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FILTERS

These low frequency band pass filters are held to 1 DB tolerance This ultra low frequency filter has a band pass range sf one cycle
at the 3 DB crossover... 600 ohm...4 filters per 712" rack panel. to 10 cycles... 50,000 ohms ... 700 cubic inches.

This 600 ohm miniaturized 1 KC band pass filter is housed in a This 600 ohm miniaturized low pass filter is housed in a case
case only 1 x 134" x 2V2", only 1" x 134" x 2%:".
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This power line filter provides correct output voltages from This band pass filter is designed for sharp cut-off at be-h ends of

sources of 50 to 400 cycles. .. noise attenuation is from 14 KC the range...10,000 ohms...case dimensions 15" x 22" & 3%".
to 400 MC... 29 cubic inches.
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BRACKET FOR CARRYING OR HANGING
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Better Meters Made Easier To Use. Recent years have seen major advancements in the
performance characteristics of electrical indicating instruments. These advancements include
Marion's pioneer work in the fields of hermetic sealing and ruggedization. They have made the
electrical indicating instrument of today an extremely reliable device. =

—
However, very little attention has been paid to the bio-mechanical problems associated with the

proper use and interpretation of the intelligence presented by the instrument. As the cgmplexity
of application, particularly in the multi-scale type has grown, it has become increasingly neces-
sary to attack and solve these human error problems.

The Marion Multi-Dialer was developed to provide a multi-scale instrument which exposes only
one scale to view at a time. At the same time, it automatically switches the appropriate internal
or external circuitry associated with that scale,

The Multi-Dialer may be used as a panel instrument (mounts
1o standard JAN-314” dimensions). It is also practical as a com-
plete, self-contained, portable instrument for field or laboratory
use. Its ingenious combination handle and stand makes it con-
venient to use on or above the bench.

Marion Electrical Instrument Company
401 Canal St., Manchester, New Hampshire

*Trade Mark Copyright 1953 Marion Elec. Instr, Co.

The Marion Multi-Dialer Model MD-1
shown here (ruggedized movement) is
available with five self-contained ranges
in volts, milliamperes, microamperes
and amperes. It is alsc available custom-
engineered to your end-product so that
it may be installed on your panel and
when appropriate scale is selected it
will automatically insert the instrument
with appropriate accessories into five
separate measuring circuits and/or
ranges in your equipment,

PATENT PENDING

Width 3 %"
Height 3% 7%
Depth 123"

3 200 400
¥, 0 o9 b2g
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Where every detail matters <.«

At the high speeds encount-

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

Leading British Aircraft manu-
facturers rely on the Muirhead-
Pametrada, Wave Analyser —
it gives themghe frequency and
_amplitude o vibration

\\/ \Bmponent /qulckly “nd accu-

L1110 g

plitude measurements

(Q/gé[?oreo er be made sub-

ependent of speed

mations. Lo\aQon of the

Ol % ion thel?ht;comes

simply a matter 0 relating

the measured frequency with
known engine data.

SEND TODAY

for this
ILLUSTRATED BROCHURE
on
VIBRATION MEASUREMENT
AND
WAVEFORM ANALYSIS

REMERT

VISRATION HEasy
ND

WAVEIORM ANALYSIS

Vibration Analysis with the MUIRHEAD-PAMETRADA WAVE FREE ON REQUEST
ANALYSER at Armsirong Siddeley works, Coventry

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

PRECISION ELECTRICAL INSTRUMENT MAKERS 63
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I948 1949 1950 1951 1952 1953
Year Previous Latest Year Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.) Apr. ‘52 Mar. ‘53 Apr.'53
(Source: RTMA) Mar. ‘52 Feb.’53 Mar. ‘53 Sets in Use—total. . .. 16,939,100 22,551,500 23,256,000
Television sets .. ..... 510,561 730,597 810,112
Home sets .......... 357,689 402,742 442,101
Clock Radios .. ... .. 175,169 210,924 275,079 BROADCAST STATIONS
Portable sets ........ 99,720 87,711 177,656 (Source: RTMA) Apr. 52 Mar. ‘53 Apr. ‘53
Auto sets .......... 343,314 491,062 654,367 TV Stations on Air. . . . 108 164-r 179
TV Stns CPs—not on air 0 255 264
RECEIVER SALES TV Stns—Applications 536 639-r 612
(Source: RTMA) Feb. ‘53 Mar. '53 AM Stations on Air. .. 2,347 2,424 2,430
Television sets, units. .. ...... 537,122 603,704 AM Stns CPs—not on air 68 133 135
Radio sets (except auto)  ...... 507,527 516,618 AM Stns—Applications 324 250 249
FM Stations on Air. .. 632 607 600
FM Stns CPs—not on air 14 21 21
RECEIVING TUBE SALES § FM Stns—Applications 9 7 9
(Source: RTMA) Mar. ‘52 Feb.'53 Mar. ‘53

Receiv. tubes, total units 30,935,220 40,024,475-r 44,691,200
Receiving tubes, new sets 19,513,454 27,730,235 31,367,831

COMMUNICATION AUTHORIZATIONS

Rec. _tL_Jbes, replacemlent 7,231,186 9,217,982-r 9,949,321 (Source: FCC) Mar. ‘52 Feb. 53 Mar. ‘53
Receiving tubes, gov't. 2,776,796 1,393,962-r 1,449,857 A ical 8
Receiving tubes, export 1,413,784 1,682,296 1,924,191 Me;r‘mz”"ca ------- ;i';zg g;géi 29252
Picture tubes, to mfrs. 370,206 699,411 974,154 pape A 10:592 12:482 12:682
Industrial ........... 12,475 16,002 16,232
SEMICONDUCTOR SALES , | Land Transportation .. 4,847 5,636 5,660
(Source: RTMA) Feb. ‘53 Mar. ‘53 Amateur . ......... 106,832 116,697 112,666
Germanium Diodes — ...... 1,466,421 1,172,475 Citizens Radio ....... 878 1,924 1,980
. Disaster ............ 29 101 189
§——Qua|r:terly Figures T—\ Experimental ... ..... 458 529 415
ear revious atest Common carrier ... ... 922 1,070 1,094
INDUSTRIAL Ago Quarter Quarter
EQUIPMENT ORDERS
(Source: NEMA) 4th’51 3rd ‘52 4th ‘52 EMPLOYMENT A_N_D PAYR’OLLS
Dielectric Heating... .. $620,000 $320,000 $440,000 (Source: Bur. Labor Statistics)  Feb.’52 Jan.’53 Feb. ‘53
Induction Heating . ... $3,400,000 $1,760,000 $2,420,000 Prod. workers, comm. equip. 273,100 410,900-r  418,700-p
Welding Control ... .  $1,430,000 $1,810,000 $1,390,000 Av. wkly. earnings, comm. $65.14 $67.23-r $65.93-p
Other Electronic Control $860,000 $920,000 $970,000 Av. wkly. earnings, radio $61.28 $63.74-r $64.40-p
Av. weekly hours, comm. 41.2 41.5-r 40.7-p
INDUSTRIAL TUBE SALES Av. weekly hours, radio 40.8 40.6-r 40.5-p
(Source: NEMA) 4th '51 3rd’'52 4th ‘52
Vacuum (non-receiving)  $14,300,000  $10,580,000  $12,790,000 STOCK PRICE AVERAGES
g;Ztg:u\:}zpsor_ AN 53;;8’888 szég?glggg $é;§8888 (Source: Standard and Poor's)  Apr. '52 Mar. ‘53 Apr. ‘53
Magnetrons and velocity ' ’ Radio—TV & Electronics 292.5 310.7 298.9
modulation tubes .. $6,670,000  $8,500,000  $10,510,000 Radio Broadcasters. ... 286.2 294.3 2907
Gaps and T/R boxes. .. $2,120,000 $1,700,000 $2,090,000 p—provisional; r—revised
First Quarter Totals
FIGURES UF THE YEAR 1952 Total 1952 1953 Percent Change
Television set production 6,096,279 1,324,831 2,259,943 + 70.58%
Radio set production 10,934,872-r 2,367,800 3,834,784 + 61.96
Television set sales 6,144,990 1,279,783 1,780,899 + 39.16
Radio set sales (except auto) 6,878,547 1,505,883 1,438,871 — 4.45
Receiving tube sales 368,519,243 85,934,322 122,058,756 + 42.04
Cathode-ray tube sales 6,120,292 1,040,829 2,798,921 + 168.91
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INDUSTRY REPORT

International Hookup
Televises Coronation

BBC marshals resources, picks
up $171,500 tab to telecast
ceremony

AN INTERNATIONAL television net-
work will bring scenes of the June
2 coronation of Queen Elizabeth II
to viewers in Great Britain, France,
Holland, Belgium and Germany.
The British Broadeasting Corpora-
tion will use 20 cameras manned by
101 engineers and eight commenta-
tors to give complete coverage of
the ceremonies.

Cameras will be installed at sev-
eral locations within Westminster
Abbey and at four vantage points
along the route of the procession.
The complete program will last
seven hours. Extra cost involved
in televising the coronation will be
$171,500.

» Network—Besides feeding the
British television network, the sig-
nal will be transmitted by micro-
wave to Paris where it will be used
to feed the French 441 and 819-line
transmitters after conversion from
the British 405-line signal.

The French will also provide a
microwave link from Cassel, on the
London-Paris route to Lille. Here
a Belgium-Dutch relay will carry
the signal to Lopik in Holland via
Breda. Conversion to the 625-line
standard will take place at Breda
and Duteh transmitters at Lopik
and Eindhoven will broadcast the
program to Belgian and Dutch
viewers.

From Breda the 625-line signal
will also go via microwave to
Cologne where it will feed the
NWDR television network linking
seven German cities.

ELECTRONICS — June, 1953
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HYDROGEN THYRATRONS ranging from a few kilowatts to 40 megawatts

) =

produced from emergency development program led by Signa! Corps engineers.
Rapid expansion on M-Day is possible because . . .

Keyer Tube Resources Are Pooled

In a crash program, new tubes

and machines to build and test
them were evolved together

To MEET an extreme emergency
military demand, normal develop-
ment and production procedures
were short-circuited to get keyer
tubes for vital defense equipment.
Late in 1950 a review of produc-
tion against requirements showed
hydrogen thyratrons, needed chiefly
to pulse magnetrons in radars, were
in short supply. The problem was
presented to the Signal Corps, and
a round-the-clock program was
initiated at the Signal Corps Pro-
curement Agency, Philadelphia.

» Authority—Anticipating future
needs, the Signal Corps group de-
cided to establish multiple sources
for the production of hydrogen
thyratrons in the shortest possible
time. To cover possible anti-trust
violation suits, authority was ob-

tained from the Attorney General
to allow pooling engineering know-
how among competitive companies.
At integration committee meet-
ings, representatives from all
branches of the armed forces met
with engineers from all the com-
panies involved. According to
B. D. Aaron, Signal Corps project
engineer, “the most difficult
problem at first was to get them
to ask the right questions. Once
we got past that, production and
testing information and advice
were freely swapped.” Engineers
from some companies toured other
companies’ plants, to learn how to
make the equipment and tubes that
grew as the program went along.

» Ad Lib—There were few speci-
fications to guide the program and
practically no prototypes. Small
tubes were scaled up to big ones;
interim types were made and
finalized. Samples were flown to

)



INDUSTRY REPORT—Continued

Signal Corps Engineering Labor-
atories for aging and engineering
evaluation. Heavy equipment to
heat, treat and test the tubes was
built from whatever parts could be
found. Components were flown to
a plant in the middle west where 35-
kva aging units were designed,
rushed into production and shipped
to tube producers. Other units were
built in California and air-shipped
to reduce hazards of transportation
damage and attendent delays.

» Cooperation—When a company
worked the bugs out of its produc-
tion problems, complete engineering
specifications were made of find-
ings, and copies were sent to every
other company in the program. En-
gineering time for the crash pro-
gram, and for future production
programs, was thereby cut from
several years to several months.
Pilot plant production runs were
established and contracts were writ-
ten specifying that companies in-
volved maintain production know-
how and tooling for a minimum of
six years. “In case M-day comes,”
Aaron said, “production can be ex-
panded immediately, without wait-

ing for contracts to be negotiated,
bids to be given and orders placed.
The machinery is all there, all ready
and working.”

Thousands of type-approved thy-
ratrons now roll off the lines, for
use in the services’ Skysweeper AA
gun, among other things, and a
precedent for similar future prob-
lems has been established.

» Companies—Among those manu-
facturers involved in the hydrogen
thyratron program were, for
equipment production: American
Television Mfg. Corp., Kip Elec-
troniecs, Chatham Electronics,
Douglas Laboratories, General
Electric, Girdler Corp., Manson
Laboratories, Marchant Research,
Westinghouse.

For tube production: Amer.
Television Mfg. Corp., Amperex
Electronics, Bomac Laboratories,
Chatham  Electronics, General
Electric,c, Kuthe Laboratories,
Machlett Laboratories, Penta Lab-
oratories, Radio Corp. of America,
Sylvania Electric, Westinghouse.

The companies included stretch
cross country from New England
to California.

Controls—Last of price con-
trols have been dropped in
accord with Eisenhower’s
‘orderly decontrol of prices’.
OPS plans June 30 exit.

Depreciation — Treasury is
giving more liberal treat-
ment of regulations on how
fast plant and equipment
can be written off for tax
purposes.

Labor—End of price and
wage controls brought some
price rises, rumbles of reopen-
ing wage contract negotia-
tions. Unemployment is about
1.8 million, near last year’s 1.7
million, but employment is 1.8
million higher, which makes
the labor market tight. Mid-

Business Briefs

summer record of 63 million
employed is expected.

Buy American—Enacted in
1933 under outgoing Hoover,
the Buy American Act was up-
held by Defense Secretary
Wilson who turned down Brit-
ish low bid on Army contract.
President Eisenhower backed
Wilson, bucked Dulles and
Stassen. The law’s ‘25-percent
under’ interpretation, broken
last June, is holding again.

Copper—Price is down to 30
cents per pound. It’s a buyer’s
market now; National Produc-
tion Authority has stopped
allocating the metal because
of ‘favorable developments in
the overall supply.’ Imports
and scrap production are up.
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DEFENSE volume shows as . . .

Electronic Companies
Size Up Military Sales

As defense spending cuts loom
ahead, manufacturers look at
military sales percentages

ELECTRONIC manufacturers, both
large and small, will do well to pre-
pare for an increase in their com-
mercial business and a decline in
their military production, Glen Mec-
Daniel, RTMA general counsel, told
west coast electronic manufacturers
recently. He declared it appears
likely that military expenditures
will be reduced or stretched out,
“but how fast I don’t know. Of one
thing we can be sure, electronics
and aircraft will remain paramount
in whatever armament program is
decided upon for the years ahead.”

» Ratios—A survey of 15 manufac-
turers in the field reveals that de-
fense sales in 1952 (black
columns) ranged from 10 to
90 percent of total net sales, with
an average for the companies of 45
percent. This is lower than an esti-
mate made last year by the Defense
Department who set military sales
at 53.3 percent of total sales in 1952.
(ELECTRONICS, p 6, Aug. 1952) The
percentage was expected to be
lower as the defense delivery
schedule “stretch out” went into
effect last year.

» Companies—In 1951, smaller
electronic companies reported pro-
portionately more military business
than did large firms. But major
electronic manufacturers indicate
they increased their defense busi-
ness substantially in 1952.
Shipments of electronic apparatus

(Continued on page 8)
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Be sure to get one of these time-saving reference guides to Sylvania’s
complete line of TR and ATR Tubes.
At a glance it tells you about power ratirg and frequency, and shows which tubes
are band-pass and which are tunable. Color code identifies power rating
quickly and accurately. Folds to compact, wallet size.

If your Sylvania Representative can’t supply you, mail the coupon for a copy NOW!
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/ ! Sylvania Electric Products Inc.
] Dept. 3E-1006, 1740 Broadway,
’ New York 19, N. Y.
1 Please send me a copy of the new handy guide to TR and
d o . ] i ATR Tubes.

I
In Canada: Sylvonio Electric (Canada) Ltd. | Name
University Tower Bldg., St. Catherine St., Montreol, P. Q. l
l Street
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INDUSTRY REPORT—Continued

for the armed forces by RCA were
approximately double those of 1951.
Sylvania estimates that 28.5 percent
of its net sales in 1952 were ac-
counted for by defense products,
nearly double 1951’s volume. Zenith
also reported that production and
shipment of material for the mili-
tary services, at a low level in 1951,

increased materially in 1952 and
amounted to approximately 10 per-
cent of the company’s net sales.

» I'uture—Although electronic
manufacturers are concerned about
the effect of a military cut-off on
the industry, many would welcome
the return to full civilian produc-

ELECTRONIGRAPH—Natural Quartz Crystals

tion. Profits are higher and the
commercial sales outlook for 1953 is
very promising. Already most com-
panies have experienced record first
quarters. But even without top
civilian sales the present electronic
defense backlog, which is at a peak,
could carry the industry’s big vol-
ume well into 1954.

RAW MATERIAL
IMPORTS AND CONSUMPTION
LS

DOLLAR. VALUE OF IMPORTS

»ADD 0.65 MILLION LB OF
SMALL CRYSTALS RECOVERED
FROM SCRAP ON HAND

"

WHITE BARS. YEARLY IMPORTS
(EXCESS OVER CONSUMPTION
WAS REJECTED BY CONSUMER
OR WENT INTO NATIONAL
STOCKPILE . CONSUMER STOCKS
OR OPTICAL EQUIPMENT)

BLACK BARS YEARLY
CONSUMPTION OF RADIO-
GRADE QUARTZ

-72% WAS RADIO-GRADE IN 1944,
| JBALANCE CAME FROM STOCKPILE
PEACE OR COLD-WAR NEEDS OF
ELECTRONIC INDUSTRY!
50-60000 LB

~
[

IN 1943

~

MILLIONS OF POUNDS
&

05

1943-45 GOVT BUYING
PRICES . $1.56 PER LB
FOR 75-GRAM CRYS-
TALS TO $36.95 PER
LB FOR 100 LB AND UP
AVERAGE PRICE PER LB

1943-$340
8+ 1944— 4,95
1945~ 4.65
1946 — 6.40
U 1947— 395
1948~ 3.40
1949~ 460
6 1950— 255
1951 — 162

MILLIONS OF DOLLARS

pinm
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MILLIONS OF UNITS

30

2 BREAKDOWN:
29,766,000
RADIO OSC.
153,000
TELEPHONE
RESONATORS

UNITS OF
DETECTION
EQPT

VvJ DAY
SEPT 1945

]
PRODUCTION OF |
FINISHED PLATES |

AVERAGE N® OF
PIEZOELECTRIC UNITS
PER LB OF USABLE
QUARTZ:

1942 — 95

1943 —163

1944 —17.0

1945 —180
SOURCES OF FIGURES:
US BUREAU OF MINES
MINERALS YEARBOOK
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Status of Quartz

Industry changeover to small
crystals, in plentiful supply
from Brazil, eases needs

PRODUCTION plants for growing syn-
thetically the wartime needs of
radio-grade quartz crystals could be
built and equipped within a year if
necessary. It may be assumed that
military stockpiling of natural ery-
stals has been geared to this time
figure, hence there should be no
shortages even if the Brazilian sup-
ply were cut off today.

Brazilian domination of the
quartz market has been a bugaboo
for a nation geared to the philoso-
phy of always having a second
source of supply. Most critical years
were 1942 and 1948, when U-boats
were sinking supply ships in the

8

Crystal Growing Plants in U.S.

Caribbean. An air lift solved this
problem. Tension eased further,
after the war, with the announce-
ment that Signal Corps sponsored
research on quartz crystal growing
had paid off.

» Change in Demand—Crystals
under 200 grams, considered as
scrap early in World War II, now
serve because the industry has be-
come adapted to use of finished
plates approximately % inch square
or round. Small natural crystals
cost only $1.25 to $4 a pound, as
contrasted to $15 and up for the
pound-size and larger crystals con-
sidered necessary heretofore.

Small crystals usually have much
less twinning, hence give an even
greater yield per pound despite in-
creased geometric losses. With

larger crystals, only 30 to 40 per-
cent of the weight ordinarily is
usable because of defects.

» Growing Costs-——Under develop-
mental conditions at Bell Telephone
Laboratories and at Brush Labora-
tories, costs have approximated $50
per pound for synthetic crystals.
With organized mechanized han-
dling of the heavy autoclaves for
loading and unloading, this cost
may be better than halved in full
production.

A further reduction in net cost
per finished plate is possible because
synthetic crystals are relatively
free from flaws and hence may ap-
proach 100-percent usability ex-
cept for geometric losses in cutting.
By varying growing time and

{Continued on page 10)
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BUTTON ;
CERAMIC CAPAcpTons

Unique design possibilities . . . better VHF and UHF
performance . . . simplifid equipment construction—
these are but a few of thejadvantages of Sprague Button
Ceramic Capacitors. In coupling, bypass, and feed-thru
filter applications, these wafer-dielectric units have
higher self-resonant frequencies than capacitors using

a conventional dielectric {ube.

Button stand-off types, for example, minimize ground
inductance and hold it at 4 fixed value while providing
a short and radially uniform bypass to ground. The
dielectric button is housed|in the top of a hex head
machine screw, or in a mttal shell for ferrule clip
mounting. Lug terminals are located at tube socket
height for short, uniform|lead lengths.

All Sprague button capicitors are sealed against
moisture by a high temperature plastic resin . . . are
rated at 500 volts dc . . . and are available in Characteristic
SL and GA bodies. A lettethead request for Engineering
Bulletin 605 brings comphete details. Write
Sprague Electric Company, 35 Marshall Street,

North Adams, Massachusetts.

l
WORLD'S LARGEST CAPACITOR MANUFACTURER

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

ELECTRONICS — June, 1953 9
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INDUSTRY REPORT—Continued

Batch of 11 perfect 160-gram quartz

crystals being unloaded by A. C.
Walker after growing 48 days in
4-foot autoclave at Bell Telephone
Labs in Murray Hill, N. J. Threaded
cap is removed with huge wrench and
chain hoist, after which welded-steel
inner liner is sawed open. Project is
sponsored by Signal Corps Engineering
Labs of Fort Monmouth

choosing the right angle for the
quartz seed plate, the synthetics can
be made almost exactly the optimum
size and orientation for cutting a
particular type of plate with mini-
mum cutting waste. Despite all this,
the present cost of the synthetic
product is way more than the cur-
rent rate for radio-grade Brazilian
quartz. However, it is reasonable
to believe that large-scale commer-
cial production eventually will be
feasible because of a greater poten-
tial yield from synthetic quartz.

In the military picture, cost of
raw quartz is secondary to avail-
ability. This is partly why the Sig-
nal Corps sponsors crystal-growing
research at both BTL and Brush

» Process Details—Both labs grow
the crystals by suspending seed
plates in an alkaline solution be-
tween 350C and 400C and high pres-
sure, with scrap natural quartz at
the bottom. BTL uses a welded auto-
clave at 15,000 Ib per sq inch (ELEC-
TRONICS, p 96, April 1951), and gets
about 5 1b of quartz per month per
cu ft of autoclave space.

Brush uses a continuously-rocked
double-chamber autoclave at 5,000
Ib per sq inch (ELECTRONICS, p 238,
April 1953), and gets about the
same output per cu ft.

10

Broadcasters Made Money In ‘52

Station revenues for 1952 are
5 percent higher than total
dollar take in 1951

ToTAL revenue of the radio-broad-
casting industry in 1952 amounted
to $473.1 million, 5 percent above
the previous year. Figures are
from a preliminary FCC report.
While 7 networks, including owned
stations, estimated total revenues
of $101.0 million or 2.9 percent be-
low 1951, more than 2,300 radio
stations estimated total revenues of
$372.1 million, an increase of 7.4
percent above 1951. Thus radio in-
come for networks and individual
stations followed the same pattern
as did tv income for networks and
individual stations in 1952. (ELEC-
TRONICS, p 22, May, 1953)

Added to the estimated $336.3
million total revenues of tv broad-
casters, the combined industry rev-
enues in 1952 reached $809.4 million
showing a marked increase of 18
percent above 1951.

» Income vs Revenue—Radio in-
dustry income before federal in-
come taxes rose to $62.6 million in
1952 after having dropped to $57.5
million in 1951 from a peak of $68.2

million in 1950. Networks, including
owned and operated stations, esti-
mated 1952 income at $11.2 million
or 11 percent above 1951. Total in-
come of 2,300 radio stations was
estimated at $51.4 million or 84
percent above 1951. The 814 a-m
stations licensed in 1941 and prior
years, comprising slightly more
that } of all a-m stations, accounted
for almost % of the total revenues
and £ of the total income of all a-m
stations.

» TV vs Radio—A total of 470 a-m
stations in tv markets estimated
their 1952 revenues at $171.5 mil-
lion or 2 percent above 1951. In
non-tv markets, 1,629 a-m stations
estimated their total revenues at
$199.6 million, almost 11 percent
above 1951. Increased total reve-
nues in 1952 were reported by about
three out of five a-m stations in
the tv markets and by four out of

five a-m stations in the non-tv
markets. Overall, 74 percent of
the total stations reported in-

creased revenues in 1952.

Losses were reported by 15.9 per-
cent of the 2,276 a-m stations. This
is the smallest number since 1946
when 11 percent of the 1,015 then
operating were unprofitable.

U.S. Surveys Labor Picture

Number of stoppages has de-
clined sharply since 1950 but
total man-days idle have risen

TREND in work stoppages involving
six or more workers and lasting for
a full shift or longer shows up in a
report by the Labor Department.
Last vear there were 30 such stop-
pages in the communications equip-
ment field, radio, tv, equipment and
parts manufacturers. This was the
lowest number of disputes to be
recorded since 1949. However, man-
days idle as a result of the 30 stop-
pages totalled 327,000, the largest
number since 1950 when total
reached 368,000.

