
respondingly is 6 db down at 4 mc
and zero at 8 mec.

By combining a low-frequency
square wave having sine-squared
transitions with the above two
pulses, a system can be thoroughly
checked throughout the total pass
band. The use of a calibrated os-
cilloscope scale based on a rating
factor® enables the observer imme-
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Test Color-TV Systems

diately to determine the go or no-go
characteristics of the system.

Equipment

Figure 1 illustrates the equip-
ment setup for generating test
pulses. The input pulse amplifier
is a twin triode. It accepts the hori-
zontal-blanking signal and provides
a sharply differentiated, large-am-
plitude negative pulse to drive the
twin-triode cathode-coupled multi-
vibrator that delays the sine-
squared pulse 20 or 30 usec and de-
livers a large-amplitude negative
pulse to the pulse shaper,

The pulse shaper is a pentode
amplifier that increases pulse rise
time and inverts the negative pulse.
The trigger circuit is transformer
coupled to a conventional blocking
oscillator that creates large ampli-
tude short-duration pulses, which
are shaped in the filters.

Waveforms (A) to (B) show two

test pulses having half-amplitude
durations of 0.34 and 0.11 usec re-
spectively. These test pulses were
put through a series of low-pass
linear-phase-shift filters®” and a
lossless nonlinear-phase network.®

The low-pass filters have charac-
teristics such that their response is
down 3 db at 6.0, 4.0, 2.3 and 1.67
mc. Waveforms (C) to (F) show
the effect the filters have on the
0.34-usec pulse. Decreasing pulse
height and increasing width are
evident in (E) and (F) while the
symmetry in (F) occurs as the
pulse begins to assume a (sin z)/z
form. Since the 0.34-usec pulse has
essentially no energy above 3 mc, the
6 and 4-mc filters have no effect on
pulse height or duration as is evi-
dent in (C) and (D).

Filter Effects

Waveforms (G) through (I)
show the effect of the 6, 4, and 2.3-

HOR |
BLANK| PULSE DELAY PULSE TRIGGER BLOCK.
AMP | MV SHAPER 05C
L —
1
FILTER 034 p SEC
—1 | E—
FILTER 017 i SEC \ PuLsE
e OUTPUTS
’
i .
ru_;rsp Ot u SEC
Y

FIG. 1—Equipment setup for generating sine-squared pulses
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me filters on the 0.11-usec pulse.
The phase characteristic of both the
6 and 4-mc filters is not as good as it
is in the 2.3-mec filter.

Waveforms (J) and (K) display
the effect produced on the pulse by
a lossless nonlinear-phase network.
The network used was designed to
produce the NTSC envelope-delay
characteristics for color tv trans-
mitters. The requirement is that
the envelope delay remain constant
from 50 ke to 8 me and then de-
crease linearly to 4.18 mec so that
it is 0.17 usec at a frequency of
3.579 mc.

Distortion

Little effect should be produced
on the 0.34-usec pulse as is evident
in (J). However, the 0.11-usec pulse
is distorted as seen in (K). Further-
more, the slight ripple in (J) fol-
lows the main pulse whereas it pre-
cedes the pulses in (K).
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High-Frequency Coils

FIG. 1—Center-threaded brass insert of
toroid allows coils to be stacked with-
out applying mounting pressure to
plastic case or coil assembly

FIG. 2—Open toroid unit is recom-
mended for high-temperature operation;
pigtail unit has an inductance of 93
mh; hermetically sealed unit is small

wi

FIG. 3—High-frequency controllable in-
ductor is wound on toroidal core and
hermetically sealed in case that serves
as magnetic shield

Ferrite and powdered-iron cores in varied shapes give new high-frequency inductors and

transformers the versatility and compactness of low-frequency units. Toroidal construc-

tion finds greater use. Metallized glass inductors give stability and ruggedness

wo of the more significant re-
cent advances in high-fre-
quency inductors are the extension
of saturable reactor and magnetic
amplifier techniques and the intro-
duction of new materials for coil
forms. The former advance in-
cludes ferrites, used as cores for
inductors operating to about 100
me; the latter includes glass and
other low-loss materials, used as
forms at higher frequencies.
High-frequency inductors are
superficially simple, being wire
wound on a form. Wire is avail-
able from innumerable producers
and various materials are made as
tubes suitable for coil forms. Wind-
ing is a relatively simple process.
Thus many equipment manufactur-
ers wind their own inductors and
from such unsophisticated begin-
nings evolve special materials, tech-
niques and designs. There seems to
be more variety—and more manu-
facturers—of high-frequency induc-
tors than of any other component.
Units range from a few uuh for
use at hundreds of megacycles to a
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hundred henrys or so for use at
hundreds of cycles. This range
necessitates variety.