Although the number of disputes

was lower, the stoppages evidently
affected larger companies for longer
peviods of time. In 1952, two com-
panies in the electronics field had
strikes involving 10,000 or more
workers, while in 1951 there was
only one such stoppage.

P> Pattern—According to the Labor
Department, the largest number of
work stoppages have been caused by
disputes over wages and shorter
hours. Other prevalent reasons are:
union organization, working con-
ditions, interunion and intraunion
matters.

Fluctuation, as seen in total man-
days idle, seems to follow the sales
pattern of the radio-tv industry. In

(Continued on page 14)
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Do you have
up-to-the minute information
on these 14 Centralab
electronic components?
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Check to bring your design file up to date...
and be first with the newest

VARIABLE RESISTORS

If you're onc of the thousands of elec-

tronic engincers specifying Centralab

clectronic componcnts—you'll want these

14 new bulletins .

.. just off the press.

Each contains essential, exact specifica-
tions for radio TV, UHF and VHF ap-
plications.

PRINTED ELECTRONIC CIRCUITS

1.

AUDET, PC-150 and PC-151. Centralab’s
audio detector plate for a-¢, d-¢ receiver
output stages. Bulletin 42-129.

. PENDET, PC-160. Remarkably small PEC

consisting of 4 resistors and 5 capacitors
requiring only 9 connections, instead of the
usual 18. Bulletin 42-149.

3.

Model 2 AMPEC, PC-200 and PC-201. A
threc-stage speech amplifier smaller than
the cover of ordinary book matches. Bulle-
tin 42-117R.

. Model 3 AMPEC, PC-202 and PC-204. Post-

age-stamp size three-stage speech ampliher
for sub-miniatures. Bulletin 42-130R.

. PENTODE COUPLATES, PC-90 and PC-9lL.

Even smaller than before. A complete pen-
tode inter-stage coupling circuit. Bulletin
42-128R.

. TRIODE COUPLATES, PC-70, PC-71. PC-80,

PC-81. for inter-stage audio coupling cir-
cuits. New space-saving design. Bulletin
42-127R.

. SMALL PLATE COMPONENTS. Tiny resistor-

capacitor combinations. Seven plates, in
cluding famous “Filpec.” fit scores of mini-
ature applications. Bulletin 42-132.

8. Model 1 RADIOHMS®, Smullest variable re-
sistor on the market (only 33" dia.). In
cludes data on new Hi-Torque model. Bul-
letin 42-158.

9. Model 2 EXPRESS RADIOHM. Quick-deliv-
ery, switch-type variable resistor. Shafts
staked directly to radiohm on your order.
Bulletin 42-163.

CAPACITORS

10. TYPE 950 HIGH-ACCURACY. For exacting

electronic applications in r.f. circuits. Bul
letin 42-123.

. BUTTON-TYPE CERAMIC CAPACITORS. Five

different types, solder-sealed for HF, UHF
VHF applications. Bulletin 42-122R.
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... write for these 14 new pictorial technical bulletins
on important Centralab electronic developments

4P

Wb

o
e"‘o sina!

d"'

12. STAND-OFF. Designed espccially for by- “JUST CHECK THE ITEMS YOU WANT
passing r.f. circuits to ground in low- AND WE'LL SEE THAT YOU GET THEM

power applications. Bullctm 42-121R.
BY RETURN MAIL.”
13. TRANSMITTING. For transmitters, other
high-voltage portable gear. Extremely 1 -~
compact and rugged. Bullcetin 42-102R. - - -
CENTRALAB, A Division of Globe-Union Inc.

14. BC TUBULARS., New data on dependable
914.-F E. Keefe Ave., Milwaukee 1, Wis.

BC-HI-KAPS. long preferred tor by-pass
coupling. Bulletin 42-3R.

You can depend on Centralab electronic com-

ponents to maintain the high perfection and O] 42-129 42-149 s
performance expected of modern electronic ] ) 42-130R =)y SZENZER
gear. By having full information at your fin- [J 42-127R 42-132 ] 42-158 42-163 [ 42-123
gertips, you can be sure of keeping abreast of ] 42-122R [ 42-102R O] 42-121R 42-3R
the fast-changing electronics ficld. For your
convenience, we've included a handy coupon.
NAME - [ -
ITLE
A Division of Globe- Unlon Inc. TITLE
M k 1,
ilwaukee Wis, ADDRESS.

In Canada, 635 Queen Street East, Toronto, Ontario

CITY. el - ZONE LSTATE
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WORK STOPPAGES IN ELECTRONICS

40 —

~ NUMBER OF i-
STOPPAGES
30 -

| lMAN DAYS IDLE
10 ~ {IN 10,000'S) ——

oL T |

47’48 49 50 51’52 '53

1950, big sales year for manufac-
turers, man-days idle were highest.
Then as business slumped in 1951
and regained in 1952, man-days idle
followed the same course.

» 1953—There have been a number
of work stoppages in the electronics
industry so far this vear but only
one of any severity. It involves
more than 10,000 workers and sev-
eral weeks duration. But there are
rumblings of more wage disputes
in the steel industry that could
affect electronics.

Television Highlights NARTB Show

Broadcasters see 3-D telecast;
remote control and low-budget
operation also discussed

THEME of the recent NARTB con-
vention seemed to be “What else
can you do with television?” The
1,500 conventioneers who crowded
Los Angeles’ Biltmore Hotel heard
reports on three-dimensional tv,
color tv, intercontinental tv and tv
in a can. Low-budget operation of
small-city television stations and
remote control of a-m and f-m
broadcast transmitters were dis-
cussed in several papers. Fifty-odd
suppliers of broadcast equipment
and services exhibited.

» Three-D—An experimental tele-
cast over KECA-TV ABC-Para-
mount’s L. A. outlet showed dele-
gates how the illusion of depth may
be achieved in television. Special
receivers at the Biltmore using two
picture tubes resolved their images
on a 3 by 4-ft viewing screen.

Three-Dimensional Television Lens

Wide-angle lens giving 142-degree field of view, as used «t the Navy’s Special
Devices Center, Sonds Point, N. Y. in a gunnery trainer. A television system
using this wide-angle lens and a spherical-screen projection receiver to pravide
three-dimensional television is presently under development at RCA

Viewers needed Polaroid glasses.

The emphasis was also on 3-D at
the Statler where 1,000 SMPTA
members concurrently held their an-
nual confab.

» Color—Discussing the future of
color television, RCA’s General
Sarnoff prognosticated that once
the FCC authorizes color it will take
industry nine to 12 months to tool
up and produce. Sarnoff also pre-
dicted the failure of subscription
television on a national scale.
Features of the NTSC color tele-
vision system were discussed in a
paper by Dr. W. R. G. Baker of GE.

» Around the World—Interconti-
nental television may be just over
the horizon according to Neal Mec-
Naughten, NARTB’s engineering
manager. High-powered microwave
relays and submarine cables with
transistor amplifiers would do the
trick.

> Low Budgets—Reflecting tele-
vision’s post-freeze trek to the hin-
terland, low-budget operation of a
small-city station was the subject
of a panel discussion. In the same
vein, Federal engineers presented a
paper on how to set up a television
station with two technicians while
GE demonstrated a packaged tv sta-
tion designed for one-man opera-
tion.

Low-budget operations, it de-
veloped, are still not low enough for
stations serving markets under
100,000 population. Tab for essen-
tial equipment comes to $300,000
with yearly operating cost running
between $175,000 and $300,000.

> Canned TV—Importance of
canned entertainment in post-freeze
television was attested to by at least
six equipment makers. General Pre-
cision, Standard Electronics, Fed-
eral and RCA exhibited small
cameras especially suited for film
reproduction. Philco and DuMont
both introduced continuous-motion
film scanners.

Reporting on his company’s sys-

{Continued on page 16)
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SHOCK » VIBRATION

N EWS |
Simplify Your Packing and

Protect Your Product

with Barrymounts

Photograph courtesy of PHILCO CORPORATION, Government and Industrial Division

The problem of protecting delicate equipment in transit is
enormously simplified by properly designed shock mounts
built right into the packaging. Barry shock mounts, designed
for protection against the severest shocks of military service,
have demonstrated their value in this industrial application.

Philco Corporation has made Barrymounts standard
in packaging design for the entire Philco Micro-
wave Program, and has shipped thousands of
microwave equipments all over the world without
the slightest damage. Philco microwave equipment
is shipped pre-assembled, with all the tubes, glass
dessicators, and crystals in place. On arrival, the
only work required is powering the equipment.

Barrymounts are the modern method of shock protection. Let
them simplify vour packaging problems. Write today for
more detailed information.

«BARRY e

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

AManta Baitimore Chicaga Cleveland Dallas Dayton Detroit lLos Angcles Minnecpoils New York
Philodeiphia Phoenix  Rochester S¢. Louis San Franciica Seattie Toronto Washington

ELECTRONICS — June, 1953 Waat more information? Use post card on last page.



INDUSTRY REPORT—Continued

tem for recording tv programs on
tape, John T. Mullin of Bing Crosby
Enterprises claimed the tape would
record both sound and picture with
the quality of a live telecast.

Movies Triple
Audio Facilities

NEWCOMER in the 3D field is
CinemaScope, which uses a 65-foot
wide screen, a single projector and
no glasses. Behind the screen are
three speakers, each with its sep-
arate amplifying svstem and sound
track, to produce a stereophonic
sound effect.

Installation costs big theaters
about $10,000, little theaters less,
according to Twentieth Century-
Fox. The company expects 12,000
installations to be made by the end
of next year.

Expansion Plans for
Puerto Rico Plants

Subassembly and parts plants
plow back tax-exempt profits;
many new plants are under way

PRACTICALLY all of the electronic
plants established in Puerto Rico in
the last two years are actively ex-
panding. Business is good down
there, because most of this ex-
pansion money comes from profits
inflated by tax-exemption.

Figures tell the story; present
total square-footage of operating
plants is about 115,000 and goes to
an estimated 350,000 by year-end
for expanded and new plants com-
bined. Total present employment
of 875 correspondingly jumps to
about 3,500. The accompanying
tabulation gives the present picture
in detail, as derived by combining
latest figures of Puerto Rico’s Eco-
nomic Development Administration
(New York City office: 600 Fifth
Ave.) with observations made dur-
ing editorial visits to operating
plants.

» Profits—There are two methods
of showing a high profit on elec-
tronic operations in Puerto Rico:

16

ELECTRONIC PLANTS IN PUERTO RICO

Name of Firm Location Started | Sq Ft |Empl Chief Products
Ben Ida Electronics Hato Rey  Jan. '52 3,500 —  Amplifiers & record
players
Borinquen Radio Com- Rio Piedras Future ——— —— Radio hardware &
ponents Corp. structural parts
Caribe Aircraft Radio Coamo May '52 10,800 80 Radarsubassemblies,
Corp. (Related to coils & filters
Lavoie Labs)
Coradel Mfg. Co. Caguas June '52 5,000 - Lightning arresters &
lead-ins
Diversified Products  Carolina May '53 ——— —— Ceramic insulators
Corp.
Empire Industries Inc. Bayamon Future —— —  Transformers
John Hackes & Siegler Hato Rey  Future ————  —  Quartz crystals
Hemisphere Corp. Rio Piedras July '53 11,000 30 Molded coil forms &
(Related to National ferrite cores
Moldite Co.)
Hermetic Seal Prod- Hato Rey  Aug. '51 10,000 110 Feed-through insula-
ucts Co. of Puerto tors
Rico Inc.
Hycor Co., Inc. Vega Baja Nov.'59 1,500 35 Precision resistors &
toroids
Interamerica Santurce Future ——— —— Hearing aids & com-
Electronics Corp. ponents
Pamcor Inc. Rio Piedras May '53 11,500 Terminals & connec-
tors
Philtips Control Corp.  San Juan June '52 8,000 50 Aircraft relays, coils
& solenoids
Port Electric Corp. Catano Future —— —— Radio tuning devices
Radell Corp. San Juan Jan.'52 3,250 70 Deposited carbon
resistors & vhf
coils
Rectifier Corp. of Fajardo May '53 —— Components
Puerto Rico
Rico Electronics Inc. Vega Alta Jan.'53 11,500 — TV picture-tube
(Related to National guns
Video Corp.)
Statham Instruments Hato Rey  Future — — Scientific instruments
Inc.
Sylvania Electric of  Rio Piedras Oct. '51 37,000 400 Mica punchings,
P.R. Inc. tube parts & com-
ponents
Triplett Electric Co. of Bayamon Apr. '52 8,000 65 Meters and multi-
P.R. Inc. meters
Weller Mfg. Co. Bayamon Dec. '50 8,000 60 Soldering guns
Method 1. Produce a product or successful new product. Such a
having high labor content and low firm can take maximum advantage
transportation cost (practically of tax exemption.
everything in electronics field),

placing emphasis on a topnotch
labor training program, on good
management and on an incentive
program that rewards labor for
extra effort. This method takes
maximum advantage of the island’s
45-cent labor rate.

Method 2. Operate as a small, new
firm which has a low base for U. S.
excess profits tax but is expanding
rapidly because of good manage-
ment or because of a secret process

» Wages—Minimum wages for
labor in electronic plants are set by
a committee of nine representing
management, labor and the public
interest equally. Applicable U.S.
laws are ambiguous in specifying
that wages on the island must not
be so low as to constitute unfair
competition with U.S. labor, yet
not so high as to diminish employ-
ment in Puerto Rico. The commit-

(Continued on page 18)
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Longer Life — essentially that
of any fixed-ratio power trans-
Jormer

High Initial Surge Currents —
all VARIACs with DURA-
TRAK will withstand 1n1-
tal surges tem times their
rated current

ith Dl“a“a\( Constmct‘mn
W

construction

iable
the variaP
nt by

Overloads — safe allowable overload
is conswderably im excess of that
possible with old-siyle VARIACs
Less Maintenance — under normal con-
diitons maintenance of these new
VARIACs is neghygible — the new
DURATRAK 1s subjected to no
deterioration when VARIACs are
operated within their rated load

The new Duratrak type
of construction is found exclu-
sively in VARIACs. These units
set a new standard in reliability,
greatly improved performance,
jong life and minimum of main-
tenance.

S
digdis

the Original
Continuously-Adjustable
Autotransformer

GENERAL RADIO Company, 275 Massachusetts Avenue, Cambridge 39, Mass.

: Send me a copy of the NEW Variac Bulletin which describes I
the new Variacs with Duratrak. "
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INDUSTRY REPORT — Continued

tee meets about every two years,
and it takes another year to put a
wage change into effect.

For the electronics industry, the
present minimum is 45¢ an hour.
In well-established plants, merit
raises may bring this as high as 58¢
an hour for assembly-line workers,
with group leaders (supervising
about 12 workers) making $150 to
$325 a month. Machine-shop and
maintenance electrician rates are
75¢ to 80¢ an hour.

» Taxes—Present laws provide
complete exemption from insular
taxes until 1959. A new law now
under consideration will give each
new plant 10 full years of exemp-
tion. To show maximum untaxed
profit, business transactions must
be completed in Puerto Rico. Most
firms achieve this by pricing their
products FOB San Juan.

» Productivity — A government
survey of five electronic plants in-

dicated that after an average of
8% months of operation, worker pro-
ductivity was 95 percent of that in
mainland plants and quality of out-
put was 88 percent of U.S.
standards. Most of the workers
involved had not worked in a
factory before, but had high manual
dexterity. Individual firms have
achieved as high as 120 percent of
mainland productivity on repetitive
high-speed manual  operations.
Temperature and humidity are
more comfortable than around New
York City even in summer, hence do
not affect production.

Productivity of native workers
is a function of training, manage-
ment and choice of human material,
just as anywhere else. One firm
uses with excellent success a modi-
fied piecework incentive program
based on three-month output rather
than daily output. If a worker
attaing the norm at the end of three
months, he gets a raise; if not, he
gets fired.

World Radio Output Increases

RADIO receivers are still the number
one electronic product throughout
the world despite substantial gains
made by tv abroad. The statistics
from the United Nations show that
more than 181 million radio sets are
in use today, a probable retail value
of over 9 billion dollars. By conti-
nents, as indicated in the chart,
North America has more radio sets
in use than the rest of the world
combined.

In terms of receivers per 1,000
inhabitants, the U. 8. again leads
with 620, followed by Sweden with
301 and the Falkland Islands in
South America with 300. Two coun-
tries where set saturation is of no
concern are French Equatorial
Africa and Tanganyika, each with
0.2 radios per 1,000 inhabitants.

» Production—Although 17 coun-
tries in the world produced radios
in the past 4 years only 11 reported
complete production figures to the
UN. Excluding the U. S., the rest
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of the world produced 4.5 million
radios in 1949, 5.7 million in 1950
and 6.3 million in 1951, the latest
reported year. U. S. production of
radios during these years was
nearly double the rest of the world’s
output in each year.

Germany was second biggest pro-
ducer in 1951 with 2.2 million re-

Germany gets set to tap the European
bicycle market with this $11.40 bike

radio. Loudspeaker is built into the

lamp housing. Two dry cells fit under
the saddle

ceivers that year, almost double its
production of 1.1 million in 1949.

The United Kingdom followed
Germany with an output of 2.1 mil-
lion sets in 1951 compared to 1.3
million in 1950 when she was the
world’s second place producer.

Of 11 countries reporting, only
Canada, Japan, Norway and Yugo-
slavia experienced a decline in set
production between 1949 and 1951.
India, Austria, Denmark, Germany,
Iceland, United Kingdom and Aus-
tralia were all on the upswing.

Loudspeaker Business
Follows New Trends

Volume this year is expected
to reach 22.5 million units, o
3.2 million gain over 1952

RTMA RECENTLY estimated in a re-
port to NPA that 1953 loudspeaker
production would total 22.5 million
units compared with 18.8 produced
in 1952, The average weight of an
Alnico 5 magnet per speaker is 13
0oz, so this year the industry will
need approximately 2.1 million
pounds of Alnico 5 material.

The increase over 1952 produc-
tion is believed due to the opening

(Continued on page 20)
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A/OW FOR THE FIRST TIME

25 KW
AT 220 MC!

SUPER-POWER! 25 kw output at sync.
peak level.

LOW DRIVE! 10-to-1 tube gain.

ALL V-H-F TV BANDS! 220-mc frequency
at max ratings.

ULTRA-MODERN! Ring-seal design; ce-

ramic construction.
COMPACT! Approx. 14" high. eh
GL-6251
POWER
TETRODE

Makes SUPER-POWER available te TV Transmitter Designers!

TWO GL-6251’s in your new v-h-f cir-  circuits t3 TV stations, is a prcfit oppor-
cuit will boost E. R. P. to the full au-  turity fo- you second only to that from
apolying GL-6251’s in new h:gh-power

thorized 316 kw!
Here’s a plus: only 5 kw is needed to v-L-f transmitters, where your customers
drive a pair of these high-gain tretrodes! require maximum E. R. P. from the start.

Low-power TV transmitters now on the 3L-6251 is the big new tube for your

air—by adding an amplifier stage witn big jobs! Get complete informeztion about

two GL-6251’s—can increase signzl ths SUPER-POWER tetrode from Tube

strength to top levels at moderate cost. D :partment, General Electric Company,
Manufacture and sale of these amplifier Schenectzdy 5, New York.
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INDUSTRY REPORT—Continued

of new tv areas and a lack of fin-
ished set inventory in the hands
of the industry.

» Market—Approximately 7 mil-
lion units will go to tv set producers
and about 8 million to radio manu-
facturers, if predictions hold true.
Remaining sales will be split up
among hi-fi, industrial, military and
replacement markets.

» Product—S ome manufacturers
see an increasing trend in radio
and tv set design toward smaller
sets, fewer combinations, more
table models. This means smaller
loud speakers and smaller dollar
volume per unit for companies.
However, other loudspeaker man-
ufacturers are optimistic because
of the accelerating hi-fi trend which
has made the public more fidelity
conscious and has resulted in a
noticeable increase in sales of heav-
ier and larger units. It had also
caused some set manufacturers to
equip combination sets with larger
cones, the 12 inch instead of the 10
inch, despite higher cost.
Manufacturers are now using
larger loundspeakers in their port-
able lines. Motorola, with its new
design that incorporates the magnet
and associated components within
the cone, now is able to use a4 7-inch
loud speaker in place of a 4 inch
(ELECTRONICS, p 8, May, 1953).

Meters Fluid Flow

Flowability of a fluid is measured in-
stantly and continuously with this new
instrument for industry and the medi-
cal profession. A small ultrasonic sens-
ing probe is applied to a blood sample
while an electronic computer and re-
corder chart how fast a clot is formed
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PLOT of output indexes shows electronics out in front. On page 4 of each issue .

New ‘Figures’ Show Business Trends

Cumulative totals on page 4
of each issue compare current
and previous year's output

RECENTLY added to the regular
‘Figures of the Month’ page of
ELECTRONICS is a new subdepart-
ment called ‘Figures of the Year’.
The statistics printed each month
under this heading show at a glance
cumulative monthly conditions in
the electronics business as com-
pared to the same time last year.

This month’s totals show a sig-
nificant increase in general produc-
tion and sales for the first quarter
of '53 as compared to ’52. Cathode-
ray tube production almost tripled,
with an increase of 168.91 percent
over last year. Radio and television
set production remained high.

» Qutput Index—The ‘Electronics
Output Index’ (also on page 4)
continues to reflect a healthy situa-
tion in the industry. As shown in
the accompanying chart comparing
the electronies index with similarly
compiled statistics on industry in
general, output of electronics goods
has increased about 100 percent
since 1947, while increase in gen-
eral industry amounts to around
25 percent.

Computed largely from Bureau
of Labor Statistics, the Output
Index shows activity in both mili-
tary and commercial electronics. A
slight drop-off may be expected dur-
ing summer months as the Ameri-
can public turns to trout lines.

Financial Roundup

OUTSTANDING gains for the first 3
months of 1953 compared to the
same period last year were regis-
tered by companies in the elec-
tronics field. National City Bank of
New York reports that total net in-
come in the first quarter for 23
companies was $78.3 million com-
pared to $54.4 million in 1952, a
44-percent increase. Profit reports
by individual companies in the first

3 months of this year are as
follows:

Net Profit (3 mos.)
Company 1933 1952
Admiral _............ $3,006.878  £1,515.506
CBS| crpommes s Or as o 2,404.935 1.522.706
Hoffman ............. 476,646 401.675
EBM . ok basoeed -1 5 E sk 7,520,105 6.797.876
Magnavox ........... 1,782,000 558.000
Minn. Honeywell 233277 1.294.583
Motorola . ...... 3,174,208 2238135
RCA i s cms i e L. 9,203,141 7.076.520
Raytheon ............ 1,355,000 408.000
Sylvania ............. 3,679.243 1.958.771
TelAutograph ....... 44,856 47,443
Tung Sol ............ 552,318 492,241
Zenmith 6l & ¢ e foma? 2,109,461 1,083.242

» Securities—Computer Manufac-
turing Corp. filed with SEC cover-
(Continued on page 22)
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OMNIRANGE NAVIGATION RECEIVER

The Collins 51R-3 Navigation Receiver is typical of the
outstanding developments of the Collins Radio Company
for aviation, navigation, and communication. It is in
wide use among anlmes, private, and military planes.
With accessories, it is the heart of the Collins navigation
system to which is entrusted the efficient and safe opera-

Is the Heart of the Famous
Collins Navigation System

Midland Crystals are entrusted with
the exacting job of frequency control
in the Collins 51R-3. Thirty-four crys-
tals provide complete 280-channel cov-
erage. In such critical service, there
can be no compromise with quality,
precision, and undeviating perform-
ance under every operating stress.

Midland Crystals measure up to Col-
lins’ strict standards because every

Hatsor gour

LARGEST

PRODUCER

tion of every type aircraft.

one of the millions of Midland Crys-
tals in use today is a product of Mid-
land Quality Control. This is the sys-
tem by which every crystal is constant-
ly checked and tested at every step in
processing. Midland employs the high-
est technical skill and finest produc-
tion facilities known ‘to the industry.
It is vour assurance of completely de-
pendable crystal performance.

il maed . comsontional, o dhetraly
vfwmtmwﬁ, !

MMANUFACTUNNG COMPANY, INC.

3155 Fiberglas Road ® Kansas City, Kansas

OF

Want more information? Use post card on last page.

WWW_americanradiohistorvy com
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INDUSTRY REPORT— Continued

ing 150,000 shares of common stock
par 10 cents to be offered at $1 per
share. Net proceeds will be used for
working capital and for general cor-
porate purposes.

General Electric proposed a stock
option plan for key emplovees. Par-
ticipants selected will be given the
right to purchase GE common stock
of no par value at 100 percent of
the fair market value on the date
the option is granted.

Restricted stock options may be
granted by GE to from 700 to 1,200
employees for the purchase of not
more in grand total of 1.4 million
shares of common stock. The stocks
would be taken from unissued com-
mon stock of which there are 6,154,-
073 shares. Proceeds of the sales
will go into general funds.

RCA placed privately with a
group of institutional investors $10
million in 8%-percent promissory
notes due May 1, 1977, bringing to
$40 million the amount borrowed
under a $50 million credit set up in
February, 1952. Proceeds are to be
used for working capital and to
take care of increased volume of
defense business.

Weston Electrical Instrument
Corp. registered with SEC covering
107,055 shares of its capital stock,
$12.50 par, to be offered for sub-
scription by stockholders at the rate
of one new share for each 3 shares
held on the record date. The com-
pany will use $2 million of the pro-
ceeds to reduce bank loans. The bal-
ance will be added to general funds
of the company.

Hedging Plan Bolsters Lean Years

Electronic manufacturers
evaluate selling costs and plans
to increase sales effectiveness

ANALYSIS of the selling, general and
administrative expenses of 13 elec-
tronic manufacturers for the past
ten years indicates that companies
are spending more for total sales,
the expenditure last year reaching
the highest point since 1943. But in
1952, as a percentage of net sales,
which also reached record highs,
sales expenses declined.

» Strategy—Selling costs have fol-
lowed a fairly stable path since
World War II because many elec-
tronic manufacturers allocate sales
budgets by a set percentage of sales
and spend more for sales when they
are at a peak.

With defense cuts and tougher
competition just ahead, electronic
manufacturers are taking another
look at this concept of tving ex-
penditures to sales, in an effort to
get more effective use out of their
funds.

» New Approach—One plan for
better sales spending was recently
advanced by Gwilym A. Price, presi-
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dent of Westinghouse. He proposes
a lax law that will permit com-
panies to set up funded promotional
reserves as tax-exempt costs in good
vears, for spending in lean years.

P Price Plan—“The tax deduction-
reserve plan would overcome this
normal tendency to reduce sales
budgets when sales were low. Un-
der such a plan, the Treasury would
allow a company with a past history
of spending on sales and market de-
velopment to deduct tax-free a cer-
tain percentage of its gross. The
company would spend this money
for defined objectives, under ap-
proved conditions within a certain
period.”

Station Power Gains
Extend TV Markets

IMPORTANT to televison receiver
sales are existing tv markets in
which stations have upped their
power and increased coverage. Since
June 1, 1951, over 60 tv stations
have improved their facilities affect-
ing over half the country’s markets.
NBC alone reports that 41 of its tv
affiliates have boosted power since
then.

» Markets—Although extension of
coverage in terms of homes and
audience is difficult to ascertain, set
manufacturers agree that in old
markets improved transmission by
tv stations has provided a stimulant
to business and has increased fringe
sales just as improved tv receivers
did in the past. It is estimated cov-
erage increased 5 to 10 miles in
many markets.

» Future—A number of tv stations
plan power increases in the near
future and have FCC okays. Appli-
cations by 19 other stations are
pending approval. Markets expected
to get power boosts in the near
future are: Boston, WNAC-TV;
Cincinnati, WLWT; Columbus,
WLWC; Buffalo, WBEN-TV; Aus-
tin, Texas, KTBC-TV.,

Transistor Improvement
Promises Bright Future

Hermetic sealing and use of
new materials may eliminate
moisture and temperature bugs

STEADY PROGRESS is being made
toward solving the moisture prob-
lem and other troublesome factors
in transistors. In an announcement
by Zenith it was revealed that that
company had been unable to make
transistors stand up under hearing-
aid conditions. It was reported that
the transistors they tried failed
rapidly in service, evidently due to
high moisture conditions prevalent
near the body where hearing aids
are normally worn.

Hermetic sealing promises to be
a virtual cure-all for the moisture
problem. One company, CBS-Hy-

{Continued on page 24)
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PANELYTE.

THE STRUCTURAL PLASTIC

because PANELYTE has ALL 3!

G

.

FULL RANGE OF FINEST QUALITY LAMINATE...

With phenolic, melamine and silicone resins. Includes insulation for
radio, TV and other electronic purposes. In sheets, rods, tubes, molded
specialities, fabricated parts.

OTHER PANELYTE PRODUCTS

1. DECORATIVE, for table-tops, work surfaces, wall covering,
etc., in sizes up to 4’ x 10’

2. MOLDED LAMINATED PARTS—refrigerator inner-door panels,
breaker strips, specialty molded items, breaker frames.

3. INJECTION MOLDINGS—32, 48, 60, 200 oz. capacity. Tele-
vision masks, refrigerator parts, industrial items, etc.

4. REINFORCED PLASTICS—sheets, fabricated parts.

PANELYTE. MY
THE STRUCTURAL PlAS!‘IC
] ST. REGIS PAPER COMPANY
230 Park Avenue, New York 17, New York

Offices in Principal Cities
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1. HIGHEST STRENGTH
2. DIMENSIONAL STABILITY
3. GOOD ELECTRICAL PROPERTIES

FOR the tuning drive shafts in the ARN/G Radio Compass—
used in military and commercial aircraft—Bendix made a
wise choice.

Bendix selected Panelyte—12” shafts made of Grade 170
Continuous Glass Cloth. This phenolic laminate withstands high
torque loads—is stable under varying changes of temperature
and humidity. Moisture absorption is only 0.1%. Electrical
properties are excellent.

Two Panelyte shafts are used. One passes through and tunes
the five intermediate frequency circuits. The other passes
through and cunes all of the r-f circuits.

Other Panelyte Glass Base grades include the following:
GRADE 120, Staple glass cloth, phenolic resin,
heat resistance.
GRADE 130, Continuous glass cloth, silicone resin,
high heat resistance.
GRADE 135, Staple glass cloth, silicone resin,
high heat resistance.
GRADE 140, Continuous glass cloth, melamine resin,
arc resistance, high strength.
GRADE 601, Glass mat, polyester resin (reinforced plastic).

Let us send you a free sample of Panelyte. Or a free copy of the
Panelyte Inc{ustria] Cartalog. Or, perhaps, you would like to talk
with a Panelyte Engineer. Let us send you any, or all three—
without obligation, of course.

Simply Send in Coupon Today

IANENERN N I O O ) >

[
PANELYTE DIVISION - ST. REGIS PAPER CO. E-6 =
230 Park Avenue, New York 17, New York =
[] Please send me sample of Grade. .. .Panelyte. =
[] Please send me Panelyte Industrial Catalog. =
[] Please have o Panelyte Engineer contact me. =
|
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|
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INDUSTRY REPORT—Continued

tron, has already announced her-
metically-sealed transistors, and
several of the larger transistor
makers indicate plans to do likewise
in the very near future. The seal-
ing process involves potting the
transistor in a tiny (but so far
costly) can equipped with a glass
seal.

» Other Developments—Better and

less expensive transistor materials
appear to be the goal of numerous
research programs, some of which
are bearing fruit. Battelle Memor-
ial Institute announced successful
tests on a compound of aluminum
and antimony for transistors. Pre-
liminary tests show possibility of
characteristics superior to german-
ium and silicon where operation at
high temperatures is contemplated.
A further advantage lies in the low
cost of AlSb—a half ton costs about
as much as a pound of germanium.
Transistor-pure silicon may also
become cheaper and available in
greater quantities as a result of a
new manufacturing process devel-
oped by duPont. This new source
will also help raise power and
temperature limits for transistors,
because silicon functions as a semi-
conductor as high as 400 F.

Defense Contract Rules Revised

Administration jettisons broad-
base procurement policy; elec-
tronics may be exception

FUTURE defense contracts will be
awarded to the companies that can
handle them best and cheapest and
not necessarily to the firms or areas
that need them most. Thus Deputy
Secretary Roger M. Kyes announced
a reversal of the Defense Depart-
ment policy of spreading the work
thin. Concurrently, the department
announced that procurement would
be placed in the hands of manage-
ment men from industry. Presum-
ably the Small Defense Plants Ad-
ministration will expire quietly

» Loophole—IElectronics manufac-
turers will probably not be affected
greatly by the new policy. Kyes
stated that marginal producers may
still get contracts when the item
manufactured is hard to get, in
short supply or where the Defense
Department wishes to keep the line
open. Electronic equipment gen-
erally falls into these categories.

Aviation Weather Broadcasts Save Talk

Forecaster at La Guardia Field reads latest information onto magnetic tape
(right) which repeats five-sector forecasts endlessly via relay transmitter {left)
until next hourly forecast is recorded. Main transmitter in Manhattan broad-
casts data on 162.55 mc from 6 am tc 6 pm, KWQ035
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More significant is that the for-
mer broad-base policy had little
effect on the electronics industry.
Much lip service was paid to aiding
small business but a small business
was defined as one emploving 500
workers or less, scarcely called
small in the electronics industry.

» Broad Base—Figures supplied
by the New York office of the Sig-
nal Corps Supply Agency show that
from August 1952 until March
1953 this office let $780,903.17
worth of contracts, each under
$1,000. Small business received a
little more than half the work.

During the same period, the small
business specialist at the Signal
Corps’ New York office serviced
8,947 firms and assisted small busi-
ness in obtaining $6,372,855 worth
of contracts over $1,000.

Radio Networks
Continue to Expand

Webs are bigger than ever
despite inroads of television;
local sponsorship a boon

A GLANCE at the chart (next page)
proves network radio is bigger than
ever and apparently still growing.
Latest figures give total outlets as
follows : NBC, 206; CBS, 217; ABC,
355 and MBS, 562,

One vreason advanced for the
growth of network radio in the face
of television’s inroads against the
listening audience is that the net-
works are acquiring a-m outlets
primarily for television CP’s. In-
dependent a-m stations in new tv
areas have found network affiliation
essential. Another powerful in-
ducement to independents is net-
work policy of making national
shows available for local sponsor-
ship. Mutual has expanded heavily
in non-tv areas and has found big-
league baseball especially world-
series coverage an attractive
feature.

Radiomen in general seem con-

(Continued on page 26)
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Your parts can be run on the equipment
that produces the desired volume at lowest
cost. We have the most complete automatic
press facilities in the industry.

Press equipment ranges from small
tabletting presses to 100 ton hydraulics and
includes several high speed rotaries. Any
one of these rotaries can produce up to
1,800,000 a dav of small, simple parts.

You can choose the AlSiMag ceramic
composition with the physical characteristics
best suited for your requirements. Property
chart, free on request, gives characteristics of
the many compositions available.
Engineering advice is available on request.

AlSiMag die pressed ceramics are uniform
physically and dimensionally. This speeds
assembly, assures dependable performance.
Where exceptional dimensional accuracy is
required, grinding facilities are available

at commensurate cost.

YEAR OF CERAMIC LEADERSHIP

AMERICAN LAVA CORPORATION
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SPECIALIZED
FILTERS

These low frequency band pass filters are held to 1 DB tolerance This ultra low frequency filter has a band pass range =f one cycle
at the 3 DB crossover...600 ohm...4 filters per 712" rack panel. to 10 cycles... 50,000 ohms...700 cubic inches.

This 600 ohm miniaturized 1 KC band pass filter is housed in a This 600 ohm miniaturized low pass filter is housed in a case
case only 17 x 1% x 212", only 1" x 13%" x 2%2”,

o

This power line filter provides correct output voltages from This band pass filter is designed for sharp cut-off at be-h ends of

sources of 50 to 400 cycles ... noise attenuation is from 14 KC the range...10,000 ohms...case dimensions 1%” x 22" & 3%".
to 400 MC... 29 cubic inches.

150 VARICK S5TREET NEW YORK -3, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. V.. CABLES: “'‘ARLAB"
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The Marion Multi-Dialer Model MD-1
shown here (ruggedized movement) is
available with five self-contained ranges
in volts, milliamperes,
and amperes. It is also available custom-
engineered to your end-product so that
it may be installed on your panel and
when appropriate scale is selected it
will automatically insert the instrument
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measuring circuits
ranges in your equipment.
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Better Meters Made Easier To Use. Recent years have seen major advancements in the
performance characteristics of electrical indicating instruments. These advancements include
Marion's pioneer work in the fields of hermetic sealing and ruggedization. They have made the
electrical indicating instrument of today an extremely reliable device.

/

However, very little attention has been paid to the bio-mechanical problems associated with the
proper use and interpretation of the intelligence presented by the instrument. As the cgmplexity
of application, particularly in the multi-scale type has grown, it has become increasingly neces-
sary to attack and solve these human error problems.

The Marion Multi-Dialer was developed to provide a multi-scale instrument which exposes only
one scale to view at a time. At the same time, it automatically switches the appropriate internal
or external circuitry associated with that scale,

The Multi-Dialer may be used as a panel instrument (mounts
1o standard JAN-314” dimensions). It is also practical as a com-
plete, self-contained, portable instrument for field or laboratory
use. Its ingenious combination handle and stand makes it con-
venient to use on or above the bench.

Marion Electrical Instrument Company
401 Canal St., Manchester, New Hampshire

*Ttade Mark Copyright 1953 Marion Elec. Instr. Co.

MANUFACTURERS OF

RUGGEDIZED AND

“REGULAR"

METERS AND RELATED

Want more intormation? Use post card on last page.

wwWwWeamericanradiohistorv. com
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Where every detail matters « <«

T g #

At the high speeds encount-

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

Leading British Aircraft manu-
facturers rely on the Muirhead-
Pametrada Wave Analyser —

’ vibration
' component/gickly and accu-
\/:a—tt%‘;’ﬂz(f]&:ftude measurements
(g- /m, oreover, be made sub-

tially inﬁmgndent of speed

mations. Location of the
0 v ion therrhecomes

simply a matter of‘e&r@;g
the measured frequency with

known engine data.

SEND TODAY

for this
ILLUSTRATED BROCHURE
on
VIBRATION MEASUREMENT
AND
WAVEFORM ANALYSIS

REMENT

yisRATION MIASU
ND

WAVEIORM ANALYSIS

Vibration Analysis with the MUIRHEAD-PAMETRADA WAVE FREE ON REQUEST
ANALYSER at Armstrong Siddeley works, Coventry

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

PRECISION ELECTRICAL INSTRUMENT MAKERS 63
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1948 1949 1950 1951 1952 1953
Year Previous Latest Year Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.)  Apr.'52 Mar. ‘53 Apr. ‘53
(Source: RTMA) Mar. ‘52 Feb. ’53 Mar. ‘53 Sets in Use—total ... 16,939,100 22,551,500 23,256,000
Television sets . ...... 510,561 730,597 810,112
Home sets .. ........ 357,689 402,742 442,101
Clock Radios ... ..... 175,169 210,924 275,079 BROADCAST STATIONS
Portable sets ........ 99,720 87,711 177,656 (Source: RTMA) Apr. ‘52 Mar. '53 Apr.’53
Auto sets .......... 343,314 491,062 654,367 TV Stations on Air. . . . 108 164-r 179
TV Stns CPs—not on air 0 255 264
RECEIVER SALES TV Stns—Applications 536 639-r 612
(Source: RTMA) Feb. ’53 Mar. ‘53 AM Stations on Air. .. 2,347 2,424 2,430
Television sets, units. ..~ ...... 537,122 603,704 AM Stns CPs—not on air 68 133 135
Radio sets (except auto) ~ ...... 507,527 516,618 AM Stns—Applications 324 250 249
FM Stations on Air. . . 632 607 600
RECEIVING TUBE SALES FM Stns CPs—l_wt on air 14 21 21
| FM Stns—Applications 9 7 9
(Source: RTMA) Mar. '52 Feb.’'53 Mar. ‘53
Receiv. tubes, total units 30,935,220 40,024,475-r 44,691,200
Receiving tubes, new sets 19,513,454 27,730,235 31,367,831 COMMUNICATION AUTHORIZATIONS
Rec. tubes, replacement 7,231,186 9,217,982-r 9,949,321 (Source: FCC) Mar. ‘52 Feb. ‘53 Mar. '53
Receiving tubes, gov't. 2,776,796 1,393,962-r 1,449,857 A tical 38827
Receiving tubes, export 1,413,784 1,682,296 1,924,191 Me;r"i:zu ical .ol gilézg ;;'ggf g
Picture tubes, to mfrs. 370,206 699,411 974,154 Police, fire, etc. ... 10:592 12:482 121,682
Industrial ........... 12,475 16,002 16,232
SEMICONDUCTOR SALES | Land Transportation .. 4,847 5,636 5,660
(Source: RTMA) Feb.’53 Mar. '53 Amateur ........... 106,832 116,697 112,666
Germanium Diodes ... .. 1,466,421 1,172,475 Citizens Radio ....... 878 1,924 1,980
. Disaster .. .......... 29 101 189
7——Qumgerly Figures T—\ Experimental .. .... .. 458 529 415
ear revious atest Common carrier .. .. .. 922 1,070 1,094
INDUSTRIAL Quarter Quarter
EQUIPMENT ORDERS
(Source: NEMA) ath's1 3rd ‘52 4th 52 EMPLOYMENT AND PAYROLLS
Dielectric Heating. .. .. $620,000 $320,000 $440,000 (Source: Bur. Labor S(atlStl(.IS) Feb.’52 Jan. ‘53 Feb. '53
Induction Heating ....  $3,400,000  $1,760,000  $2,420,000 Prod. workers, comm. equip. 273,100 410,900-r  418,700-p
Welding Control . . $1,430,000 $1,810,000 $1,390,000 Av. wkly. earnings, comm. $65.14 $67.23-r $65.93-p
Other Electronic Control $860,000 $920,000 $970,000 Av. wkly. earnings, radio $61.28 $63.74-r $64.40-p
Av. weekly hours, comm. 41.2 41.5-r 40.7-p
INDUSTRIAL TUBE SALES Av. weekly hours, radio 40.8 40.6-r 40.5-p
(Source: NEMA) 4th ‘51 3rd’'52 4th '52
Vacuum (non-receiving)  $14,300,000  $10,580,000  $12,790,000 STOCK PRICE AVERAGES
Gas or vapor . $3,170,000 $2,950,000 $3,480,000 . 5 , , ,
Phototubes .. $390.000 $570.000 $760.000 (Sourcf.. Standard and P'oor s} Apr.’52 Mar. ‘53 Apr. ‘53
Magnetrons and velacity Rad_lo—TV & Electronics 292.5 310.7 298.9
modulation tubes $6,670,000  $8,500,000  $10,510,000 Radio Broadcasters. 286.2 294.3 290.7
Gaps and T/R boxes... $2,120,000 $1,700,000 $2,090,000 p—provisional; r—revised
First Quarter Totals
FIGURES UF THE YEAR 1952 Total 1952 1953 Percent Change
Television set production 6,096,279 1,324,831 2,259,943 + 70.58%
Radio set production 10,934,872-r 2,367,800 3,834,784 + 61.96
Television set sales 6,144,990 1,279,783 1,780,899 4+ 39.16
Radio set sales (except auto) 6,878,547 1,505,883 1,438,871 — 4.45
Receiving tube sales 368,519,243 85,934,322 122,058,756 + 42.04
Cathode-ray tube sales 6,120,292 1,040,829 2,798,921 + 168.91

June, 1953 — ELECTRONICS



INDUSTRY REPORT

International Hookup
Televises Coronation

BBC marshals resources, picks
up $171,500 tab to telecast
ceremony

AN INTERNATIONAL television net-
work will bring scenes of the June
2 coronation of Queen Elizabeth 11
to viewers in Great Britain, France,
Holland, Belgium and Germany.
The British Broadcasting Corpora-
tion will use 20 cameras manned by
101 engineers and eight commenta-
tors to give complete coverage of
the ceremonies.

Cameras will be installed at sev-
eral locations within Westminster
Abbey and at four vantage points
along the route of the procession.
The complete program will last
seven hours. Extra cost involved
in televising the coronation will be
$171,500.

» Network—Besides feeding the
British television network, the sig-
nal will be transmitted by micro-
wave to Paris where it will be used
to feed the French 441 and 819-line
transmitters after conversion from
the British 405-line signal.

The French will also provide a
microwave link from Cassel, on the
London-Paris route to Lille. Here
a Belgium-Dutch relay will carry
the signal to Lopik in Holland via
Breda. Conversion to the 625-line
standard will take place at Breda
and Duteh transmitters at Lopik
and Eindhoven will broadcast the
program to Belgian and Dutch
viewers.

From Breda the 625-line signal
will also go via microwave to
Cologne where it will feed the
NWDR television network linking
seven German cities.

ELECTRONICS — June, 1953
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HYDROGEN THYRATRONS ranging from a few kilowatts to 40 megawatts

N

produced from emergency development program led by Signa! Corps engineers.
Rapid expansion on M-Day is possible because . . .

Keyer Tube Resources Are Pooled

In a crash program, new tubes

and machines to build and test
them were evolved together

To MEET an extreme emergency
military demand, normal develop-
ment and production procedures
were short-circuited to get keyer
tubes for vital defense equipment.
Late in 1950 a review of produc-
tion against requirements showed
hydrogen thyratrons, needed chiefly
to pulse magnetrons in radars, were
in short supply. The problem was
presented to the Signal Corps, and
a round-the-clock program was
initiated at the Signal Corps Pro-
curement Agency, Philadelphia.

» Authority—Anticipating future
needs, the Signal Corps group de-
cided to establish multiple sources
for the production of hydrogen
thyratrons in the shortest possible
time. To cover possible anti-trust
violation suits, authority was ob-

tained from the Attorney General
to allow pooling engineering know-
how among competitive companies.
At integration committee meet-
ings, representatives from all
branches of the armed forces met
with engineers from all the com-
panies involved. According to
B. D. Aaron, Signal Corps project
engineer, “the most difficult
problem at first was to get them
to ask the right questions. Once
we got past that, production and
testing information and advice
were freely swapped.” Engineers
from some companies toured other
companies’ plants, to learn how to
make the equipment and tubes that
grew as the program went along.

» Ad Lib—There were few speci-
fications to guide the program and
practically no prototypes. Small
tubes were scaled up to big ones;
interim types were made and
finalized. Samples were flown to

5



INDUSTRY REPORT— Continued

Signal Corps Engineering Labor-
atories for aging and engineering
evalvation. Heavy equipment to
heat, treat and test the tubes was
built from whatever parts could be
found. Components were flown to
a plant in the middle west where 35-
kva aging units were designed,
rushed into production and shipped
to tube producers. Other units were
built in California and air-shipped
to reduce hazards of transportation
damage and attendent delays.

» Cooperation—When a company
worked the bugs out of its produc-
tion problems, complete engineering
specifications were made of find-
ings, and copies were sent to every
other company in the program. En-
gineering time for the crash pro-
gram, and for future production
programs, was thereby cut from
several years to several months.
Pilot plant production runs were
established and contracts were writ-
ten specifying that companies in-
volved maintain production know-
how and tooling for a minimum of
six years. “In case M-day comes,”
Aaron said, “production can be ex-
panded immediately, without wait-

ing for contracts to be negotiated,
bids to be given and orders placed.
The machinery is all there, all ready
and working.”

Thousands of type-approved thy-
ratrons now roll off the lines, for
use in the services’ Skysweeper AA
gun, among other things, and a
precedent for similar future prob-
lems has been established.

» Companies—Among those manu-
facturers involved in the hydrogen
thyratron program were, for
equipment production: American
Television Mfg. Corp., Kip Elec-
troniecs, Chatham  Electronics,
Douglas Laboratories, General
Electric, Girdler Corp., Manson
Laboratories, Marchant Research,
Westinghouse.

For tube production: Amer.
Television Mfg. Corp., Amperex
Electronics, Bomac Laboratories,
Chatham  Electronics, General
Electric, Kuthe Laboratories,
Machlett Laboratories, Penta Lab-
oratories, Radio Corp. of Amerieca,
Sylvania Electric, Westinghouse.

The companies included stretch
cross country from New England
to California,

Controls—Last of price con-
trols have been dropped in
accord with Eisenhower’s
‘orderly decontrol of prices’.
OPS plans June 30 exit.

Depreciation — Treasury is
giving more liberal treat-
ment of regulations on how
fast plant and equipment
can be written off for tax
purposes.

Labor—End of price and
wage controls brought some
price rises, rumbles of reopen-
ing wage contract negotia-
tions. Unemployment is about
1.8 million, near last year’s 1.7
million, but employment is 1.8
million higher, which makes
the labor market tight. Mid-

Business Briefs

summer record of 63 million
employed is expected.

Buy American—Enacted in
1933 under outgoing Hoover,
the Buy American Act was up-
held by Defense Secretary
Wilson who turned down Brit-
ish low bid on Army contract.
President Eisenhower backed
Wilson, bucked Dulles and
Stassen. The law’s ‘25-percent
under’ interpretation, broken
last June, is holding again.

Copper—Price is down to 30
cents per pound. It’s a buyer’s
market now; National Produc-
tion Authority has stopped
allocating the metal because
of ‘favorable developments in
the overall supply.’ Imports
and scrap production are up.

[1952 CiviLIAN VS MILITARY BUSINESS] ‘
| (15 ELECTRONIC MANUFACTURERS)

|oo!~ﬂr]]"i‘ ]im:ifjﬂ

INDIVIDUAL.  COMPANIES

wn
o

PERCENT OF NET SALES

DEFENSE volume shows as . . .

Electronic Companies
Size Up Military Sales

As defense spending cuts loom
ahead, manufacturers look at
military sales percentages

ELECTRONIC manufacturers, both
large and small, will do well to pre-
pare for an increase in their com-
mercial business and a decline in
their military production, Glen Mc-
Daniel, RTMA general counsel, told
west coast electronic manufacturers
recently. He declared it appears
likely that military expenditures
will be reduced or stretched out,
“but how fast I don’t know. Of one
thing we can be sure, electronics
and aircraft will remain paramount
in whatever armament program is
decided upon for the years ahead.”

» Ratios—A survey of 15 manufac-
turers in the field reveals that de-
fense sales in 1952 (black
columns) ranged from 10 to
90 percent of total net sales, with
an average for the companies of 45
percent. This is lower than an esti-
mate made last year by the Defense
Department who set military sales
at 53.3 percent of total sales in 1952.
(ELECTRONICS, p 6, Aug. 1952) The
percentage was expected to be
lower as the defense delivery
schedule “stretch out” went into
effect last year.

» Companies—In 1951, smaller
electronic companies reported pro-
portionately more military business
than did large firms. But major
electronic manufacturers indicate
they increased their defense busi-
ness substantially in 1952.
Shipments of electronic apparatus

(Continued on page 8)
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DONT MISS THIS...