Toroids and Filters

From audio frequencies to a few
megacycles, torodial coils are often
preferred for their self-shielding.
For example, Burnell & Co. special-
izes in winding transformers, fil-
ters and mutual-inductance delay
lines on molybdenum-Permalloy
dust-core toroids. One more recent
innovation is a set of plug-in dec-
ade precision toroids ranging in
steps of 1, 2, 3, 4 and 8 in each
decade from 1 mh to 180 h. Termi-
nals are on the axis and serve to
mount one unit on another to
produce the desired inductance;
this is especially useful during cir-
cuit development from 100 to 10,000
cps.

Many firms custom-engineer
their inductors and transformers.

Raytheon Manufacturing Co. winds
ultrasonic and other special units
to order. On the other hand, com-
panies such as Freed Transformer
carry a wide range of inductors and
filters as catalog items, including
miniature transistor transformers.

High-temperature operation of
core inductors is ultimately limited
by Curie temperature (as low as
about 100C for ferrites of high
initial permeability, to about 800C
for iron). At Tri-Dex Electronics,
Teflon and ceramic insulation are
used with metal bobbins where pos-
sible for high heat conductivity;
such bobbins are attached directly
to heat sinks for operation above
180C. The Arnold Engineering Co.
furnishes powdered Permalloy to-
roids stabilized to provide a perme-
ability constant within +0.1 per-
cent over a specified temperature
range.

These examples are by way of
pointing out that a high-frequency
inductor must be engineered for
adaptability or tailored to its use.
Refinements come from design,
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Highly stable inductances are formed by metallizing windings on glass forms. Pitch of spiral can be varied to shape tuning curve of

variable units with slug tuning. Transformers can be made by winding ordinary wire on metallized glass forms

choice of materials and techniques
such as handling fine wire.

Advances in manufacturing tech-
niques have lowered unit costs.
Communication Accessories Co.
uses toroidal winding machines
with speeds of 2,500 to 3,000 turns
per minute, compared with 500 tpm
used formerly, to wind the coil on
the powdered-iron core whose cross-
section is shown in Fig. 1.

Polyester and alkyd compounds
seal units and vet add little to their
overall size. Such inductors oper-
ate over a temperature range of
—40C to +85C; in this range the
frequency drift of a telemetering
filter may be less than 0.5 percent,
for example. In response to the
demand for components compatible
with transistors, manufacturers are
developing such subminiature in-
ductors as those in Fig, 2,

Saturable Reactors
Automatic voltage-stabilizing in-
ductors, variable and saturable reg-
ulators and magnetic amplifiers,
which are common components at
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power frequencies, are being ex-
tended in operation up to tens of
megacycles. Controllable inductors
are used in tunable filters, variable
delay lines, switches and modula-
tors. In the Increductor (trade
name of CGS Laboratories) of Fig.
3, current through one or more
control windings determines the
magnetic state of the core to control
the effective inductance of a signal

winding. The windings and core
are arranged to cancel inductive

coupling.

At zero control current, the sig-
nal winding of a controllable in-
ductor has its maximum induct-
ance; this is about 66 microhenrys
for the unit whose characteristics
are plotted in Fig. 4, At full rated

control current of 100 ma the in-
ductance of this unit is reduced to
less than a microhenry. The rela-
tion between control current and in-
ductance is given by the stationary
scales at the top and bottom of Fig.
4. The scales are aligned for mono-
tonically increasing control current.
Because of hysteresis, the induct-
ance 1is slightly different when
reached by decreasing the current.

Loss relative to reactance varies
with frequency and inductance as
shown by the constant-Q contours
of Fig. 4.

Most controllable reactors have
larger temperature coefficients than
linear components, although there
is generally a control current at
which temperature coefficient of in-
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¢ Self-shielding molybdenum-Permalloy dust-core toroids can be
stacked for decade inductors

® Combining Teflon 