Vany,

g%/ Handy New Guide to

| £ TR and ATR Tubes

Be sure to get one of these time-saving reference guides to Sylvania’s
complete line of TR and ATR Tubes.

At a glance it tells you about power ratirg and frequency, and shows which tubes
are band-pass and which are tunable. Color code identifies power rating

quickly and accurately. Folds to compact, wallet size.

If your Sylvania Representative can’t supply you, mail the coupon for a copy NOw!

3 G e S e ow S v S e oo S G SR e S S—

] I Sylvania Electric Products Inc.
| Dept. 3E-1006, 1740 Broadway,
4 New York 19, N. Y.
Please send me a copy of the new handy guide to TR and
J y g ATR Tubes.

i
i
In Canada: Sylvania Electric (Canada) Ltd. l Name =
University Tower Bldg., St. Catherine S1., Montreal, P. Q. l
: Street
LIGHTING . RADIO - ELECTRONICS - TELEVISION 1 ciy Zone State
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INDUSTRY REPORT—Continued

for the armed forces by RCA were
approximately double those of 1951.
Sylvania estimates that 28.5 percent
of its net sales in 1952 were ac-
counted for by defense products,
nearly double 1951’s volume. Zenith
also reported that production and
shipment of material for the mili-
tary services, at a low level in 1951,

increased materially in 1952 and
amounted to approximately 10 per-
cent of the company’s net sales.

» 'uture—Although electronic
manufacturers are concerned about
the effect of a military cut-off on
the industry, many would welcome
the return to full civilian produc-

ELECTRONIGRAPH—Natural Quartz Crystals

tion. Profits are higher and the
commercial sales outlook for 1953 is
very promising. Already most com-
panies have experienced record first
quarters. But even without top
civilian sales the present electronic
defense backlog, which is at a peak,
could carry the industry’s big vol-
ume well into 1954.

RAW MATERIAL
IMPORTS AND CONSUMPTION
96

,ADD 065 MILLION LB OF
[T SMALL CRYSTALS RECOVERED
FROM SCRAP ON HAND

WHITE BARS YEARLY IMPORTS
(EXCESS OVER CONSUMPTION
WAS REJECTED BY CONSUMER
OR WENT INTO NATIONAL
STOCKPILE . CONSUMER STOCKS
OR OPTICAL EQUIPMENT)

BLACK BARS YEARLY
CONSUMPTION OF RADIO-
GRADE QUARTZ
~12%WAS RADIO-GRADE IN 1944,
BALANCE CAME FROM STOCKPILE
PEACE OR COLD-WAR NEEDS OF
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Status of Quartz Crystal Growing Plants in U.S.

Industry changeover to small
crystals, in plentiful supply
from Brazil, eases needs

PRODUCTION plants for growing syn-
thetically the wartime needs of
radio-grade quartz crystals could be
built and equipped within a year if
necessary. It may be assumed that
military stockpiling of natural ery-
stals has been geared to this time
figure, hence there should be no
shortages even if the Brazilian sup-
ply were cut off today.

Brazilian domination of the
quartz market has been a bugaboo
for a nation geared to the philoso-
phy of always having a second
source of supply. Most critical years
were 1942 and 1943, when U-boats
were sinking supply ships in the

8

Caribbean. An air lift solved this
problem. Tension eased further,
after the war, with the announce-
ment that Signal Corps sponsored
research on quartz crystal growing
had paid off.

» Change in Demand—Crystals
under 200 grams, considered as
scrap early in World War II, now
serve because the industry has be-
come adapted to use of finished
plates approximately # inch square
or round. Small natural crystals
cost only $1.25 to $4 a pound, as
contrasted to $15 and up for the
pound-size and larger crystals con-
sidered necessary heretofore.

Small cerystals usually have much
less twinning, hence give an even
greater yield per pound despite in-
creased geometric losses. With

larger crystals, only 30 to 40 per-
cent of the weight ordinarily is
usable because of defects.

» Growing Costs—Under develop-
mental conditions at Bell Telephone
Laboratories and at Brush Labora-
tories, costs have approximated $50
per pound for synthetic ecrystals.
With organized mechanized han-
dling of the heavy autoclaves for
loading and unloading, this cost
may be better than halved in full
production.

A further reduction in net cost
per finished plate is possible because
synthetic crystals are relatively
free from flaws and hence may ap-
proach 100-percent usability ex-
cept for geometric losses in cutting.
By varying growing time and

{Continued on page 10)
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A1l CAPACITORS

Unique design possibilities . . . better VHF and UHF
performance . . . simplifidd equipment construction—
these are but a few of the|advantages of Sprague Button
Ceramic Capacitors. In coupling, bypass, and feed-thru
filter applications, these wafer-dielectric units have
higher self-resonant frequrncies than capacitors using

a conventional dielectric tube.

Button stand-off types, for example, minimize ground
inductance and hold it at 4 fixed value while providing
a short and radially unifofm bypass to ground. The
dielectric button is housed|in the top of a hex head
machine screw, or in a mLtal shell for ferrule clip
mounting. Lug terminals are located at tube socket
height for short, uniforml lead lengths.

All Sprague button capacitors are sealed against
moisture by a high temperature plastic resin . . . are
rated at 500 volts dc. . . and are available in Characteristic
SL and GA bodies. A lettethead request for Engineering
Bulletin 605 brings compllete details. Write
Sprague Electric Companjr, 35 Marshall Street,

North Adams, Massachusetts.
|

WORLD'S LARGEST CAPACITOR MANUFACTURER

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

ELECTRONICS — June, 1953 9

www. americanradiohistorvy. com



INDUSTRY REPORT—Continued

Batch of 11 perfect 160-gram quartz

crystals being unloaded by A. C.
Walker after growing 48 days in
4-foot autoclave at Bell Telephone
Labs in Murray Hill, N. J. Threaded
cap is removed with huge wrench and
chain hoist, after which welded-steel
inner liner is sawed open. Project is
sponsored by Signal Corps Engineering
Labs of Fort Monmouth

choosing the right angle for the
quartz seed plate, the synthetics can
be made almost exactly the optimum
size and orientation for cutting a
particular type of plate with mini-
mum cutting waste. Despite all this,
the present cost of the synthetic
product is way more than the cur-
rent rate for radio-grade Brazilian
quartz. However, it is reasonable
to believe that large-scale commer-
cial production eventually will be
feasible because of a greater poten-
tial yield from synthetic quartz.

In the military picture, cost of
raw quartz is secondary to avail-
ability. This is partly why the Sig-
nal Corps sponsors crystal-growing
research at both BTL and Brush.

» Process Details—Both labs grow
the crystals by suspending seed
plates in an alkaline solution be-
tween 350C and 400C and high pres-
sure, with scrap natural quartz at
the bottom. BTL uses a welded auto-
clave at 15,000 b per sq inch (ELEC-
TRONICS, p 96, April 1951), and gets
about 5 1b of quartz per month per
cu ft of autoclave space.

Brush uses a continuously-rocked
double-chamber autoclave at 5,000
Ib per sq inch (ELECTRONICS, p 238,
April 1953), and gets about the
same output per cu ft.

10

Broadcasters Made Money In ‘52

Station revenues for 1952 are
5 percent higher than total
dollar take in 1951

ToTAL revenue of the radio-broad-
casting industry in 1952 amounted
to $473.1 million, 5 percent above
the previous year. Figures are
from a preliminary FCC report.
While 7 networks, including owned
stations, estimated total revenues
of $101.0 million or 2.9 percent be-
low 1951, more than 2,300 radio
stations estimated total revenues of
$372.1 million, an increase of 7.4
percent above 1951. Thus radio in-
come for networks and individual
stations followed the same pattern
as did tv income for networks and
individual stations in 1952. (ELEC-
TRONICS, p 22, May, 1953)

Added to the estimated $336.3
million total revenues of tv broad-
casters, the combined industry rev-
enues in 1952 reached $809.4 million
showing a marked increase of 18
percent above 1951.

» Income vs Revenue—Radio in-
dustry income before federal in-
come taxes rose to $62.6 million in
1952 after having dropped to $57.5
million in 1951 from a peak of $68.2

million in 1950. Networks, including
owned and operated stations, esti-
mated 1952 income at $11.2 million
or 11 percent above 1951. Total in-
come of 2,300 radio stations was
estimated at $51.4 million or 8.4
percent above 1951, The 814 a-m
stations licensed in 1941 and prior
years, comprising slightly more
that % of all a-m stations, accounted
for almost % of the total revenues
and £ of the total income of all a-m
stations.

» TV vs Radio—A total of 470 a-m
stations in tv markets estimated
their 1952 revenues at $171.5 mil-
lion or 2 percent above 1951. In
non-tv markets, 1,629 a-m stations
estimated their total revenues at
$199.6 million, almost 11 percent
above 1951. Increased total reve-
nues in 1952 were reported by about
three out of five a-m stations in
the tv markets and by four out of

five a-m stations in the non-tv
markets. Overall, 74 percent of
the total stations reported in-

creased revenues in 1952.

Losses were reported by 15.9 per-
cent of the 2,276 a-m stations. This
is the smallest number since 1946
when 11 percent of the 1,015 then
operating were unprofitable.

U.S. Surveys Labor Picture

Number of stoppages has de-
clined sharply since 1950 but
total man-days idle have risen

TREND in work stoppages involving
six or more workers and lasting for
a full shift or longer shows up in a
report by the Labor Department.
Last year there were 30 such stop-
pages in the communications equip-
ment field, radio, tv, equipment and
parts manufacturers. This was the
lowest number of disputes to be
recorded since 1949. However, man-
days idle as a result of the 30 stop-
pages totalled 327,000, the largest
number since 1950 when total
reached 368,000.

Although the number of disputes

was lower, the stoppages evidently
affected larger companies for longer
periods of time. In 1952, two com-
panies in the electronics field had
strikes involving 10,000 or more
workers, while in 1951 there was
only one such stoppage.

» Pattern—According to the Labor
Department, the largest number of
work stoppages have been caused by
disputes over wages and shorter
hours. Other prevalent reasons are:
union organization, working con-
ditions, interunion and intraunion
matters.

Fluctuation, as seen in total man-
days idle, seems to follow the sales
pattern of the radio-tv industry. In

(Continued on page 14)
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Do you have
up-to-the minute information
on these 14 Centralab
electronic components?

N S

it's easy to get—at no cost
~ ~see next two pages




Check to bring your design file up to date...
and be first with the newest

If you're onc of the thousands of elec-
tronic engincers specifying Centralab
electronic components—you'll want these
14 new bulletins . . . just off the press.
Each contains essential, exact specifica-
tions for radio TV, UHF and VHF ap-
plications.

PRINTED ELECTRONIC CIRCUITS

1. AUDET, PC-150 and PC-151. Centralab’s
audio detector plate for a-c, d-c receiver
output stages. Bulletin 42-129.

2. PENDET, PC-160. Remarkably small PEC
consisting of 4 resistors and 5 capacitors
requiring only 9 connections, instead of the
usual 18. Bulletin 42-149.

. Model 2 AMPEC, PC-200 and PC-201. A

three-stage speech amplifier smaller than
the cover of ordinary book matches. Bulle-
tin 42-117R.

. Model 3 AMPEC, PC-202 and PC-204. Post-

age-stamp size three-stage speech amplifier
for sub-miniatures. Bulletin 42-130R.

. PENTODE COUPLATES, PC-90 and PC-91.

Even smaller than before. A complete pen-
tode inter-stage coupling circuit. Bulletin
42-128R.

. TRIODE COUPLATES, PC-70, PC-71. PC-80,

PC-81, for inter-stage audio coupling cir-
cuits. New space-saving design. Bulletin
42-127R.

. SMALL PLATE COMPONENTS. Tiny resistor-

capacitor combinations. Seven plates, in-
cluding famous “Filpec.” fit scores of mini-
ature applications. Bulletin 42-132.

VARIABLE RESISTORS

8. Mode! 1 RADIOHMS®, Smuallest variable re-
sistor on the market (only 33" dia.). In
cludes data on new Hi-Torque model. Bul-
letin 42-158.

9. Model 2 EXPRESS RADIOHM, Quick-deliv-
ery, switch-type variable resistor. Shafts
staked directly to radiohm on your order.
Bulletin 42-163.

CAPACITORS

10. TYPE 950 HIGH-ACCURACY. For exacting
electronic applications in r.f. circuits. Bul
letin 42-123.

11. BUTTON-TYPE CERAMIC CAPACITORS. Five
different types, solder-sealed for HF. UHF
VHF applications. Bulletin 42-122R.
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.. write for these 14 new pictorial technical bulletins
on important Centralab electronic developments
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12. STAND-OFF. Designed espccially for by- “JUST CHECK THE ITEMS YOU WANT |
passing r.f. circuits to ground in low- ’
power applications. Bulletin 42-121R. AND WE'LL SEE THAT YOU GET THEM \_
. BY RETURN MAIL.”
13. TRANSMITTING. For transmitters, other

high-voltage portable gear. Extremely g i -

compact and rugged. Bulletin 42-102R. - - -

14. BC TUBULARS. New data on dependable T T '
BC-HI-KAPS. long preferred tor by-pass

coupling. Bulletin 42-3R. CENTRALAB, A Division of Globe-Union Inc.

You can depend on Centralab electronic com- 914.-F E. Keefe Ave., Milwaukee 1, Wis.

ponents to maintain the high perfection and O] 42-129 42-149 e 15R .
performance expected of modern electronic ] ) 42-130R et 2E0I2/E:
gear. By having full information at your fin- J 42-127R 42-132 [J 42-158 42-163 O 42-123
gertips, you can be sure of‘ keeping abreast of [] 42-122R ] 42-102R (] 42-121R 42-3R
the fast-changing electronics ficld. For your
convenience, we've included a handy coupon.
NAME - I
®
n o k ITLE
A Division of Globe-Union Inc. ‘S
Mil k , Wis,
ilwaukee 1 is ADDRESS. oo

In Canada, 635 Queen Street East, Toronto, Ontario
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JMAN DAYS IDLE

1950, big sales year for manufac-
turers, man-days idle were highest.
Then as business slumped in 1951
and regained in 1952, man-days idle
followed the same course.

» 1953—There have been a number
of work stoppages in the electronics
industry so far this year but only
one of any severity. It involves
more than 10,000 workers and sev-
eral weeks duration. But there are
rumblings of more wage disputes
in the steel industry that could
affect electronics.

Television Highlights NARTB Show

Broadcasters see 3-D telecast;
remote control and low-budget
operation also discussed

THEME of the recent NARTB con-
vention seemed to be “What else
can you do with television?” The
1,500 conventioneers who crowded
Los Angeles’ Biltmore Hotel heard
reports on three-dimensional tv,
color tv, intercontinental tv and tv
in a can. Low-budget operation of
small-city television stations and
remote control of a-m and f-m
broadcast transmitters were dis-
cussed in several papers. Fifty-odd
suppliers of broadecast equipment
and services exhibited.

» Three-D—An experimental tele-
cast over KECA-TV ABC-Para-
mount’s L. A. outlet showed dele-
gates how the illusion of depth may
be achieved in television. Special
receivers at the Biltmore using two
picture tubes resolved their images
on a 3 by 4-ft viewing screen.

Three-Dimensional Television Lens

Wide-angle lens giving 142-degree field of view, as used ¢t the Navy’s Special
Devices Center, Sands Point, N. Y. in a gunnery trainer. A television system
using this wide-angle lens and a spherical-screen projection receiver to provide
three-dimensional television is presently under development at RCA

www americanradiohistorv com

Viewers needed Polaroid glasses.

The emphasis was also on 3-D at
the Statler where 1,000 SMPTA
members concurrently held their an-
nual confah.

» Color—Discussing the future of
color television, RCA’s General
Sarnoff prognosticated that once
the FCC authorizes color it will take
industry nine to 12 months to tool
up and produce. Sarnoff also pre-
dicted the failure of subscription
television on a national scale.
Features of the NTSC color tele-
vision system were discussed in a
paper by Dr. W. R. G. Baker of GE.

> Around the World—Interconti-
nental television may be just over
the horizon according to Neal Mec-
Naughten, NARTB’s engineering
manager. High-powered microwave
relays and submarine cables with
transistor amplifiers would do the
trick.

> Low Budgets—Reflecting tele-
vision’s post-freeze trek to the hin-
terland, low-budget operation of a
small-city station was the subject
of a panel discussion. In the same
vein, Federal engineers presented a
paper on how to set up a television
station with two technicians while
GE demonstrated a packaged tv sta-
tion designed for one-man opera-
tion.

Low-budget operations, it de-
veloped, are still not low enough for
stations serving markets under
100,000 population. Tab for essen-
tial equipment comes to $300,000
with yearly operating cost running
between $175,000 and $300,000.

> Canned TV—Importance of
canned entertainment in post-freeze
television was attested to by at least
six equipment makers. General Pre-
cision, Standard Electronics, Fed-
eral and RCA exhibited small
cameras especially suited for film
reproduction. Philco and DuMont
both introduced continuous-motion
film scanners.

Reporting on his company’s sys-

{Continued on page 16)
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SHOCK = VIBRATION

N EWS |
Simplify Your Packing and

Protect Your Product

with Barrymounts

Photograph <courtesy of PHILCO CORPORATION, Government and Industrial Division

The problem of protecting delicate equipment in transit is
enormously simplified by properly designed shock mounts
built right into the packaging. Barry shock mounts, designed
for protection against the severest shocks of military service,
have demonstrated their value in this industrial application.

Philco Corporation has made Barrymounts standard
in packaging design for the entire Philco Micro-
wave Program, and has shipped thousands of
microwave equipments all over the world without
the slightest damage. Philco microwave equipment
is shipped pre-assembled, with all the tubes, glass
dessicators, and crystals in place. On arrival, the
only work required is powering the equipment.

Barrymounts are the modern method of shock protection. Let
them simplify your packaging problems. Write today for
more detailed information.

w«BARRY e

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS

SALES REPRESENTATIVES IN
Atlanta Baltimore Chicago Cleveland Dallas Dayton Detroit Los Angcles Minneopolls New York
Philadelphic Phaenix - Rochester $t. Louis Son Francisco Secattie Toronto Washington

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



INDUSTRY REPORT—Continued

tem for recording tv programs on
tape, John T. Mullin of Bing Crosby
Enterprises claimed the tape would
record both sound and picture with
the quality of a live telecast.

Movies Triple
Audio Facilities

NEWCOMER in the 3D field is
CinemaScope, which uses a 65-foot
wide screen, a single projector and
no glasses. Behind the screen are
three speakers, each with its sep-
arate amplifying system and sound
track, to produce a stereophonic
sound effect.

Installation costs big theaters
about $10,000, little theaters less,
according to Twentieth Century-
Fox. The company expects 12,000
installations to be made by the end
of next year.

Expansion Plans for
Puerto Rico Plants

Subassembly and parts plants
plow back tax-exempt profits:
many new plants are under way

PRACTICALLY all of the electronic
plants established in Puerto Rico in
the last two years are actively ex-
panding. Business is good down
there, because most of this ex-
pansion money comes from profits
inflated by tax-exemption.

Figures tell the story; present
total square-footage of operating
plants is about 115,000 and goes to
an estimated 350,000 by year-end
for expanded and new plants com-
bined. Total present employment
of 875 correspondingly jumps to
about 3,500. The accompanying
tabulation gives the present picture
in detail, as derived by combining
latest figures of Puerto Rico’s Eco-
nomic Development Administration
(New York City office: 600 Fifth
Ave.) with observations made dur-
ing editorial visits to operating
plants.

» Profits—There are two methods
of showing a high profit on elec-
tronic operations in Puerto Rico:

16

ELECTRONIC PLANTS IN PUERTO RICO

Name of Firm Location Started | Sq Ft |Empl Chief Products
Ben Ida Electronics Hato Rey  Jan. '52 3,500 — Amplifiers & record
players
Borinquen Radio Com- Rio Piedras Future —— —— Radio hardware &
ponents Corp. structural parts
Caribe Aiircraft Radio Coamo May '52 10,800 80 Radar subassemblies,
Corp. (Related to coils & filters
Lavoie Labs)
Coradel Mg, Co. Caguas June '52 5,000 - Lightning arresters &
lead-ins
Diversified Products  Carolina May '53 —— ——  Ceramic insulators
Corp.
Empire Industries Inc. Bayamon Future ——  —  Transformers
John Hackes & Siegler Hato Rey  Future ————  —  Quartz crystals
Hemisphere Corp. Rio Piedras July '53 11,000 30 Molded coil forms &
(Related to National ferrite cores
Moldite Co.)
Hermetic Seal Prod- Hato Rey  Aug, '51 10,000 110  Feed-through insula-
ucts Co. of Puerto tors
Rico Inc.
Hycor Co., Inc. Vega Baja Nov.'52 1,500 35 Precision resistors &
toroids
Interamerica Santurce Future —— —— Hearing aids & com-
Electronics Corp. ponents
Pamcor Inc. Rio Piedras May '53 11,500 Terminals & connec-
tors
Phillips Control Corp.  San Juan June '52 8,000 50 Aircraft relays, coils
& solenoids
Port Electric Corp. Catano Future —— —— Radio tuning devices
Radell Corp. San Juan Jan. '52 3,250 70 Deposited carbon
resistors & vhf
coils
Rectifier Corp. of Fajardo May '53 —— —— Components
Puerto Rico
Rico Electronics Inc. Vega Alta Jan.'53 11,500 — TV picture-tube
(Related to National guns
Video Corp.)
Statham Instruments Hato Rey  Future s Scientific instruments
Inc.
Sylvania Electric of  Rio Piedras Oct. '51 37,000 400 Mica punchings,
R. Inc. tube parts & com-
ponents
Triplett Electric Co. of Bayamon Apr.'52 8,000 65 Meters and multi-
P.R. Inc. meters
Weller Mfg, Co. Bayamon Dec. '50 8,000 60 Soldering guns
Method 1. Produce a product or successful new product. Such a
having high labor content and low firm can take maximum advantage
transportation cost (practically of tax exemption.
everything in electronics field),

placing emphasis on a topnotch
labor training program, on good
management and on an incentive
program that rewards labor for
extra effort. This method takes
maximum advantage of the island’s
45-cent labor rate.

Method 2. Operate as a small, new
firm which has a low base for U. S.
excess profits tax but is expanding
rapidly because of good manage-
ment or because of a secret process

» Wages—Minimum wages for
labor in electronic plants are set by
a committee of nine representing
management, labor and the public
interest equally. Applicable U.S.
laws are ambiguous in specifying
that wages on the island must not
be so low as to constitute unfair
competition with U.S. labor, yet
not so high as to diminish employ-
ment in Puerto Rico. The commit-

(Continued on page 18)
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Longer Life — essentially that
of any fixed-ratio power trans-
former

High Initial Surge Currents —
all VARIACs with DURA-
TRAK will withstand ini-
tial surges ten times their
rated current

Overloads — safe allowable overload
is considerably in excess of that
possible with old-siyle VARIACs
Less Maintenance — «nder normal con-
diitons maintenance of these new
VARIACs 1s neghgible — the new
DURATRAK s subjected to no
deterioration whern VARIACs are
operated within their rated load

The new Duratrak type
of construction is found exclu-
sively in VARIACs. These units
set a new standard in reliability,
greatly improved performance,
long life and minimum of main-
tenance.

2 f]z) e

the Original
Continuously-Adjustable

Autotransformer
GENERAL RADIO Company, 275 Massachusetts Avenue, Cambridge 39, Mass.
Send me a copy of the NEW Variac Bulletin which describes :
the new Variacs with Duratrak. "
Name. ..............ccoooieiiiniii et R A T 8 e R N s vy iy e e (564)
Company.........
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INDUSTRY REPORT — Continued

tee meets about every two years,
and it takes another year to put a
wage change into effect.

For the electronics industry, the
present minimum is 45¢ an hour.
In well-established plants, merit
raises may bring this as high as 58¢
an hour for assembly-line workers,
with group leaders (supervising
about 12 workers) making $150 to
$325 a month. Machine-shop and
maintenance electrician rates are
75¢ to 80¢ an hour.

» Taxes—Present laws provide
complete exemption from insular
taxes until 1959. A new law now
under consideration will give each
new plant 10 full years of exemp-
tion. To show maximum untaxed
profit, business transactions must
be completed in Puerto Rico. Most
firms achieve this by pricing their
products FOB San Juan.

» Productivity — A  government
survey of five electronic plants in-

dicated that after an average of
8% months of operation, worker pro-
ductivity was 95 percent of that in
mainland plants and quality of out-
put was 88 percent of U.S.
standards. Most of the workers
involved had not worked in a
factory before, but had high manual
dexterity. Individual firms have
achieved as high as 120 percent of
mainland productivity on repetitive
high-speed manual operations.
Temperature and humidity are
more comfortable than around New
York City even in summer, hence do
not affect production.

Productivity of native workers
is a function of training, manage-
ment and choice of human material,
just as anywhere else. One firm
uses with excellent success a modi-
fied piecework incentive program
based on three-month output rather
than daily output. If a worker
attains the norm at the end of three
months, he gets a raise; if not, he
gets fired.

World Radio Output Increases

RADIO receivers are still the number
one electronic product throughout
the world despite substantial gains
made by tv abroad. The statistics
from the United Nations show that
more than 181 million radio sets are
in use today, a probable retail value
of over 9 billion dollars. By conti-
nents, as indicated in the chart,
North America has more radio sets
in use than the rest of the world
combined.

In terms of receivers per 1,000
inhabitants, the U. S. again leads
with 620, followed by Sweden with
301 and the Falkland Islands in
South America with 300. Two coun-
tries where set saturation is of no
concern are French Equatorial
Africa and Tanganyika, each with
0.2 radios per 1,000 inhabitants.

» Production—Although 17 coun-
tries in the world produced radios
in the past 4 years only 11 reported
complete production figures to the
UN. Excluding the U. S., the rest
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of the world produced 4.5 million
radios in 1949, 5.7 million in 1950
and 6.3 million in 1951, the latest
reported year. U. S. production of
radios during these years was
nearly double the rest of the world’s
output in each year.

Germany was second biggest pro-
ducer in 1951 with 2.2 million re-

Germany gets set to tap the European
bicycle market with this $11.40 bike

radio. Loudspeaker is built into the

lamp housing. Two dry cells fit under
the saddle

ceivers that year, almost double its
production of 1.1 million in 1949.

The United Kingdom followed
Germany with an output of 2.1 mil-
lion sets in 1951 compared to 1.3
million in 1950 when she was the
world’s second place producer.

Of 11 countries reporting, only
Canada, Japan, Norway and Yugo-
slavia experienced a decline in set
production between 1949 and 1951.
India, Austria, Denmark, Germany,
Iceland, United Kingdom and Aus-
tralia were all on the upswing.

Loudspeaker Business
Follows New Trends

Volume this year is expected
to reach 22.5 million units, a
3.2 million gain over 1952

RTMA RECENTLY estimated in a re-
port to NPA that 1953 loudspeaker
production would total 22.5 million
units compared with 18.8 produced
in 1952. The average weight of an
Alnico 5 magnet per speaker is 1%
0z, so this year the industry will
need approximately 2.1 million
pounds of Alnico 5 material.

The increase over 1952 produc-
tion is believed due to the opening

(Continued on page 20)
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25 KW
AT 220 MC!

SUPER-POWER! 25 kw output at sync,
peak level.

LOW DRIVE! 10-to-1 tube gain.

ALL V-H-F TV BANDS! 220-mc frequency
at max ratings.

ULTRA-MODERN! Ring-seal design; ce-

ramic construction.
COMPACT! Approx. 14" high. A
GL-6251
POWER
TETRODE

Makes SUPER-POWER available te TV Transmitter Designers!

-ir-uits t2 TV stations, is a prcfit oppor-
turity fo- you second only to that from
apolying GL-6251’s in new h:gh-power
v-I.-f transmitters, where your customers
require maximum E. R. P. from the start.

TWO GL-6251’s in your new v-h-f cir-
cuit will boost E. R. P.t0 the full au-
thorized 316 kw!

Here’s a plus: only 5 kw is needed to
drive a pair of these high-gain tetrodes!

Low-power TV transmitters now on the
air—by adding an amplifier stage witn
two GL-6251’s—can increase signel
strength to top levels at moderate COSL.

Manufacture and sale of these amplifier

5L-6251 is the big new tube for your
big jobs! Get complete informztion about
th.s SUPER-POWER tetrode from Tube
Dzpartment, General Electric Company,
Schenectady 5, New York.
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of new tv areas and a lack of fin-
ished set inventory in the hands
of the industry.

» Market—Approximately 7 mil-
lion units will go to tv set producers
and about 8 million to radio manu-
facturers, if predictions hold true.
Remaining sales will be split up
among hi-fi, industrial, military and
replacement markets.

» Product—S om e manufacturers
see an increasing trend in radio
and tv set design toward smaller
sets, fewer combinations, more
table models. This means smaller
loud speakers and smaller dollar
volume per unit for companies.
However, other loudspeaker man-
ufacturers are optimistic because
of the accelerating hi-fi trend which
has made the public more fidelity
conscious and has resulted in a
noticeable increase in sales of heav-
ier and larger units. It had also
caused some set manufacturers to
equip combination sets with larger
cones, the 12 inch instead of the 10
inch, despite higher cost.
Manufacturers are now using
larger loundspeakers in their port-
able lines. Motorola, with its new
design that incorporates the magnet
and associated components within
the cone, now is able to use a 7-inch
loud speaker in place of a 4 inch
(ELECTRONICS, p 8, May, 1953).

Meters Fluid Flow

Flowability of a fluid is measured in-
stantly and continuously with this new
instrument for industry and the medi-
cal profession. A small ultrasonic sens-
ing probe is applied to a blood sample
while an electronic computer and re-
corder chart how fast a clot is formed
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PLOT of output indexes shows electronics out in front. On page 4 of each issue . .

New ‘Figures’ Show Business Trends

Cumulative totals on page 4
of each issue compare current
and previous year's output

RECENTLY added to the regular
‘Figures of the Month’ page of
ELECTRONICS is a new subdepart-
ment called ‘Figures of the Year’.
The statistics printed each month
under this heading show at a glance
cumulative monthly conditions in
the electronics business as com-
pared to the same time last year.

This month’s totals show a sig-
nificant increase in general produc-
tion and sales for the first quarter
of ’53 as compared to ’52. Cathode-
ray tube production almost tripled,
with an increase of 168.91 percent
over last year. Radio and television
set production remained high.

» Qutput Index—The ‘Electronics
Output Index’ (also on page 4)
continues to reflect a healthy situa-
tion in the industry. As shown in
the accompanying chart comparing
the electronies index with similarly
compiled statistics on industry in
general, output of electronics goods
has increased about 100 percent
since 1947, while increase in gen-
eral industry amounts to around
25 percent.

wWwWW=americanradiohistorv-ecom

Computed largely from Bureau
of Labor Statistics, the Output
Index shows activity in both mili-
tary and commercial electronics. A
slight drop-off may be expected dur-
ing summer months as the Ameri-
can public turns to trout lines.

Financial Roundup

OUTSTANDING gains for the first 3
months of 1953 compared to the
same period last year were regis-
tered by companies in the elec-
tronics field. National City Bank of
New York reports that total net in-
come in the first quarter for 23
companies was $78.3 million com-
pared to $54.4 million in 1952, a
44-percent increase. Profit reports
by individual companies in the first

3 months of this year are as
follows :

Net Profit (3 mos.)
Company 1953 1952
Admiral ............. $3,006.878  §1,515.506
CBS| ¢ofymes s il dsoums:o 2,404.935 1.522.796
Hoffman ............. 476,646 401.675
IBME ¢ S it - T 3 E Yead 7,520,105 6.797.876
Magnavox ........... 1,782,000 558.000
Minn. Honeywell..... 2 332,770 1.294.583
Motorola . ........... b 2235135
RCA o aiimms s sk e 7.076.520
Raytheon ............ 408.000
Sylvania ........ oq 1.953.771
TelAutograph .. 47.443
Tung Sol ....... 492 241
Zenith 1.083.242

» Securities—Computer Manufac-
turing Corp. filed with SEC cover-
(Continued on page 22)
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OMNIRANGE NAVIGATION RECEIVER

The Collins 51R-3 Navigation Receiver is typical of the
outstanding developments of the Collins Radio Company
for aviation, navigation, and communication. It is in
wide use among airlines, private, and military planes.
With accessories, it is the heart of the Collins navigation
system to which is entrusted the efficient and safe opera-

Is the Heart of the Famous
Collins Navigation System

Midland Crystals are entrusted with
the exacting job of frequency control
in the Collins 51R-3. Thirty-four crys-
tals provide complete 280-channel cov-
erage. In such critical service, there
can be no compromise with quality,
precision, and undeviating perform-
ance under every operating stress.

Midland Crystals measure up to Col-
lins’ strict standards because every

tion of every type aircraft.

one of the millions of Midland Crys-
tals in use today is a product of Mid-
land Quality Control. This is the sys-
tem by which every crystal is constant-
ly checked and tested at every step in
processing. Midland employs the high-
est technical skill and finest produc-
tion facilities known ‘to the industry.
It is your assurance of completely de-
pendable crystal performance.

Whatsuen ital nud, comonctional, o1 gesals
vfmm&tj&m%w, et

»
M MANUFACTURING COMPANY, INC.

3155 Fiberglas Road ® Kansas City, Kansas

LARGEST

PRODUCER

OF

Want more information? Use post card on last page.
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ing 150,000 shares of common stock
par 10 cents to be offered at $1 per
share. Net proceeds will be used for
working capital and for general cor-
porate purposes.

General Electric proposed a stock
option plan for key employees. Par-
ticipants selected will be given the
right to purchase GE common stock
of no par value at 100 percent of
the fair market value on the date
the option is granted.

Restricted stock options may be
granted by GE to from 700 to 1,200
employees for the purchase of not
more in grand total of 1.4 million
shares of common stock. The stocks
would be taken from unissued com-
mon stock of which there are 6,154,-
073 shares. Proceeds of the sales
will go into general funds.

RCA placed privately with a
group of institutional investors $10
million in 38%-percent promissory
notes due May 1, 1977, bringing to
$40 million the amount borrowed
under a $50 million credit set up in
February, 1952. Proceeds are to be
used for working capital and to
take care of increased volume of
defense business.

Weston Electrical Instrument
Corp. registered with SEC covering
107,055 shares of its capital stock,
$12.50 par, to be offered for sub-
scription by stockholders at the rate
of one new share for each 3 shares
held on the record date. The com-
pany will use $2 million of the pro-
ceeds to reduce bank loans. The bal-
ance will be added to general funds
of the company.

Hedging Plan Bolsters Lean Years

Electronic manufacturers
evaluate selling costs and plans
to increase sales effectiveness

ANALYSIS of the selling, general and
administrative expenses of 13 elec-
tronic manufacturers for the past
ten years indicates that companies
are spending more for total sales,
the expenditure last year reaching
the highest point since 1943. But in
1952, as a percentage of net sales,
which also reached record highs,
sales expenses declined.

» Strategy—Selling costs have fol-
lowed a fairly stable path since
World War II because many elec-
tronic manufacturers allocate sales
budgets by a set percentage of sales
and spend more for sales when they
are at a peak.

With defense cuts and tougher
competition just ahead, electronic
manufacturers are taking another
look at this concept of tving ex-
penditures to sales, in an effort to
get more effective use out of their
funds.

» New Approach—OQOne plan for
better sales spending was recently
advanced by Gwilym A. Price, presi-
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dent of Westinghouse. He proposes
a tax law that will permit com-
panies to set up funded promotional
reserves as tax-exempt costs in good
vears, for spending in lean years.

» Price Plan—“The tax deduction-
reserve plan would overcome this
normal tendency to reduce saleg
budgets when sales were low. Un-
der such a plan, the Treasury would
allow a company with a past history
of spending on sales and market de-
velopment to deduct tax-free a cer-
tain percentage of its gross. The
company would spend this money
for defined objectives, under ap-
proved conditions within a certain
period.”

Station Power Gains
Extend TV Markets

IMPORTANT to televison receiver
sales are existing tv markets in
which stations have upped their
power and increased coverage. Since
June 1, 1951, over 60 tv stations
have improved their facilities affect-
ing over half the country’s markets.
NBC alone reports that 41 of its tv
affiliates have boosted power since
then.

» Markets—Although extension of
coverage in terms of homes and
audience is difficult to ascertain, set
manufacturers agree that in old
markets improved transmission by
tv stations has provided a stimulant
to business and has increased fringe
sales just as improved tv receivers
did in the past. It is estimated cov-
erage increased 5 to 10 miles in
many markets.

» Future—A number of tv stations
plan power increases in the near
future and have FCC okays. Appli-
cations by 19 other stations are
pending approval. Markets expected
to get power boosts in the near
future are: Boston, WNAC-TV;
Cincinnati, WLWT; Columbus,
WLWC; Buffalo, WBEN-TV; Aus-
tin, Texas, KTBC-TV.

Transistor Improvement
Promises Bright Future

Hermetic sealing and use of
new materials may eliminate
moisture and temperature bugs

STEADY PROGRESS is being made
toward solving the moisture prob-
lem and other troublesome factors
in transistors. In an announcement
by Zenith it was revealed that that
company had been unable to make
transistors stand up under hearing-
aid conditions. It was reported that
the transistors they tried failed
rapidly in service, evidently due to
high moisture conditions prevalent
near the body where hearing aids
are normally worn,

Hermetic sealing promises to be
a virtual eure-all for the moisture
problem. One company, CBS-Hy-

{Continued on page 24)
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PANELYTE.

THE STRUCTURAL PLASTIC
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FULL RANGE OF FINEST QUALITY LAMINATE. ..

With phenolic, melamine and silicone resins. Includes insulation for
radio, TV and other electronic purposes. In sheets, rods, tubes, molded
specialities, fabricated parts.

OTHER PANELYTE PRODUCTS

1. DECORATIVE, for table-tops, work surfaces, wall covering,
etc., in sizes up to 4’ x 10’

MOLDED LAMINATED PARTS—refrigerator inner-door panels,
breaker strips, specialty molded items, breaker frames.

INJECTION MOLDINGS—32, 48, 60, 200 oz. capacity. Tele-
vision masks, refrigerator parts, industrial items, etc.

REINFORCED PLASTICS—sheets, fabricated parts.
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DIVISION

ST. REGIS PAPER COMPANY
230 Park Avenue, New York 17, New York
Offices in Principal Cities

_ PANELYTE.
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PANELYTE has ALL 3!

1. HIGHEST STRENGTH
2. DIMENSIONAL STABILITY
3. GOOD ELECTRICAL PROPERTIES

FOR the tuning drive shafts in the ARN/6 Radio Compass—
used in military and commercial aircraft—Bendix made a
wise choice.

Bendix selected Panelyte—12” shafts made of Grade 170
Continuous Glass Cloth. This phenolic laminate withstands high
torque loads—is stable under varying changes of temperature
and humidity. Moisture absorption is only 0.1%. Electrical
properties are excellent.

Two Panelyte shafts are used. One passes through and tunes
the five intermediate frequency circuits. The orher passes
through and tunes all of the r-f circuits.

Other Panelyte Glass Base grades include the following:
GRADE 120, Staple glass cloth, phenolic resin,
heat resistance.
GRADE 130, Continuous glass cloth, silicone resin,
high heart resistance.
GRADE 135, Staple glass cloth, silicone resin,
high heat resistance.
GRADE 140, Continuous glass cloth, melamine resin,
arc resistance, high strength.
GRADE 601, Glass mart, polyester resin (reinforced plastic).

Ler us send you a free sample of Panelyte. Or a free copy of the
Panelyte Industrial Catalog. Or, perhaps, you would like to talk
with a Panelyte Engineer. Let us send you any, or all three—
without obligation, of course.

Simply Send in Coupon Today

ot mE
PANELYTE DIVISION » ST. REGIS PAPER CO. E-6
230 Park Avenue, New York 17, New York
[] Please send me sample of Grade....Panelyte.
[[] Please send me Panelyte Industriol Catalog.
[] Please have a Panelyte Engineer contact me, =
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INDUSTRY REPORT—Continued

tron, has already announced her-
metically-sealed transistors, and
several of the larger transistor
makers indicate plans to do likewise
in the very near future. The seal-
ing process involves potting the
transistor in a tiny (but so far
costly) can equipped with a glass
seal.

» Other Developments—Better and
less expensive transistor materials
appear to be the goal of numerous
research programs, some of which
are bearing fruit. Battelle Memor-
ial Institute announced successful
tests on a compound of aluminum
and antimony for transistors. Pre-
liminary tests show possibility of
characteristics superior to german-
ium and silicon where operation at
high temperatures is contemplated.
A further advantage lies in the low
cost of AlSb—a half ton costs about
as much as a pound of germanium.
Transistor-pure silicon may also
become cheaper and available in
greater quantities as a result of a
new manufacturing process devel-
oped by du Pont. This new source
will also help raise power and
temperature limits for transistors,
because silicon functions as a semi-
conductor as high as 400 F.

Defense Contract Rules Revised

Administration jettisons broad-
base procurement policy; elec-
tronics may be exception

FUTURE defense contrdacts will be
awarded to the companies that can
handle them best and cheapest and
not necessarily to the firms or areas
that need them most. Thus Deputy
Secretary Roger M. Kyes announced
a reversal of the Defense Depart-
ment policy of spreading the work
thin. Concurrently, the department
announced that procurement would
be placed in the hands of manage-
ment men from industry. Presum-
ably the Small Defense Plants Ad-
ministration will expire quietly

» Loophole—Electronics manufac-
turers will probably not be affected
oreatly by the new policy. Kyes
stated that marginal producers may
still get contracts when the item
manufactured is hard to get, in
short supply or where the Defense
Department wishes to keep the line
open. Electronic equipment gen-
erally falls into these categories.

Aviation Weather B

Forecaster at La Guardia Field reads
(right} which repeats five-sector foreca
until next hourly forecast is recorded.

24

roadcasts Save Talk

latest information onto magnetic tape
sts endlessly via relay transmitter (left)
Main transmitter in Manhattan broad-
casts data on 162.55 me from 6 am tc 6 pm, KW035

www. americanradiohistorv.com

More significant is that the for-
mer broad-base policy had little
effect on the electronics industry.
Much lip service was paid to aiding
small business but a small business
was defined as one employing 500
workers or less, scarcely called
small in the electronics industry.

» Broad Base—Figures supplied
by the New York office of the Sig-
nal Corps Supply Agency show that

from August 1952 until March
1953 this office let $780,903.17
worth of contracts, each under

$1,000. Small business received a
little more than half the work.

During the same period, the small
business specialist at the Signal
Corps’ New York office serviced
8,947 firms and assisted small busi-
ness in obtaining $6,372,855 worth
of contracts over $1,000.

Radio Networks
Continue to Expand

Webs are bigger than ever
despite inroads of television;
local sponsorship a boon

A GLANCE at the chart (next page)
proves network radio is bigger than
ever and apparently still growing.
Latest figures give total outlets as
follows: NBC, 206; CBS, 217; ABC,
355 and MBS, 562,

One reason advanced for the
growth of network radio in the face
of television’s inroads against the
listening audience is that the net-
works are acquiring a-m outlets
primarily for television CP’s. In-
dependent a-m stations in new tv
areas have found network affiliation
essential.  Another powerful in-
ducement to independents is net-
work policy of making national
shows available for local sponsor-
ship. Mutual has expanded heavily
in non-tv areas and has found big-
league baseball especially world-
series coverage an attractive
feature.

Radiomen in general seem con-

(Continued on page 26)
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Widest
Choice of
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Precision...
Uniformity
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o6 BASIC MATERIALS

FOR INDUSTRY

JUNE 15.19, 1953, Ngw YORK

® GRAND CENTRAL PaLace
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Your parts can be run on the equipment
that produces the desired volume at lowest
cost. We have the most complete automatic
press facilities in the industry.

Press equipment ranges from small
tabletting presses to 100 ton hydraulics and
includes several high speed rotaries. Any
one of these rotaries can produce up to
1,800,000 a day of small, simple parts.

You can choose the AlSiMag ceramic
composition with the physical characteristics
best suited for your requirements. Property
chart, free on request, gives characteristics of
the many compositions available.
Engineering advice is available on request.

AlSiMag die pressed ceramics are uniform
physically and dimensionally. This speeds
assembly, assures dependable performance.
Where exceptional dimensional accuracy is
required, grinding facilities are available

at commensurate cost.

YEAR OF CERAMIC LEADERSHIP

AMERICAN LAVA CORPORATION

CHATTANOOGA 5, TENNESSEE

OFFICES: METROPOLITAN AREA: 671 Braad S1., Newark, N. J., Mitchell 2-8159 o SYRACUSE, N. Y.: 330 Arlington Ave., Phone 76-5068 ® (LEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685
NEW ENGLAND: 1374 Mass. Ave., (ambridge, Mass., Kirklond 7-4498 e PHILADELPHIA: 1649 N. Broad S1., Stevenson 4-2823 e ST. LOUIS: 1123 Washingtan Ave., Garfield 4959
CHICAGD: 228 N. LaSclle St., Centrol 6-1721 o SOUTHWEST: John A. Green {o., 6815 Oriole Dr., Dollas 9, Dixon 9918 e LOS ANGELES: 5603 N. Hunfington Dr., Capital 1-9114
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fident that radio and television can
coexist. They point to sold-out day-
time radio, inereased away-from-
home listening and continued popu-
larity of several night-time shows.

Electron Art
Advances Abroad

ELECTRONICS as an industry is
global in its scope. No one country
has a monopoly on research talent
or engineering ingenuity.

» International—In a test of facili-
ties for covering Queen Elizabeth’s
coronation, the British Broadcast-
ing Company beamed a London tv
show simultaneously to four Euro-
pean countries. Good reception was
reported in West Germany, Bel-
gium, Holland and France.

France uses both 441- and 819-
line pictures, Belgium uses 819 and
625 lines while Holland and West
Germany both use 625 lines.

» England—Pluggable packaged
circuits are building blocks for the
model-401 electronic digital com-
puter built by Elliott Brothers, Lon-
don, for the National Research and
Development Corp. Packaged cir-
cuits are mass produced and com-
puters built to order from stock.

» Czechoslovakia—Communist
Czechoslovakia’s first television
transmitter will soon be erected
near Prague. Authorities stress
that the Tesla-built transmitter
uses only Czech-made components.
Concurrently a plant in Strasnice
has announced the first line of
Czech television receivers.

26

Geneva, Switzerland.

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

JUNE 10-20:Automation, Servo-
mechanism and Instrumenta-
tion Exhibition, Oslo, Norway.

JUNE 11-12: IRE Professional
Group On Communications
Systems Symposium, AT&T
Long Line Auditorium, New
York, N. Y. on June 11 and
Overseas Transmitting and
Receiving Stations of AT&T,
Lawrenceville and Netcong,
N. J. on June 12.

JUNE 15-19: Exposition of Basic
Materials for Industry, Grand
Central Palace, N.Y.C.

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

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

MEETINGS
MAY 6-JUNE 1: International JUNE 29-JULY 3: ASTM Annual
Telecommunications Union Meeting, Atlantic City, N. J.
Conference, Palais Wilson, Avuag. 19-21: WESCON (West-

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

AUG. 29-SEPT. 6: West German
Radio and Television Exhibi-
tion, Duesseldorf, Germany.

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

SEpT. 1-12: British 20th Na-
tional Radio & Television Ex-
hibition 1953, Earlscourt,
London, England.

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

SEPT. 28-30: Ninth annual Na-
tional Electronies Conference,
Sherman Hotel, Chicago, Ill.

Nov. 9-12: Conference on Radio
Meteorology, Austin, Texas.

Industry Shorts

» More than 1,000 stations now
operate on CONELRAD according
to FCC Commissioner Sterling.

» Yakima to Spokane microwave
relay system advanced another step
as Pacific Telephone Co. awarded
construction contracts for buildings
at 4 of the 6 relay points on the
$3 million route. The system is
slated for completion in December.

» Radio telescope built at Cam-
bridge University, England, can
penetrate to a distance of 6 billion
light years into space, 3 times
further than the 200-inch Hale tele-
scope of the Mount Palomar Ob-
servatory in California.

» Yugoslavia is buying underwater
tv equipment, for dock and harbor
inspection in its Adriatic ports,
from Marconi’s of England.

» Antenna masts of glass-fiber re-
inforced plastic are under study at
the Signal Corps as possible replace-
ment for metal and plywood towers.

» Digital
ordered by Armour

computer that was
Research

Foundation of Illinois Institute of
Technology from International
Business Machines to supplement
other computers at the Founda-
tion’s computer center has been
installed and is now in operation
there.

» All-channel 17-inch tv table
model recently introduced by Emer-
son, will retail for $199.95, lowest
price so far.

» India’s first electronics plant is
to be built by the government with
the cooperation of French Com-
pagnie Generale de Telegraphic
Sans Fil.

» Spain’s first television station,
operated by Government-owned Ra-
dio-Nacional de Espana in Madrid,
starts experimental telecasts. The
tests are being transmitted to 65
receiving sets, of which 15 are
owned by official government agen-
cies. Regular daily broadcasts
will begin as soon as technical
problems are ironed out. Plans
are for a second station in Bar-
celona and a third in Bilbao.
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GUARANTEES = CONFORMANCE TO RADIO INTERFERENCE SPECIFICATION

(0.15 TO 1000 MEGACYCLES)

f / BDEING B-47

FILTRON'S Engineering division, with its completely equipped screen
room facilities, is always available to measure and recommend RF
Interference Filters for your equipment, to meet and exceed the Radio
Interference requirements of MIL-1-6181.

FILTRON'S production facilities are suppying more RF Interference
Filters for use in military electronic equipment than ever before, to
meet the nation's requirements.

FILTRON...the LEADER IN RF INTERFERENCE FILTERS...has pioneered:

Sub-miniature Filters Wide band Multi-section Units
" High-temperature Filters RF Filters ‘“Custom Designed’’
RF Filters to withstand Shock and Vibration fo meet YOUR requirements
100 | L] I
90 ! I —£
A-4—-——-P——4-.-~LH o o e e e e (e s e S e i e b B
80 | . 1+ ABOVE 86 DB %
70} /4 | J_S
Seo _x”l L
FILTER FA 1130 = R
7 .AMP-130 VAC/500 VDC, 0-1700~ 5 1 |
2" x 2 X 1Y8" OEEP = i J |
BULKHEAD MOUNTED <0 117 . — l
Z
THE 1130 SERIES IS AVAILABLE UP ‘Em I L .
;Ulf:oixlzzsnrzlasﬁo‘lxanon voARcﬁJoL?(HVEDAcﬁ s RTTENURTION C"ARAN?TER'SJ 'c,?c
g FILTER FA 1130, 7 AMP—130 V
MOUNTING, WITH SCREW OR SOLDER &) MEASURED IN A 50 OHM SYSTEM
TYPE TERMINALS. UNITS ARE HER- { PER MIL-STD—220
METICALLY SEALED AND ARE AVAIL- 10
ABLE FOR 85°C OR 125°C OPERATION.
THESE FILTERS HAVE MINIMUM VOLT- : . L = . o o
AGE DROP, AND MEET MILITARY ! - Ay PO :

REQUIREMENTS.

An inquiry .on your Company letterfiead will receive prompt attention

THE FHLFRON COMPANY INC., FLUSHING, LONG ISLAND, NEW YORK

'LARGEST EXCLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTERS

ANMNA MO =Yalg=Yallala' a am



Before you specify that

LHECK THE WIDE RANGE OF

Square & Rectangular %-Lap
Paper-Covered Wire for

Higher abrasion,

Sodereze
better dielectric

A quick soldering wire -.. -‘\ -

(insulation removal unnecessary)

HELPs DODGE offers the most diversified line of stand-

Pardized magnet wire in the industry—over 400 different

types with thousands of practical applications. Time after

e _ : time, electrical manufacturers have solved “special” magnet

\  wire problems, with great savings in time, effort and expense,

Nyform . § -_ V' mercly by consulting Phelps Dodge. This approach has
Formvar with a [

Nylon Sheath

fadt ot (13t Qualily
PHELFS DODGE COPPER PRODUGTS

CORPORATION

Want more information? Use post card on last page.
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‘““Special’”’” Magnet Wire...

PHELPS DODGE " STANDARDS

Improved Silicone
Glass Wire

Better abrasion
in Class H wire

1Y
Lhbihl

Triple & Quadruple Formvar

Greater spacing,
better safety factor

worked for many different products, including television
and radio coils, motors, aircraft generators, relay coils,
distribution transformers, hearing aids and many others.

* * *
Any lime magnet unre is your problem, consull Phelps Dodge

Jor the quickest, easiest answer! ' : - Low-Build Formvar
4 Glass Wire

Improved space factor
for aircraft generators
and starters

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA

ELECTRONICS — June, 1953 Want more information? Use post card on last page.
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Western Electric mstaller in an aircraft plant connecting telephone equipment with a G-E solderma iron.

Western Electric Uses G-E Soldering Irons
to Speed Vital Telephone Installations

For efficient soldering of millions of connections during the
installation of telephone equipment, Western Electric uses G-E
industrial soldering irons. Repeat orders testify to this com-
pany’s satisfaction with G-E irons,

No matter what your soldering operation—intermittent or
high-speed repetitive work-—General FElectric has the iron to
meet your particular requirements. You’ll find that G-E irons,
equipped with the famous long-life Calrod* heating element,
give you lower maintenance costs. You can choose durable,
interchangeable calorized copper tips or, for even longer mainte-
nance-free tip life, sturdy Ironclad copper tips. Ratings range
from 25 to 1250 waits, tip sizes from lginch to two inches.

Give G-E industrial soldering irons a chance to prove their
lower over-all costs to you. Buy a few through your nearest G-E
Sales Office or Apparatus Distributor, and keep cost comparison
records on their performance. You will see for yourself that
these irons will save you money. General Electric Company,
Schenectady 5, N. Y. *Reg. Trade-mark of General Electric Company

90(4 care /zz/ /owz cw/z/}ézzce 7
GENERAL &3 ELECTRIC

You can often replace heavy irons with this 120-volt,
60-wast lightweight iron for communications soldermg.

30 Wunt more information? Use post card on last page. June, 1953 — ELECTRONICS
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ONLY THE LFE 401 OSCILLOSCOPE

Offers all these

Important Features

HIGH SENSITIVITY AND WIDE
FREQUENCY RESPONSE
OF Y-AXIS AMPLIFIER

The vertical amplifier of the 401 pro-
vides uniform frequency response
and high sensitivity from D-C.
Coupled with a sensitivity of 15
Myv./cm peak to peak at both D-C
and A-C is a response characteristic
which is 3 db. down at 10 Mc. and
12 db. at 20 Mc. Alignment of the
amplifier is for best transient re-
sponse, resulting in no overshoot for
pulses of short duration and fast rise
time. An example of the wide band
response of the amplifier is shown
in the accompanying photographs.

75 Mv., 0.2.usec width, Lausec sweep full scale

TRIGGER GENERATOR with variable repetition rate
from 500 to 5000 cps.

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

75 PITTS STREET o

PRECISION ELECTRONIC EQUIPMENT

ELECTRONICS — June, 1953

OSCILLOSCCPES

LINEARITY OF VERTICAL

DEFLECTION The vertical amplifier
provides up to 2.5 inches positive or
negative uni-polar deflection without
serious compression; at 3 inches, the
compression is approximately 15%.
The accompanying photographs il-
lustrate transient response and line-
arity of deflection.

SWEEP DELAY The accurately
calibrated delay of the 401 provides
means for measuring pulse widths,
time intervals between pulses, accu-
rately calibrating sweeps and other
useful applications wherein accurate
time measurements are required.

The absolute value of delay is accu-
rate to within 19, of the full scale
calibration.The incremental accuracy
is good to within 0.19, of full scale
calibration.

Additional Features:

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

A FOLDING STAND for convenient viewing.

FUNCTIONALLY COLORED KNOBS for easier
location of controls.

Write for Complete Information

LABORATORY for ELECTRONICS, INC.

BOSTON 14, MASS.

MAGNETOMETERS

Want more infermation? Use post card on last page.

wWWwWW.americanradiohistorv.com

SPECIFICATIONS

Y-Axis

Deflection Sens.—15 Mv./cm, p-p

Frequency Response—DC to 10 Mc

Transient Response — Rise Time
(10%-90%) 0.035 u sec

Signal Deloy—0.25 u sec

Input line terminations — 52, 72 or
93 ohms, or no termination

input Imp.— Direct —1 megohm,

30 puf
Probe—10 megohms,
10puf

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

Delay Sweep Range —5-5000 » sec
in three adjustable ranges.
Triggers — Internal or External,

+ and —, trigger generator,
or 60 cycles, undelayed or
delayed triggersmaybeused.
Built-in trigger generator with repe-
tition rate from 500-5000 cps.

General

Low Capacity probe
Functionally colored control knobs
Folding stand for better viewing

Adjustable scale lighting

Facilities for mounting cameras

PRICE: $895.00

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

COMPUTERS « MICROWAVE OSCILLATORS
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Shown approximately full size.

C.T.C.’s new CST-50 capacitor

with greatly increased range, greater stability

() e

12)

(3)

b . ©
| E

{5) €,
=
Exploded view of the CST-50 capacitor
shows: (1} ring terminal with two soldering
spaces; (2) metallized ceramic form; (3]
spring-type S-shaped tuning sleeve™; (4]
split mounting stud; (5) locking nut,

* Patent Applisd For

32

Surpasses the range of capacitors
many times larger in physical size.

The new CST-50 variable ceramic
capaciior embodies a tunable* element
of such unusual design it practically
eliminates losses due to air dielectric.
As a result, a large minimum to maxi-
mum capacity range (1.5 to 12 MMFD)
is realized — despite the small physical
size of the capacitor. This tunable* ele-
ment is a spring-1ype, S-shaped tuning
sleeve* which maintains constant maxi-
mum pressure against the inside wall of
the ceramic form.

Other Design Features

The CST-50 stands only 19/32” high
when mounted, is less than 4" in di-
ameter and has an 8-32 threaded

CAMBRIDGE THERMIONIC
CORPORATION

custom or standan;. . . the guaranteed components

mounting stud. The mounting stud is
split so that the tuning sleeve* can be
securely locked without causing an un-
wanted change in capacity. The tuning
sleeve* is at ground potertial. The
CST-50 is provided with a ring ter-
minal which has two soldering spaces.

All C.T.C. materials, methods and
processes meet applicable government
specifications. For further information
on C.T.C. components and C.T.C.'s
consulting service (available without
exira charge) write us direct. Cam-
bridge Thermionic Corporation, 437
Concord Avenue, Cambridge 38, Mass.
West Coast manufacturers contact:
15, V. Roberts, 5068 West. Washington
Blvd.,Los Angeles and 988 Market St.,
San Francisco, California.

=
»

Write for Free Catalog #400 containing complete data on the entire CTC line. € "

Want more information? Use post card on last page.

www-americanradiohistorv com
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Corrosion, Moisture
Interference Eliminated
in Immersion Gauge

The difference between dependable
“laboratory” accuracy or complete
breakdown for a rugged immersion-
type electronic fuel gauge may be
attributed in part to its 59 machined
Kel-F polymer parts, samples of which
are shown here. Used primarily as
dielectric insulators to isolate each of
the three ‘probe” tubes which act as
capacitor surfaces, the plastic parts are
also subjected to constant vibration,
corrosion from aircraft sludges and
fuels, wear, and random concentrations
of moisture.

The three-tube probe of the instru-
ment which senses the weight of fuel
in an aircraft tank may be completely
or partially immersed at all times in
volatile aircraft or jet fuel at tempera-
tures ranging from minus 60° to 200°F.
The unusual chemical inertness of the
Kel-F—resisting corrosion or erosion
of machined surfaces by the fuel or
sludge—prevents any change in the
critical spacing of .1” between the
capacitor tubes essential to accuracy
in the instrument readings. Electrical
isolation of each capacitor tube sur-
face is complete due to the excellent
dielectric strength of Kel-F plastic.
Dependable insulation, free from sur-
face shorting or grounding caused by
moisture or residues found in the fuel,
is assured by the zero water absorption
and non-stick characteristics of Kel-F.

The precision insulating parts re-
quired for this electronic instrument
are produced by the Tri Point Manu-
facturing Company of Brooklyn, N.Y.
Tri Point uses rod and tubing extruded
from Kel-F polymer and then machines
the necessary parts on standard auto-
matic screw machines. The ready ma-
chinability of Kel-F permits this
company to maintain tolerances with-
in .001” on all parts supplied to the
Aviation Engineering Corporation of
Woodside, N.Y., manufacturers of
this aircraft instrument.

Refer to Repore E-108

KEL-F* in UHF Pulse Cavity Insulates Against 3500 V,
Under High Shock and Vibration Loads...100% Humidity

The UHF pulse cavity assembly, shown
above, utilizes insulating parts and cir-
cuit supports of Kel-F polymer to in-
crease cavity efficiency in radar and
other communications equipment. The
excellent dielectric strength of Kel-F
at low and high frequencies prevents
both leakage of 3500 V pulses and
radiation of RF signals from the unit.
Efficiency is further boosted by the
high arc resistance of the polymer.

Both ultimate operation and as-
sembly phases of this cavity benefited
because of the unusual mechanical
properties of Kel-F trifluorochloro-
ethylene polymer. The toughness—re-
siliency and high compressive strength
—of the plastic allowed standard
mounting methods to be used without
danger of the plastic cracking or chip-
ping. The exceptionally low “cold
flow” of Kel-F assures that mounted
parts will remain firmly in position,
preventing misalignment. During oper-
ation, at temperatures from minus
60° to 200°F., molded parts effectively
withstand shock loads of 1200 foot
pounds without failure. Additional
stressfrom sustained vibrationof 10G’s,
encountered in certain services, 18
taken in stride by the plastic without
development of brittleness or loosening
of mounts.

® Registered trademark or The M. W. Kellogg Company’s trifluorochloroethylene polymers.

Shelley Products Limited, custom
molders of Huntington Station, N.Y.,
supplicd the Kel-F polymer parts il-
lustrated to the Radio Receptor Com-
pany, Inc. of New York, N.Y. the
firm which manufactures this cavity
unit for the Armed Services. Using
Kel-F trifluorochloroethylene polymer
molding powders, Shelley Products
readily injection-molded the required
parts to specified tolerances. The use
of Kel-F polymer for these parts re-
sulted in a lower unit cost, as compared
to similar materials, due to the ease
with which Kel-F could be fabricated.

In addition to the excellent dielectric
and mechanical properties of Kel-F,
this polymer’s unusual zero water ab-
sorption and ‘“non-stick” properties
serve to extend the application of this
unit. The zero water absorption of
Kel-F precludes efficiency loss through
surface shorting, leaks or ‘“‘tracking”
caused by moisture. This property,
combined with the “non-stick” char-
acteristic of the polymer, prevents the
accumulation of conductive residues
or fungus growths, cause of shorting
in tropic climates.

Refer to Reporet E-109
(SEE REVERSE SIDE)
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Switch Rotor of KEL-F

Takes Rough Handling, 75

CONTINUED FROM PRECEDING PAGE

Amp Current Surges, Ignores Oils and Greases!

This injection-molded Kel-F polymer
switch rotor with copper pole pieces
withstands the impact of 75 amp. start-
g currents needed to propel electri-
callv-powerced heavy duty plant trucks.
Because of the high dielectric strength
of kel-F, insulation is complete, and
full power is transmitted to the drive-
motor. Even after countless starts and
stops during the course of a working
day. positive switching action is as-
sured. At the elevated temperatures
generated. the excellent dimensional
stability of Kel-F prevents the rotor
from softening and allowing the pole
pieces to loosen or part from the switch
shaft . . . and the polymer’s high heat

Get the Whole Kel-F Story at
the Basic Materials Show!

The largest and most complete ex-
hibit of Kel-¥ polymers and finished
products ever displayed—that’s
Kellogg’s Booth 56 at the Basic
Materials For Industry Exposi-
tion, June 15 through 19 in New
York City. At the new exhibit you
will be able, in a few moments, to
acquaint yourself with the ex-
tremely wide scope of application
of Kel-F molding powders, waxes,
greases, oils and dispersion coat-
ings. And, you’ll be able to obtain
the latest technical data on Kel-F
as well as examine more than 125
Kel-F polymer products on display.

Make a point to visit the Kel-F
polymer exhibit . . . June 15-19.

resistance eliminates any chance of
plastic breakdown or carbonization
which cause arcing.

The high impact resistance and com-
pressive strength of Kel-F are respon-
sible for the rotor’s ability to withstand
the heavy pounding given by over-
zealous operators . . . withoutchipping,
cracking or embrittlement of the plas-
tic. Leakage of lubricating oils and
grease also caused by rough handling
has no visible effect on the chemically
inert plastic. Shorting of the 75 amp.
current across the insulation, common
with other materials during periods of
high humidity, can not occur with
Kel-I' because of the zero water ab-
sorption of the polymer. This latter
property also precludes the formation
of fouling fungus growths when trucks
are stored in damp locations.

Electronic Mechanies, Inc., of Clif-
ton, N.J. injection molds the rotor,
with its two copper poles, in a single
operation on a standard molding ma-
chine, supplying the complete switch
rotors to a major producer of materials
handling equipment. Maximum bond-
ing surface between the copper pole
pieces and the plastic rotor body is
provided by grooving the inner sur-
face of each metal part. Provisions are
made in the mold for the shaft hole and
key way, so that the only finishing
required prior to use is removal of
the sprue.

R )

www-americanradiohistorv com

Leading molders and ertruders specialize
in fabrication of materials and parts made
of Kel-F . .. each month this column will
spotliyht several of these companies with
their principal services and products.

American Molding Company
San Francisco, Calif.

Injection Molding
Electronic Components

Federal Telecommunication
Laboratories, Inc.
Nutley, N. J.

Insulated Wire, Tubing

Garlock Packing Company
Palmyra, N. Y.

Gaskets, Packings, "O'"" Rings
Injection, Compression Molding

H. & R. Industries

Nazareth, Pa. .

Extruded Rod, Tubes, Shapes
Injection Molding

Kurz-Kasch, Incorporated
Dayton, Ohio

Compression Molding
Plunger Molding

W. S. Shamban & Company
Culver City, Calif.
Extrusions, Rods
Injection Molding
Compression Molding,
“O" Rings
RF Sealing of Film

For complete information regarding any item
mentioned in DESIGN AND PRODUCTION NEWS,
ask for detailed APPLICATION REPORTS, write

CHEMICAL
MANUFACTURING
DIVISION

M. W. KELLOGG

PULLMAN




for UHF-TV
EIMAC 15 kw

Easily handled, this
3K50,000LK klystron
weighs only 37 pounds.

® TOP POWER
@ EASY TUNING
@ LIGHT WEIGHT

@ THREE TUBES COVER
ALL UHF-TV CHANNELS

EIMAC TYPE 3K50,000L KLYSTRONS give
UHF-TV a transmitting tube with high
power and light weight, high perform-
ance and economy along with the ad-
vantages that go with mass production,
external tuning and ceramic cavities.
In typical UHF-TV operation the new

; klystrons have a linear peak sync output
7 of 12 kw.
e 3K50,000LA — channels 14-32
4 3K50,000LF — channels 33-55
,’/ 3K50,000LK — channels 56-83

EITEL-McCULLOUGH, INC.

$ AN BRUNDO, CALIFORNIA

Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California e
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PLASTIC TAPE ends hreakdowns
on this vital nervous system!

Men’s lives may depend on it — that’s why
“‘Scotch” Plastic Electrical Tape No. 33 har-
nesses this wiring for precision Naval equip-
ment. And the contractors for the job, Belock
Instrument Corp., College Point, N. Y., find
the tape gives them more than dependable
results—more than complete protection against
moisture, fungus and abrasion.

FREE! POCKET TAPE CALCULATOR quickly figures total
quantity of “Scotch” Electrical Tape needed for production oper-
ations. Includes data on 23 “Scotch’ Brand tapes. Write Minne-
sota Mining & Mfg. Co., Dept.ES-63,St. Paul 6, Minnesota.

They find ““Scotch” 33 easier and faster to
apply. Personnel can be quickly trained. Har-
nessing time is cut one third.

Try it yourself and see! See how it sticks tight
right off the roll, how it conforms smoothly to
odd shaped joints and fittings, how so little goes
so far. In several standard widths and lengths.
Order “Scotch” 33 from your supplier today!

MGy s ear one

SCOTCH

Electrical Tape
No. 33

ey

inn. —also makers of ‘“Scotch” Sound Recording Tape, ‘“Underseal” Rubberized Coating, ‘“‘Scotchlite’” Reflective Sheeting,

The term “Scoteh” and the plaid design are registered trademarks for the more than 200 pressure-sensitive adhesive tapes made in U.S.A. by Minnesota Mining @

‘“‘Safety-Walk"” Non-slip Surfacing, ‘““3M*’ Abrasives, “3M’ Adhesives. General Export: 122 E. 42nd St., New York 17, N.Y. In Canada: London, Ont., Can.

34
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AT PRESS

FL
TUBE
ATER-CATHODE
M News

o W

EXTRA

» n you use
| these €Xtra® wheny

tal
you 8¢ ) =
Flat Press Heater - Cathod

freg, Raytheon
Fﬂ!"? T bes'
Tidge | 3 Lo u .
leave ure
BT Subminiat
.ﬁsatm c

ands .

¥ o Voltage Ratings

1 Higher Plat
er Voltage Ratings

2. Wider Heaf

3. Superiof Low Heater Voltage

performance

4. Lower Thermal and Shot Noise

Ambient and Bulb

5. Higher .
rature Ratings

Tempe

6. Lower Vibrational Noise Output

7. Longer Shelf Life

8. Reduced Air Leakers — Longer
Dumet Seal (a}

9. Molded Tips (k)
(a)

Data sheets for these Tubes and
information on other Raytheon
Subminiature Tubes may be ob-
tained from your nearest Ray-
theon Tube Distributor or from
any of the Raytheon offices listed

below.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

ELECTRONICS — June, 1953 Want more information? Use post card on last page.
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UG-85/U

UG-86/U

UG-242/U

UG-245/U

KB-51-01

K8-71-01

KB-91-02

KB-51-02
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KB-11-02

conNNEcTORS BY IKINGS

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

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

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

l NGS f/le,c(/u»u‘a CO..INC.

40 MARBLEDALE ROAD, TUCKAHOE, N. Y.

IN CANADA: ATLAS RADIO CORP., LTD.,, TORONTO
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or Design and Develyment Engineers-

- =another new

-on “short run’
metal formin
B and drawing

HYDROFORMING sharply reduces tooling
time...costs—new process speeds delivery

Kaupp provides design and project engineers an economical and quick
method of obtaining short run development pieces. Punch and nest ring
are the only tools required . .. rubber
diaphragm backed by hydraulic oil acts
o as the die member of the tool. Perfect
surfaces are assured. Less time is con-
sumed in tool making, therefore tooling
costs are considerably lower. Contact us
on your next short run order... hydro-
forming by Kaupp will save you time
and money!

5 ; ~ Punch and nest ring are
COPF e A : ATES - theonly tool requirements
> O FEE T as hydravulic oil func-
B R R jions as the die member,

.B. KAUPP & sons -

NEWARK WAY ¢ MAPLEWOOD ¢ NEW JERSEY
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General Ceramics’

Hiph THequency

Specitted with Contaence for-

RADE W

~ F YOU NEED ENGI-
NEERING ASSISTANCE
ON ESFECIF'C 2ROBLEMS
The Genemal Ceramizs tach-
nical staff will bs happr 10
consulk with you. Juss call or
write Sales Engireer, Ferra-
mics Divis on.

N =
77 GENERAL

B CHNICE o AN 0NN 0 R
b I'\ = F

T

7‘"‘\-./:-

HIGH PERMEABILITY
LOW LOSS FACTOR
HIGH EFFICIENCY
LIGHT WEIGHT

Fecramics offer many outstanding advantages. These widely
adopted magnetic ccrz2 material have reciced assemBbly
time by eliminating laminations in inductive componer:s,
cat cos's and reducec space requirements by replacing tubss
in digital computers. and revolutionized mirrowave tra—s-
mission design by use of gyrator effect. Ferramics hzve
imoroved designs in numerous other equipments, and hzve
resulted in the development of basirally new techniques in
s7i-l others. Current research ind cates still greater gains to
come. The complete stary on Ferramics

s avzilablz without okligaticn.

o Perm.
Sou. Flax ben
SRedduol Wag.
s (gerave i"‘:
Coel. 0
Yesap-
fnifiol pere 3
= 3 00 4
Carie Poind ] QU O o0y 80
\ol. Resntivity 00055 P OS5t
- pos Foor: 00 oars_ o0V 2 5 Boove dot0
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- These 1nstruments and components

can speed your resea rch

Listed here are some of the many special types of ElectroniK
instruments and Honeywell components which are helping research
men to measure, record and control in thousands of research
projects. For information on how they can be utilized in your own
work, write to MINNEAPOLIS-HONEYWELL REGuULATOR CoO.,
Industrial Division, 4428 Wayne Ave., Philadelphia 44, Pa.

Special ZlechioniK recording instruments

of interest to rvesearch men:

FUNCTION PLOTTER —automatically plots the relationship, y—f(x),
between any two variables that can be converted to electrical signals.

¥ TWO-PEN RECORDER: simultaneously records two variables on a single

chart . . . both pens can traverse full width of 11-inch chart.

CAPACITANCE LIQUID LEVEL GAUGE: accurately measures volume of
liquefied gases in pressurized vessels . . . no moving parts or seals.

ADJUSTABLE SPAN RECORDER: span can be adjusted over a 50/1 range
. . . zero can be suppressed as much as 1009, of maximum span.

12-SECOND RECORDER: for recording rapidly-changing variables; full 11-inch
scale pen movement in only 14 second. Chart speeds from 1 inch to 14,400
inches per hour available.

NARROW SPAN RECORDER: measures spans as narrow as 100 microvolts
without external pre-amplifier . . . completely self-contained.

Electronic components for laboratory use:

BROWN CONVERTERS: transform low-level d-c signals into 60 or 400-

cycle alternating voltages . . . Unaffected by atmospheric pressure. s

gt
BROWN SERVO AMPLIFIER SYSTEMS: consist of converter, amplifier and “”:
servo motor . . . Sensitivities of 2.0, 0.5, and 0.05 microvolts are available,., .
with corresponding voltage gains of 10¢, 4 x 10¢ and 40 x 10°. o e

BROWN 60-CYCLE 2-PHASE SERVO MOTORS: Provide positive positioning
. . . totally enclosed, self lubricated. Maximum torque: 27 RPM

motor—85 in.-oz., 54 RPM motor—43 in.-oz.; 162 RPM motor—19 in.-oz.;
333 RPM motor—4 in.-oz.

Honeywell
Futs i Conitiel- .
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exible leads

ullt 1nto

ultiple
paders
0y Sealtron

NOW-—eliminate difficult soldering in “close quarters”—save space

"Here's how Sealtron
‘builds-in’ leads to
SAVE SPACE”

First, lead wire is perma-
nently butt-welded to pin.
&p‘},% Then electrode with lead wire
attached is “fired” directly

2R into header plate forming a
L. hermetically perfect seal.

3

e

Y

b Y

D )

Sealtron welds flexible lead wires right into multiple-
pin “Header” connectors to eliminate the “close-
quarters” soldering operation formerly needed to
connect leads. Now all you do is slip “spaghetti”
sleeving over the flexible lead and connect directly
into your electronic assembly.

Sealtron “built-in” leads meet AN specifications —
eliminate space-taking mechanical attachments re-
quired with soft-soldered connections. This means

o o

resutt — weld is imbedded in glass so
that wire can be bent at sharp right
angles. Uses 1/16” less space than TP
connections, 3/32” less spuce than TH

the flexible leads take up as little as 3/32” on the connections.
back of the panel (sce drawing), save valuable v ]
space where miniaturization is essential. A . 5 JL et o i
Sealtron Multiple Headers can be incorporated into — ! o Wi s
any panel or chassis requiring gmlhple Cf)nllCCt’lOIlS, SR = Tho?
fit standard receptacles. Supplied cadmium, tin or welced connection— Flattened-Pierced Turret Head
silver-plated; available with any number of pins. a}}?:g]egnie:td Connection Connection .

: alty : . il desi ] : ; (Meccharical connections require
If required, Sealtron engineers will design and sharp right angle, with softsoldercd Teads)

build special multiple headers to suit your needs.

Write today for full information.

SEND FOR CATALOG TODAY!

THE SEALTRON COMPANY
9707 READING ROAD e« CINCINNATI 15, OHIO

42 Want more information? Use pcst cord on last page. June, 1953 — ELECTRONICS
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THE INGREASE IN LIFE
FOR SUBNORMAL
VOLTAGES MAY NOT BE
REALIZED IN ALL
TUBES DUE 1O
SECONDARY EFFECTS.

S
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ELECTRONIC TUBE-LIFE
VS. VOLTAGE

Current-carrying ability of
all electronic tubes is affect-
edseriously by voltage devia-
tion. The loss of emission
ot undervoltage resuits in
shorter tube Jife. Curve 1
“Oxide Cooted” applies to
most of the thyratrons, plio-
trons and receiving tubes.
Curve 2 “Thoriated Tungsten”
applies to small transmitter
tubes and some battery-heat-
ed tubes. Curve 3 “Pure
Tungsten” applies to oscilla-
tor tubes.
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Avutomatic Inductrol

60 70 80
PER CENT CATHODE HEATER VOLTS

For maximum tube life and performance,
include G-E Inductrols as “original equipment”

Avutomatic voltage regulation provides an effective and
economical means of avoiding losses in power capacity

The life and efficiency of 1he elecironic equipment you
manufacture depends, to a large extent, on the per-
formance of the electronic tubes. Tube life is adversely
affected hy over- or under-voltage conditions that can
easily be prevented.

G-E dry-type induction voltage regulators, called Induc-
trols, offer you an effective and economical means of
maintaining correcl operaling voltage. Two types are
available for indoor service on circuits 600 volis and be-
low, single-phase 3 to 240 kva; three-phase 9 to 520 kva.

1. Avutomatic Inducirols maintain a closely regulated
output voltage from a varying supply voltage with
a bandwidth of #=1%,. The standard range of reg-
ulation is plus and minus 10%.

2. Hand-operated or manually controlled motor-
operated Inductrols provide a variable output
voltage from a relatively constant supply voltage.
They supply 100% raise and 1009 lower regulation.

c%ox car put o co%zﬁeéfzce i
GENERAL @3 ELECTRIC

Typical applications for G-E Inductrols that have proved
highly eflective include: radar equipment, induction heat-
ing equipment, medical and industrial x-ray equipment,
TV and radio transmitters.

For further information, contact your nearest G-E sales
office,agent or distributor...or return the attached coupon.

HERE’'S HELPFUL G-E DATA
ON INDUCTROLS

For full details on dry-type induction voltage regulators, return this
coupon . . . today!
Single-phase INDUCTROLS, indoor service

600 volts and below on circuits 3 to 240 kva—GEC-795A [

Three-phase iINDUCTROLS, indoor service
600 volts and below on circuits 9 to 520 kva—GEA-5824 [J

Application bulletin,
Inductrols and electronic equipment—GEA-5936 O

General Electric Company
Section A423-201, Schenectady 5, N. Y.

Name_

Company_
Address

City __Zone State

e e e e e



2 Mesh .063"
76.4% Open Area

3 Mesh .041"

76.7% Open Area

o
P e

3 Mesh .054"
70.1% Open Area

4 Mesh .063"
56.0% Open Area

CALL CHASE

4 Mesh .047"
65.9% Open Area

5 Mesh .041"
63.2% Open Area

8 Mesh .028"
60.2% Open Area

12 Mesh .023"
51.8% Open Area

FOR INDUSTRIAL WIRE CLOTH

442

14 Mesh .020”
51.0% Open Area

18 Mesh .017”
48.3% Open Area

From coarse wire cloth for window or door
grilles . .. right down to extra-fine mesh for

food preparation, call Chase.

Double crimped wires of Chase Wire Cloth
keep openings square and true ... mesh uni-
form. It is woven in a mill which specializes
in weaving brass, copper and copper-alloy

wire cloth. The result is quality.

For information on the size and type wire
cloth you need, send for free book or call

your nearest Chase warehouse.

44
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50 x 40 Mesh .009"
35.7% Open Area

IN BRASS AND COPPER

24 Mesh .0135”
45.8% Open Area

BRASS & COPPER

WATERBURY 20, CONNECTICUT - SUBSIDIARY OF KENNECOTT COPPER CORPORATION
The Nation’s Headquarters for Brass & Copper

Albanyt Chicage Denvert Kansas City, Mo. Newark Pittsburgh San Francisco
Atlanta Cincinnati Detrait Los Angeles New Drleans Providence Seattle

Battimore Cleveland Housten Milwaukee New Yerk Rochestert Waterbury

Boston Dallas indi i Mi li Philadelphi St. Louis (tsales office only)
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Copoci'ors shown 2,
times actual size ¢

CM-IS— El Menco Capacitors range from 2 to 420
mmf. at 500 vDCw . . . measure only 9/32" x 14"
x 3/16” . . . but they’re

PRETESTED at 1000V

WRITE FOR FREE SAMPLES AND ALL fixed mica El Menco Capacitors are factory-tested at double
CATALOG ON YOUR FIRM'S their working voltage. So, you can be sure they’ll stand up. They
LETTERHEAD also meet all significant JAN-C-5 specifications. This means that

you can specify them with confidence for all military or civilian
electronic applications.

Our Type CM.15 silvered mica capacitors reach 525 mmf, at 300
vDCw. Our other types — silvered and regular — provide capaci-
ties up to 10,000 mmf. Want samples for testing? The Electro
Motive Manufacturing Co., Inc., Willimantic, Conn.

Jobbers and distributors are requested to write for
information to Arco Electronics, Inc,, 103 Lafayette

St., New York, N. Y. — Sole Agent for Jobbers
and Distributors in U. S, and Canada.
MOLDED MICA l ][l MICA TRIMMER

CAPACITORS

Foreign and Electronic Manufacturers Get Information Direct from our Export Dept. at Willimantic, Conn.

THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT

ELECTRONICS — June, 1953 Want more information? Usc post card on last page. 45
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HOW TO OFFER AIR SUPPORT
when target is not seen

A

Blinding rain! Darkest night! Obscuring clouds! One of these
conditions . . . or all three combined . . . deter planes from
seeking out and destroying enemy strong points in support
of friendly front line troops. That’s why the Ford Instrument
Company was called in by the Navv to design and build
compact, airborne equipment to do this job.

This is typical of the problems that Ford has been given

You can see why a job with Ford Instrument offers young
engineers a challenge. if you can qualify, there may be
a spot for you in auvtomatic control development at Ford.
Write for brochure about products or job opportunities.
State your preference.

46 Want more information? Usc post card on last page.
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by the Armed Forces since 1915. For from the vast engineer-
ing and production facilities of the Ford Instrument Com
pany, come the mechanical, hydraulic, electro-mechanical
magnetic and electronic instruments that bring us our “lo-
morrows” today. Control problems of both Industry and the
Military are Ford specialties.

FORD INSTRUMENT COMPANY

DIVISION OF THE SPERRY CORPORATION
31-10 Thomson Avenue, long Island City 1, N. Y.
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The Finished Product is Good

only as its parts are good.
For the best, specify and use

CLEVELITE

LAMINATED PHENOLIC TUBING

Clevelite Tubing advantages include moisture resistance,
dimensional stability, high dielectric strength . . . qualities
that ensure dependable performance and uniformity. with
close tolerances.

Clevelite Torkrite, internally threaded and embossed tub-
ing, is especially made to eliminate torque and stripping
problems.

Our Research and Engineering Laboratory is at your
service.

Remember! For the best, CALL CLEVELAND!

* Reg U.S. Pat, Off.

7CLEVELAND CONTAINERGE

6201 BARBERTON AVE. CLEVELAND 2, ONIO

PLANTS AND SALES OFFICES ot Mlymouth, Wisc, Chicogo, Detrolt, Ogdenshurg, N, Jemerburg, M.A
ABRASIVE DIVISION at Clevelond, Ohle
CANADIAN PLANT: The Cleveland Contoiner, Canode, Lid, Prescott, Ontorle

REPRESENTATIVES
NEW YORK AREA R.7.MURRAY, 604 CENTRAL AVE, EAST ORANGE, N.&

NEW ENGLAND R, S. PETTIGREW & CO,, 62 LA SALLE RD, WEST HARTFORD, CONN.
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO {.
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FREE BOOK
on specialty

transformers

This fully illustrated book on Westinghouse Specialty Trans.
formers coatains full details on design, construction and
operation of each type in entire line.

Find the answer to your problems in these types!

“Off-The-Shelf” Standard Models . . . includes electrical and
electronic designs for both commercial and military applications.

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

economically.

SEND FOR YOUR COPY TODAY! Write on your letter-
head for Booklet B-5806, or use coupon below. Westinghouse
Electric Corporation, P. O. Box 868, Pittsburgh 30, Penna.

you can 8 SURE...i¢ 115

VVestinghouse

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

Pittsburgh 30, Pennsylvania

Gentlemen:

Please send me Booklet B-5806,
Westinghouse Specialty Transformers

i

s o e

LT

J-70689-A

P ———— _
TR TR

T il
A |]111»\u\o *

T

i

SR

Fre— .
T
o -
-

NAME TITLE

FIRM

STREET__ S

CITY ZONE STATE
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50 watt - 75 watt - 100 watt - 150 watt
(25 watt available shortly)

nnnnnnn of

. Divisi
e Pnon“cTs Meodel Engineerin
M & Mtg., Inc.

2800 N. Milwaukee Avenue, Chicago 18, lil.

Foctory: Huntington, Indiano

TRU-OHM VIIRZIOUS

ENAMELED RESISTORS

= A complete lime ready
for shipment!
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: They’re starting to make a TV set

You'te looking at a picture of a
Malayan open-pit tin mine-—one of
the world’s largest.

Next time you look at the picture
on your TV screen, remember it
wouldn't be there without tin from
mines like this. N

Without tin for solder, most elec-
trical and electronic equipment would
be useless tangles of disconnected
wires,

Without tin for cans and -closures,
much of the nation’s food supply for
our rapidly growing population would
be lost.

Without tin for bearing metals, the
wheels of industry could not turn so
smoothly and efficiently.

And in new alloys and -chemical

THE MALAYAN TIN

50

compounds tin is becoming continu-
ally more valuable as an industrial
material,

Over a third of the world’s tin. is
mined in Malaya. No end is in sight,
geologists say, to Malaya’s important
reserves. And now that U.S. Govern-
ment controls on tin have ended, this
time-tested metal is again freely avail-
able in this country to any user, in any
quantity, for any purpcse, and an ade-
quate sapply for the future is assured.

A free and stable market for tin is
important to the economy and secur-
ity of the United States, Malaya and,
in fact, the entire Free World. And by
steadily winning its war against Com-
munist guerrillas, Malaya has mate-
rially strengthened its position as the

world’s most important supplier of
tin for the needs of the United States.

Remember, no other metal com-
bines all the properties of tin. Tin is
inert, nontoxic, friction and corrosion
resistant. Tin is highly malleable, sec-
ond only to gold. Above all, tin is
economical to use. A litHe tin can do
a lot of work.

This is the time to investigate thor-
oughly the ways it can work for you.

N
TIN NEWS, issued IALAYA

monthly, covers
noteworthy current
developments in the
production, market-
ing and use of tin.
Write for fres copy.

BUREAU Dpept. 383, 1028 Connecticut Ave., Washﬁngion- 6, D.C.

Want mote infermation? Use post card on lost page.
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ELECTRONIC TEST INSTRUMENTS

Radical new instrument makes precise, direct attenuvation
measurements, 0 to 50 db, between 8,200 and 12,400 mc

MODEL X382A
VARIABLE ATTENUATOR B
o
HEWLETT-PACKARD COMPANY
ceve aaTa, COcERARG

NEW DEsIGN:

Model X382A is a broad band precision instrument of a hp- x382A WAVEGU,D
completely new type, providing measuring eccuracy never E
before offered in commercial attenuators. Attenuation from A TTEN UA TO

0 to 50 db is completely independent of frequency, phase R
shift is independent of attenuation setting, and accuracy is
within = 2% of db reading. The instrument is directly set
and read, and no time-consuming interpolation or work
with charts are required. The equipment has broad usefulness
for all types of attenuation studies—particularly for precision
laboratory calibration, direct comparison measurements, and
study of phase sensitive systems such as antennas.

cosine squared of the angle of rotation. (See Figure 1) Atten-
uation is independent of frequency and other external factors.

The instrument is carefully designed and ruggedly manu-
factured to retain exact calibration through years of service.
VSWR is less than 1.15 and power may be fed to either end.
Mathematical law operation

The attenuator is a true, reliable standard completely free of SPECIFICATIONS
disadvantages found in waveguide-beyond-cutoff or conven- Frequency Range: 8,200 to 12,400 mc
tional resistive-film instruments. Attenuation depends on the Waveguide Size: 1x12". RG-52/U, UG-39/U flanges

angular position of the attenuating film rather than specific Calibrated Range: 0 o 50 db
Attenuation (Zero Setting): Less than 1 db

re51st1v1ry..Mo.del XS_SZ_A employs thre_e LESISHNC _ﬁlms_ LWO VSWR: Less than 1.15 throughout attenuation and frequency range
m9unted in line _(Wltbln the Wavegl“_de eXtenSIOHS) and a Accuracy: ==2% of db reading. (Includes calibration and frequency
third rotatable axially in the center section. errors)

With all three films in line there is zero attenuation. Rotat- Size: 16 long, 6" high, 44" deep. Wt. 5 Ibs. Shipping wt. 10 lbs.

ing the center film increases attenuation proportional to the Pricey3230:00\re.bafactany
Dato subject to change without notice.

HEWLETT-PACKARD COMPANY

2708A PAGE MILL ROAD « PALO ALTO, CALIFORNIA, U.S.A.
Figure 1. Cutaway showing relation of fixed and rotating films. SALES AND ENGINEERING REPRESENTATIVES IN PRINCIPAL CITIES

Instruments for Complete Coverage
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You know he’s always on the job

Come hell or high weter, there are some people
who simply won’t be denied the privilege of do-
ing their duty. It’s just a matter of basic char-
acter, disciplined by daily diligence . .. and, as
much as anything else, a pride in maintaining
a record that has been so painstakingly built.

This is the kind of duty that Bristol Brass
men understand so well. They, too, have a name
for “always being on the job”...and they won’t
stand for the smallest nick in that name . . .
if determination, brains and resourcefulness

can help it. And they have plenty of all three.
Try Bristol Brass service on your own sheet, rod
and wire needs. You may encounter two new
experiences . . . in quality, as well as in service.

The BrisToL Brass CORPORATION, makers of
Brass since 1850 in Bristol, Conn. Offices or
warehouses in Boston, Chicago, Cleveland, Day-
ton, Detroit, Los Angeles, Milwaukee, New York,
Philadelphia, Pittsburgh, Providence, Rochester.

it Fadin vt Brass o i Besl

Want more information? Usc post cord on last page.
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(Actual size)
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2N38

(Actual size)

NOW...HERMETICALLY SEALED
CBS-HYTRON

JUNCTION TRANSISTORS

In junction transistors, the surfaces are extremely sensitive to moisture. For depend- COLLECTOR VOLTS

ability, they

the first to offer vou the new hermelically sealed 2N36, 2N37, and 2N38 junction tran-

sistors. Each is uniquely sealed in a metal case . . . moisture-proaf, contamination-proof, T T
light-proof. (See drawing.) ) ] ] ) ) L

You can buy these new hermetically sealed P-N-P junction types immediately. All ~ © ELECTRICAL CHARACTERISTICS |
are amplifier types. Have similar characteristics, except for current amplification and ! CBS-Hytron P-N-P Junction Transistors

power gain. You may operate the 2N36, 2N37, 2N38 up to 55°C. Their in-line design
gives you: Compact, flat mounting . . . easily 1dentified polarity . . . solder-in or plug-in

(with clipped leads) convenience. S e S e gl
In addition to their unique moisture-proof feature, these CBS-Hytron junction types ' Current ’

offer: (1) High gain. (2) Low noise figure. (3) Operation at low voltages. As well as i amplification

other advantages characteristic of transistors: Compactness . - . light weight . . . rug- factor 45 30 15

gedness . . . instantaneous operation . . . and long life. il Powergain § 40 et W32 [b
Remember, CBS-Hytron hermetically sealed 2N36, 2N37, 2N38 transistors are avail- ' TICY""’"‘:‘:'H‘;:‘““ at 25°C. #Grounded emitter

able at once.

F

e

1 |
!

i

OUTPUT CHARACTERISTICS
2N36, 2N37 and 2N38
Curves are shown for I, in 5 equal steps.
*Value (shown for 2N36) will change for

each transistor type.

,Wﬂ'*’—/—‘

PIERESI
&G
» O

[
®

COLLEGTUR MILLIAM
o
[« \

'
o

-2 -4 -6 -8 -0

must be completely moisture-proofed. CBS-Hytron, recognizing this, is

Characteristic 2N36 2N37 2N38

Write for complete data. Or order now for prompt delivery. o

S TR Sj{\ﬂg@g‘ggf

NOW 3 CBS-HYTRON TEST ADAPTERS. By popular demand. Three
sizes now available at these net prices: 7-Pin Miniature, $1.45; 8-Pin Octal,
$2.25; 9-Pin Miniature, $1.75. Take advantage of e-a-s-y “topside” test-
ing. Order your Test Adapters today from your CBS-Hytron jobber.

? CBS=HYTRON Main Office: Danvers, Massachusetts

RECEIVING ...

A Division of Columbia Broadcasting System, Inc.

Manufacturers of
Receiving Tubes Since 1921

TRANSMITTING ... SPECIAL-PURPOSE AND TV PICTURE TUBES « GERMANIUM DIODES AND TRANSISTORS
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K DESIGNERS

New line of G-E voltuge stublllzers features ﬂexlblhty

Now, to help you iron out voltage ups and

downs, General Electric offers a new line of

standard automatic voltage stabilizers that

offers greater design flexibility at no extra
! cost. These compact, lightweight units can
be a key feature in your design of sensitive
electronic equipment where precision per-
formance depends on accurate voltage
stabilization.

Output ratings of 1000, 2000, 3000 and

’ 5000 volt-amperes are available, with 115

and 230 volts on both input and output, to

l give you a wide variety of operating com-

binations. Fluctuations between 95 and

130, or 190 and 260 volts are corrected to a

stable 115 or 230 volts within =1 per cent

! — in less than two cycles. Single-core con-

‘J struction completely isolates input circuit

e i i from output circuit. For more information
G-E STABILIZER LINE has output ratings from 15- to 5000-va. see Bulletin GEA-5754.

Miniature selenium rectifiers resist severe operutmg condmons

Two types of totally enclosed casings are F
available: Textolite* tubes for normal oper- L
ating conditions; hermetically sealed, metal- ! 3
clad casings to meet severe government !
specifications.

These small-size selenium cell assemblies
have long life, high reverse resistance, good
regulation and low heat rise. Thelr am-
bient temperature range is broad- from
—55C to +100C. Lead mounting is
standard, but they may also be bracket-
mounted.

This new G-E line of rectifiers may be
used for blocking, electronic computer,
signal, magnetic amplifier, communication )
or control circuits; for operating small ;
relays, solenoids, prec1p1tators Cell sizes
range from 3/32 in. to 15/32 in. diameter, !
d-c current ratmgs 0.050 milliamperes to :
25 milliamperes. For further information,

write for Bulletin GEA-5935.
*Reg. Trade-mark of General Electric Co. FOR COMPACTNESS, washers between cells have been ehmmated

me/w‘/owaw%mm_
GENERAL ELECTRIC

Want more information? Use post card on last page, June, 1953 — ELECTRONICS
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Switchettes are versatile, have
high current rating

A wide range of design problems can
be solved by G-E general-purpose
switchettes. They are corrosion-proof,
vibration-resistant, small, lightweight.
Efficient at sea level or at 50,000 feet,
in ambient temperatures from 200F
to —70F. Ratings up to 230 volts,
25 amp. a-c; 250 volts, 25 amp. d-c.
See Bulletin GEC-796.

Inductrols—for automatic or

manual voltage regulation

Compact design of G-E inductrols
lets you fit them into any location.
They offer micrometer-fine control,
autotransformer efficiency. Hand-
operated and automatically operated
models are available for indoor serv-
ice 600 v and below on circuits 3 to
520 kva. Bulletin GEC-795 covers
single-phase inductrols; GEA-5824,
3-phase models.

New iron weighs only 82 oz.

The new 120-v, 60-w G-E lightweight
iron is designed for high-speed, pro-
duction-line soldering on electronic,
instrument, and communications
equipment. Thin, 5/16-inch diameter
shank gets the {-inch tip into places
a regular iron can’t reach. Balanced
design allows the soldering of more
joints per minute. Long-lasting Iron-
clad tip needs no filing or dressing.
See Bulletin GED-1583.

ELECTRONICS MANUFACTURERS

Components

Meters, Instruments
Dynamotors
Capacitors
Transformers
Pulse-forming netwaorks
Delay lines

Reactors

Thyrite™
Motor-generator sets
inductrols

Resistors

Voltage stabilizers

*Reg. Trade -mark of Generc! Electric Co.

EQUIPMENT FOR Schenectady

Please send m

General Electric Company, Section €667-25

A/ for reference

TIMELY HIGHLIGHTS
ON G-E COMPONENTS

rrpean @aurns
p-Y

-yt 4

wo Te -

COMPLETE LINE includes 11 sizes

G-E cast-permafil® transformers
designed to meet MIL-T-27 specs

The small, light design of General Electric’s new
line of cast-permafil transformers makes possible
greater flexibility in many electronic designs.
Sealing these solventless-resin-type transformers
for life has eliminated the need for metal enclo-
sures and fungus-proof coatings. Construction is
simple —terminals are anchored directly in the
tough, solid, shatter-resistant permafil mixture
to cut size and weight by 20 per cent. Machined
and punched parts have been kept at a minimum
for lower cost.

Cast-permafil transformers have an expected
life of 1000 hours or more at 130'C ultimate. The
complete line of 11 sizes is available in various
terminal arrangements, and is designed to meet
MIL-T-27 (Grade 1) performance requirements.
For more information, write General Electric Co.,
Sect. C667-25, Schenectady 5, N. Y.

5, New York
e the following bulletins:

7’7 |81875 |!5]

2/
')AAAVEARS OF ELECTRICAL L‘

|
] |
' l
' |
| |
| X for immediate project A; PROGRESS LL [
Fracti I-h t
R:c'i;?enr‘: P metors D:v:lo:me.nf I [0 GEA-5824 Three-phase Inductrols AA) (LL |
o er ""‘E roduction [0 GEA-5935 Miniature Rectifiers [
e quipment | O GEC-795  Single-phase Inductrols
Zontrol sgwi'?:hes Soldering irons I O GEC-796 Switchettes I
B orotors : . | O GEA-5754 Voltage Stabilizers |
: Resiiancegwelding O GED-1583 Soldering Iron
Selsyns control I
Relays Current-limited high- I l
Amplidynes potential tester I Name o l
Amplistats Insulation testers I
Terminal boards Va OB Itmet | CEMBER
e cuum-tube voltmeter | pany - o |
Photovoltaic cells Photoelectric recorders ] |
Giass bushings Demagnetizers | City State }
| d
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mifchell-rand /

electrical insulation headquarters

FOR PRODUCTS OF...

PURE RAW OR COMPOUNDED

. . uncut, cut, ground, compressed

MOULDING PLATE

SEGMENT PLATE Ul & .Sheefsl. tubes,
rings, discs,
FLEXIBLE PLATE T

) HEATER PLATE

AND COMBINATIONS OF MICA witH

A . . . papers, cloths, fiberglas, tapes, asbestos

hi-dielectric, tough, hard, elastic, flexible, resonant; resists

puncture, moisture . . . is infusible and easy to fabricate

® For MICA, as for everything in the line of electrical insulation,
MITCHELL-RAND 1S HEADQUARTERS . . . here you will find the product
best svited to the particular insulation purpoese . . . and at M-R

you’ll also find the service and counsel to make certain that the
optimum electrical insulation is built into the equipment and
components you manufacture.

For MICA as for anything else in the line of electrical insulation, call on
MITCHELL-RAND, THE ELECTRICAL INSULATION HEADQUARTERS.

Write to MITCHELL-RAND for free samples and descriptive data.

mitchell=-rand

INSULATION COMPANY, INCORPORATED

MIRAGLAS VARNISHED TAPES, CLOTHS AND SLEEVINGS - MIRAGLAS TAPES, BRAIDED SLEEVINGS

AND TYING CORDS « MIRAGLAS SILICONE TREATED CLOTHS, TAPES AND TUBINGS + MICA

TAPES, CLOTHS AND MICA-FIBERGLAS COMBINATIONS « FIBRE, PHENOL FIBRE AND. MIRALITE
POLYESTER RESIN SHEET INSULATING PAPERS—DURO, FiSH, PRESSBOARD, ETC. o VARNISHED

CAMBRIC TAPES, CLOTH AND SLOT INSULATIONS "+ COTTON TAPES AND SLEEVINGS » TWINES AND TIE
TAPES « ASBESTOS TAPES, SLEEVINGS AND CLOTH, TRANSITE & ASBESTOS EBONY ¢ ARMATURE
WEDGES AND BANDING WIRE « VARNISHED TUBINGS, HYGRADE, MIRAGLAS, HYGRADE VF, MIRAGLAS
SILICONE « THERMOFLEX AND FLEXITE EXTRUDED PLASTIC TUBING o PERMACEL MASKING

TAPES AND ELECTRICAL TAPES « BI-SEAL, BI-PRENE; FRICTION TAPES AND RUBBER SPLICE «
COMPOUNDS—TRANSFORMER, CABLE FILLING, POTHEAD, ETC. « INSULATING VARNISHES OF ALL TYPES.

51 MURRAY ST. ¢ COrtlandt 7-9264 ¢« NEW YORK 7, N.Y.
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res your guide
fers Electronics

10

It covers the complete standard line

of Jeffers Electronics Division products:

R.F. CHOKE COILS
CAPACITORS
ELECTRONIC COMPONENTS

It tells everything you'll want to know
about these products—their specifications,

their characteristics, their applications.

C
°p°t‘/lo re

On.n ™

To get your copy immediately,
simply mail the coupon below.

Jeffers Electronics Division
JEFFERS ELECTRONICS DIVISION Speer Carbon Company
SPEER CARBON COMPANY . [
Du Bois, Pennsylvania

Du Bois, Pennsylvania
Please send me a copy of your latest catalog covering the complete

Other Divisions: ; . )
standard line of Jeffers Electronics Division products.

Speer Resistor

International Graphite & Electrode .
Name_ Position
OTHER JEFFERS PRODU(CTS Company_ — —
ceramic capacitors ¢ disc capacitors Add
high voltage condensers ® capristors Rl B aial
OTHER SPEER PRODUCTS FOR ELECTRONICS INDUSTRY City Zone. _State

anodes * contacts ® resistors ® iron cores
discs * brushes ¢ molded notched* coil forms
battery carbon . graphite plates and rods

*Patented
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FOR TOP ENGINEERING KNOW-HOW ON PERMANENT MAGNETS CONsULT INDIANA

~ PERMANENT
¥ o MAGNETS

e o STEWRRT

- [ sTEwART-WARNER

8
&

tailored

to meet

. SU00 2500
AEM . 3000M

ENGINE NEVS %100!

your

e

specifications

® Top engineering

® 35,000 Permanent
magnet applications

i
e
i

/ tachometer ® Magnets from all

. / types of material

These are the assets at your disposal which
permit INDIANA to tailor their permanent magnets
to your design specifications.

Just as Stewart-Warner did, so you, too, can
place your confidence in INDIANA for quality
permanent magnets . . . for skill in manufacture . . .
for cost-cutting engineering aid. Rigorous
quality control in every step of production is your
assurance of exact magnetic and physical char-
acteristics. For help with your problem,

write INDIANA, today.

T T S s
o

]
~ cunife rings

Zes

ey

i

S

e

permanent magnet assembly PERMANENT MAGNETS MAY DO IT BETTER

e DESIGN SUMMARY

Equipment —Electric Tachometer, manufactured by
Stewart-Warner Corp., Chicago.

Application —Permanent magnet assembly.

% = i g Y G
Problem—To design a permanent magnet which
would produce sufficient torque and give added sta-
bility to this instrument.

Solution —By varying the analysis and heat treat-

ment, INDIANA engineers developed a special Cunife
P E R M A N E " I permanent magnet which provided the necessary
torque and improved stability. Furthermore, this

special Cunife magnet lent itself better to the limited
space resulting from the new design.

M A G " E T s WRITE FOR DESIGN MANUAL NO. 4-A6

THE INDIANA STEEL PRODUCTS COMPANY . vaiparaiso, iNDIANA

WORLD’S LARGEST MANUFACTURER OF PERMANENT MAGNETS

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



to match its precision

inside

IBM business machines are known the world over
for their precision. And they look the part, too.

But the modern lines which make these machines
so attractive make their fabrication a challenge to
Karp Metal Products Co., Inc., one of IBM’s sheet
metal fabricators.

For only with ils creative stall of sheet metal crafis-
men...its ability to tool complex jobs...ils 88,000
square leet of most modern plant facilities is Karp
able to match TBM’s precision inside with flawless
fabrication outside.

These same facilities can solve your cabinet, hous-
ing or enclosure problems, loo. Karp engineers can
often show vou the way to design modifications which
cut initial costs and speed assembly; they can also
show vou how to take advantage of Karp’s vast assort-
ment of available dies.

Whether your needs are as large as IBM’s or more
moderate, vou’ll find it profitable to do business with

Karp.

KARP METAL PRODUCTS €O0.,215 63rd ST., BROOKLYN 20, N.Y.,
Division of H & B American Machine Company

MOST COMPLETE FACILITIES FOR LARGE AND SMALL RUNS OF
ENGINEERED SHEET METAL FABRICATION ~
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SWITCHBOARD

...and many more!

¥ I ‘ﬂ.f'__g;_,u; b i
y N ¢ 0
Moisture Proof : ' ?
PLASTIC COATED TOROIDS ' ' ' '

In addition to
standard wind-
ings, we offer
toroids encas-
ed in tough
thermosetting

_ plastic. Plastic
e encasement provides

extra protechon from humldlty, mechan-
ical shock. Available in all sizes of coils.

Steel Cased
TOROIDS AND FILTERS

From a modest beginning five years ago, Communication
Accessories Company has grown to one of the largest exclusive
toroid coil winding producers in the U. S. today. Why?

We like to think that this growth is due to the thorough,
careful handling we apply to each coil . . . and because
of the particular skill of our people. Whatever the
reason, we'll continue—doing the best we know

how—thankful for the trust that important

Existing designs
cover a wide
range of types
and frequen-
cies.Filters meet
military specifi-

companies have placed in us.
cations and can
be offered in min-

write for this catalog —+
iaturized versions. A

typical filter is shé)wn. “ | CO/\I/‘l U NICA TION ACCESSOI{IES

C. A, C. filter design engi- ;704/{/
neers will convert your specifications to _
production deliveries with minimum delay HICKMAN MILLS, MISSOURI
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REGULATES
AND CONTROLS

LOW VOLTAGE

DC

HIGH CURRENT

The NOBATRON* maintains stabilized DC voltage under
changing line and/or load conditions.

A complete line of catalog models are available, with
output voltages of 6, 12, 28, 125, and 200 VDC, from 5 to
350 amperes.

Sorensen Nobatrons eliminate battery and generator trou-
bles. They combine high regulation accuracy with maximum
dependability and minimum maintenance.

All models are attractively finished. Most can be furnished
either for relay rack mounting or in cabinets for bench-top
use. Most units are metered; all are adequately protected
against overload by suitable fuses and breakers.

COMMON NOBATRON SPECIFICATIONS

95-130 VAC, single ¢, 50-60 ~ High-current units
208/115, 3¢, 4-wire, wye.

Adjustable &= 10% with rated accuracy, — 25%
with lesser accuracy.

=+ 0.2% from 1/10 to full load.

Input voltage
range

Output voltage
range

Regulatian aceuracy

Ripple voltage 1% RMS. Time constant 0.2 seconds.

* Reg. U. . Pat. Off. by Sorensen & Co., Inc.

For Complete Information Write

Nobatron Model E-6-5

SORENSEN

WIDER OUTPUT VOLTAGE RANGE MODELS

Nobatron-RANGERS* are designad to meet the demand for
power supplies similar to the Nobatron but with wider output
voltage ranges.

Nobatron-RANGERS are ccntinuously adjustable over ex-
tended output ranges, yet provide regulation accuracies of
=+0.25% against line and/or load. Other specifications are
identical to those of the standard Nobatrons.

Three models are available, the SR-30, SR100, SR-2. Capac-
ities, respectively, are 3-30 VDC at 3 - 30 amperes, 3 -135
VDC at 1 - 10 amperes, and 100 - 300 VDC at 1 - 10 amperes.

Investigate NOW the cost of a NOBATRON installation
versus the overall cost of less safisfactory DC sources.

‘

OTHER SORENSEN ISOTRONIC PRODUCTS INCLUDE:
B-NOBATRONS
FREQUENCY CHANGERS

{high-voltage, law-current DC Supplies)
VARIABLE AUTO TRANSFORMERS
SATURABLE CORE REACTORS AC LINE REGULATORS

SORENSEN & COMPANY, INC.
375 Fairfield Avenue

www americanradiohistorv. com
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New I-T-E 90° deflection yoke
offers outstanding advantages
in television reception

Here’s an outstanding electronic component develop-
ment of vital interest to all television tube and receiver
manufacturers. I-T-E now offers the television in-
dustry a new, high-sensitivity, “‘flared”” deflection yoke,
expertly designed to produce large pictures with
excellent resolution.

LOOK AT THESE OUTSTANDING ADVANTAGES:

2 p
3p

4p

’ Up to 90° deflection without neck shadow. Yoke design
allows %’/ pullback on neck of tube.

High sensitivity. Because of advanced design and high-
quality ferrite core material, yoke deflects full picture
on screen at low line voltages.

Full focusing. Image can be focused sharply—horizon-
tally and vertically—over entire face of screen. Excel-
lent side and corner resolution.

Shrink-proof. Insulation shield between horizontal and
vertical coils enables yoke to withstand normal oper-
ating voltages and temperatures—without shrinking.

Minimum “pin cushion” distortion. Advanced I-T-E coil
design reduces bowing effect to a minimum.

Close quality control—maintained through all phases of
manufacture—assures deflection yokes of the highest
quality.

b

Mounted [-T-E 90° de-
flection yoke. New flare
design lets yoke ride wel!
up on kinescope neck-

allows 13” pullback for
fine adjustment without
causing neck shadow.

Thorough electrical pretesting .
Before shipment, all yokes are—
a. Tested for shorted turns.

b. Tested to assure meeting of customers’ induc-
tance and resistance specifications. {Tolerances
as low as + 5%.)

€. Tested for induced voltage.

d. Tested for insulation breakdown between hori-
zontal and vertical coils, between horizontal
coilsandcore,and betweenverticalcoilsand core.

e. Tested and adjusted for minimum cross-talk.

f. Visual-tested to meet customers' requirements.

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



70° DEFLECTION YOKES

are also produced in quantity to I-T-E high-
quality standards. Form-wound, they are
precision-built to provide the same advan-
tages as the 90° yokes—but with narrower
deflecting angle.

All I-T-E deflection yokes are designed for
clearest image reproduction. Modern manufac-
turing techniques, advanced design, and critical
standards enable I-T-E to produce high-quality
deflection yokes—at competitive prices.

o

— T BT mp e . . iy
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I-T-E quality focus coils—small, compact, lightweight —
precision-built to commercial or government specifications

I-T-E quality focus coils are
designed for use with tubes up
to90° deflection. Hermetically-
sealed and non-hermetically-
sealed types are available with
either permanent magnet, per-
manent magnet and electro-
magnet, or electromagnet con-
struction. Finest magnets are
used; uniform magnetic field
assures minimum spot distor-
tion. Coils retain proper focus-
ing over a wide range of line
voltage variations.

Hermetically-sealed electromagnet Permanent magnet focus coil

focus coil for government use, to meet Govt. Spec. MIL-T-27. Finest

for government use, to meet Govt. uniform magnets and /ocked controls guarantee uniform focus [
Spec. MIL-T-27. A precision focus even after severe shock and vibration. Outer coating of %
coil, unitormly wound of finest cop- special-type varnish guards against fungus growth. ‘
per wire. Coil sealed in nitrogen to Extensive production facilities and broad engineering back-
assure minimum temperature rise. ground enable 1-T-E to manufacture quality focus coils to

meet any specification—government or commercial.

FOR DETAILS about any of these products—or about any special
types of precision wire-wound components—write
to Resistor Division, I-T-E Circuit Breaker Co.,
1924 Hamilton St., Philadelphia 30, Pa.

PRECISION WIRE-WOUND PRODUCTS
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This critical connector, used in new,
improved radar devices, is made of
Berylco beryllium copper for its many
recognized advantages. Beryllium
copper offers the designer desirable
combinations of properties such as
strength, spring action and forma-
bility in high degree.

As in all radar and electronic equip-
ment, the material used for connectors,
plugs,adapters, etc.,musthavecurrent-
carrying capacity. Berylco certainly
has that. It must also retain firm con-
tact pressure for a long time; it must
be noncorrosive; it must be indifferent
to wide temperature variations; it must
not be subject to fatigue.

Fabricated by Micre-Matic Screw Co., Inc., Linden, M.J.

IT'S MADE OF BERYI-CU BERYLLIUM COPPER

Berylco offers all these qualities to a
superlative degree. For this particular
part, which must be turned and
threaded to close iolerance, machin-
ability is important. In this respect
berylliumcopperoffers special advan-
tages through its age-hardening fea-
ture. This means that parts can be
readily machined in a relatively soft
condition and then hardened to
give the desired combination of
final properties.

You will undoubtedly want to include
Berylco beryllium copper in your
plans for the future if you have not
already done so. Take advantage
of the know-how of the world's largest

producer. Call or write any of the
offices below for sample material or
engineering help.

VALUAEBLI ENGINEERING INFORMATION

on Berylco beryllium copper is
contained in a series of technical
bulletins, published monthly. To
receive your copy regularly, write
on your business letterhead.

TOMORROW’S PRODUCTS ARE
PLANNED TODAY — WITH
BERYLCO BERYLLIUM COPPER

THE BERYLLIUM CORPORATION

DEPT. 3-F, READING 21, PENNSYLVANIA
New York « Springfield, Mass. » Rochester, N. Y. « Philadelphia « Cleveland « Dayton « Detroif » Chicago « Minneapolis « Seattle « San Francisco  lLos Angeles

64

Representatives in principal world-trade centers
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POTTER & BRUMFIELD LEADS <=
IN RELAY DEVELOPMENT & PRODUCTION

Extra Rugged, Compact
- 400-Cycle AC Relay Offered in
New AF Series

New AF Series, recently developed by
Potter & Brumfield, will operate on any
frequency in the general vicinity of 400
cycles with 15 grams or higher contact
pressure at approximately 2 VA input per
movable pole. Advanced construction
withstands better than 10-G vibration with
any contact arrangement up to 2 Form C
(DPDT) contacts,

New unit is available open as illustrated
or hermetically sealed with 3-stud mount-
ing and plug-in or solder-terminal glass-
insulated header. Coils wound on molded
bakelite bobbins
with breakdown
of 500 V. RMS
minimum be-
tween all current
carryingelements
and to ground.

Contacts rated §
amps, 115 volts,
60-cycle, non-
inductive load.

Ultra-Sensitive $S Series
Feature Dual Coils;

10-G Vibration Resistance
a2

By =

Brand new SS Series, DC Super-Sensitive
Relays, provide operation with 10-G vi-
bration resistance on less than 10 MWw.
New unit utilizes dual coils normally con-
nected in series. Balanced armature with
point bearings pivoted in adjustable mounts
reduce friction to a minimum. Pure silver
contacts rated 2 A at 115-V. AC or 28-V.
DC, non-inductive load. Contact arrange-
ment is | Form C (SPDT). Available with
total coil resistance up to 60,000 ohms and
sensitivity range from 1 MW to 2 w.
Supplied open as illustrated or hermeti-
cally sealed with glass-insulated plug-in or
solder-terminal header.

MH Series 0ffers Maximum
Conversion Efficiency; Many
Contact Combinations, DC or AC

Smallest and most versatile of the tele-
phone type relays, MH Series offers maxi-
mum coil power, a wide selection of con-
tact combinations and high contact capac-
ity. Available open or hermetically sealed
with maximum of |2 contact springs for
either DC or 60 cycle AC operation.

more help in his search for
contact capacities, more contact

MI Series Feature Longer,
More Flexible Contact Arms;
Lower Spring Load Rate, DC or AC

Newly developed

MJ miniature tel-

ephone type relay

features longer

and more flexible

contact arms

which result in a

lower spring load

rate. This structure permits wider contact
8ap, more overtravel, Improvement in sen-
sitivity, faster action and longer life. MJ
supplied open or hermetically sealed, with
maximum of 12 contact springs, for either
DC or 60 cycle AC operation.

Hermetic Sealing or Dust Covering Available for Al Individual
Relays or Multiple Groups; Keep Out Dust, Fumes, Moisture, Ftc.

® New “L” Type deep-drawn steel
enclosure accommodates six MH re-
lays or one standard LT telephone
type relay, not shown on this page.
Mounting is by 4 studs. Available
with max mum of 24 soider terminals.
Dim. 234" x 414" x 35" high.

® New “D” Type deep-
drawn steel enclosure s
designed for sealing the
AF Series 400-Cycle AC
relays, bu- will accom-
modate th: MH or MJ
relays shown above.

‘Supplied with standard

octal 7, 9 or 14 pin min-
iature plug or up to 14
hot-tinned solder termi-
nals. Dim. 134" x 123"
X 23" higt .

Write Us or Phone Your Local
P&B Sales Office for New
Master Catalog Mustrating and
Describing Our Wide Line of
Basic Relay Structures,
Housings and Enclosures.
Relays for Every Electrical and
Electronic Application.

See other side for .

mailing address




design

Years of experience and close con-
tact with the military and the
electrical and electronic industries
enables P&B to design and de-
velop relays and similar assemblies
to exact requirements. Current
MIL specifications are maintained
in complete files. All necessary
laboratory and testing instru-

ments at your service any lime.
Certified test reports on request.

production

Three large plants, including over 50,000 square feet . .
of floor space, fully equipped with complete tooling, engineerin g
coil winding, plastic molding, heat treating, glass Extensive research, laho-
metalizing, welding, hermetic sealing and machine D ratory and model shop
tools for every operation. Orderly, efficient plant lay- '\Q lacilities always avail-
outs assure steady, precise assembly line production g\ able. Laboratory equip-

- single-shift capacity 10,000 relays per day! b:\) ment includes all types

necessary flor design, de-
velopment and type-test-
ing of industrial control
and electronic compo-
nents. Altitude, heat and
cold, salt-spray, shock,

)
- 0 vibration and other tests
0 er & rum Ie completed quickly at
) reasonable cost.

will solve your relay 4% problems

write

Potter & Brumfield (i)o&er&@' I- I I
about your problems or requirements on re- PRINCETON, INDIANA
lays or similar electro-mechanical assemblies. Export: 13 E. 40th St., New York, N. Y.
P&B competent, well-trained personnel and
modern plant facilities offer you the finest Sales Offices in Principal U. §. and Canadian Cities
service in the relay industry. Samples, recom-
mendations and quotations promptly for- P&B CATALOGUED RELAYS AVAILABLE AT

warded on request. YOUR LOCAL ELECTRONICS PARTS DISTRIBUTOR



You can believe
what you see

with an RCA

oscilloscope *

The RCA WO-88A S-inch and Wi-56a 7-inch oscillo-
scopes have the facilities you need for precise gualitative
analysis and accurate quantitative measuren ents . . . thanks to
advanced engineering design

For instance, cne of the cutstanding ‘eatures of these
instruments is their remarkally true squarve wave response

. obtained by adequate band w dta, negligible phase
shift, fast rise time, frequercy-compensited attenuators,
and a complete zhsence of peaking circuirs.

Equally importent are the peak-to-peak wvoltage-measure-
mentfeatures—okttained through the use of voltage-calibrated
attenuators, front-panel calibmting-wltag= terminals, cali-
brated graph screens, and good amplifier linearity.

Other quality features common to both designs include
... push-pull direct-coupled amplifie-s . . . extra fast retrace
. .. shielded CRT gun ... plus an¢ minus sync . . . line-
frequency sweep with phasing . . . and ¢ set of maiched
probes and cables including a high :mpecance probe hav-
ing an input resistance of .0 me3zohows and an input
capacitance of less than 10 uu:!

Before selecting a 'scope for vour special needs, be sure to
get the full details on the WO.88A and WO-56A from your
RCA Test Equipment Distributor . . . or write RCA, Commercial
Engineering, Section 42FX, Harrison, hew Jersey.

RADIO CORPORATION of AMERICA

TEST EQUIPMENTY HARRISON. N. J.
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M o = 3 9 75 e FRONT PANEL CONTROL
ADJUSTS CARRIER POWER.
e AVAILABLE IN A WIDE
VARIETY OF COMBINATIONS.

e FULLY JAN APPROVED.

*“

e

This outstanding homing beacon transmitter
sets new standards for this type of service. Carrier
power is adjustable from 25 to 400 watts by a front
panel controlled auto—transformer. Pressurized
forced air cooling is provided.

The GATES MO-3975 is available with or without
remote control. Transmitter can be supplied for
51} ohm output or a special antenna coupler is
available to couple directly to an L or T type antenna.
High level voice modulation is employed, incorporat-
ing a peak-limiter to prevent over-modulation. A
type 36 automatic code keyer operates from a phase-
shift type oscillator at 1020 cycles. Versatile, depend-
able, the GATES MO-3975 represents the most ad-

vanced LF homing-beacon transmitter yet developed.

@ Designed to withstand Class “B'" shock tests e Freéullency0 53nge: 203-800 KC. Freq;leg?
nd operate in ambient temperatures between  stability: 0.005%. Audio response: +2 Db.

other 0 IR 4003000 CPS. Noise: 40 Db. below 100%
' ( ' ' modulation at 400 watts. Power consumption:
features e o Heavy steel frame to which each drawer 2200 watts at 115 V. 60 cycle single phase at

Lo . 400 watt carrier 100% modulated.
section is secured by captive thumb screws. o Fully JAN approved‘i Built for dependable

Heavy roller bearing compound extension  seryice under any climatic variations including
type slides provide easy access for maintenance. those encountered in ship-board service.

GATES RADIO COMPANY, QUINCY, ILLINOIS, U. S. A.

MANUFACTURING ENGINEERS SINCE 1922

2700 Polk Avenue, Houston, Texas @ Warner Buailding Washington, D.C. @ International Division, 13 E. 40th St., New York City
Canacian Marconi Company, Montreal, Quebec
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“For High-Accuracy,

Long-Life Resistors we wind

with D=H Electrical Alloy Wire”

... 50 states INSTRUMENT RESISTORS COMPANY, of Union, New Jersey, manufacturers of
IN-RES-CO quality-built resistors for every electrical and electronic application

IN-RES-CO resistors are wound to meet the most critical re-
quirements without excessive cost; standard inductive and non-
inductive units are available in resistance ranges from 0.01
ohm to several megohms —with power ratings from a fraction
of a watt to 10 watts. Included, are types especially suited to
counter excessive humidity, fungus, space limitations, and
temperature rise.

Says Instrument Resistors Company: “For 23 years, we
have devoted our facilities exclusively to the development and
manufacture of quality resistance components. The fact that
today, with such a wealth of experience to our credit, we
specify Nichrome, Karma, and D-H Manganin wire for wind-

MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD

ings, constitutes the strongest endorsement we can offer of
these Driver-Harris products.”

Nichrome*, Karma¥*, and D-H Manganin deliver top-level
performance—their characteristic electrical and physical prop-
erties remaining unchanged even under exceptionally exacting
operating conditions. They are ready to go to work for yox,
too—as are more than 80 other Driver-Harris alloys. Profit by
consulting with us. We shall be glad to make recommendations
based on your particular needs . . . and are confident we can
meet your resistance requirements with D-H alloys that will
assure the best possible results.

Nichrome ond KARMA are produced only by

Driver-Harris Company

HARRISON,
BRANCHES: Chicago,

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

NEW JERSEY

Detroit, Cleveland,

Los Angeles, San Francisco

Want mote information? Use post card on last page.

www.americanradiohistorvy. com:

67



10 MEET YOUR ng{w

NEEDS PROMPTLY

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

POWERSTAT
VARIABLE TRANSFORMERS

There is an Electrical Distributor in your territory who carries
comprehensive stocks of SUPERIOR ELECTRIC Voltage Control
Equipment. He is a specialist carefully selected for his

knowledge of your requirements and his ability to give you

prompt, courteous service. He is as near as your telephone.

STABILINE
AUTOMATIC VOLTAGE REGULATORS

Call him for your voltage control requirements.

TO MEET YOUR

NEEDS BETTER

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

VOLTBOX
A-C POWER SUPPLIES

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

equipment to meet your special needs exactly.

REGULARLY QW@(L I QGM

BY OVER 1,600 LEADING DISTRIBUTORS
THROUGHOUT THE COUNTRY

VARICELL
D-C POWER SUPPLIES

SUPERIOR
5-WAY BINDING POSTS
e ¢ 2 ¢ © & © ¢ & & O & © € & B O

e SUPERIOR ELECTRIC co, =

BRISTOL, CONNECTICUT

e % % & & & ® € & € & ¢ & & v 6 © % 0 & & 9

THE SUPERIOR ELECTRIC CO., 206 Mae Ave., Bristol, Conn.
Please send me the name of the Electrical Distributor nearest me who stocks
SUPERIOR ELECTRIC Voltage Control Equipment.

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

NAME

POSITION
|COMPANY

€O. ADDRESS

cIY’ ZONE STATE
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THE PRODUCTION UNIT
IS' LIKE THE SAMPLE ... AND
EACH PRODUCTION UNIT IS LIKE THE
"OTHER .. . ELECTRICALLY AND
MECHANICALLY!

E

Electronic Components Division, STACKPOLE CARBON COMPANY, St. Marys, Pa.

ELECTRONICS — June, 1953 information? Usc post card on last page.




For Increased Tube Reliability Try
VACUUM-CAST METALS

Vacuum-melting removes gases and oxide inclusions from metals and
makes them less porous. As a result they contain only traces of gases in the v:s:::_r;r:"::gmmanl:s
"body” of the metal even after they have been worked. ’

N . 3 C ® E {El ic-
This indicates that when vacuum-cast metals are used there will be a mini- ‘;ﬁ;ﬁ‘;"‘éoppg,) foeeaniG
mum of outgassing during the storage and operation of the tube. Nivac® P (Passive Nickel)

Nivac P is now being evaluated in vacuum tubes like the thyratron above to | Nivac® Series (Nickel and

3 . e g Alloys)
reduce pump-down time . . . increase tube reliability . . .zfnd lengt.h.en shelf life. Ferrovac® 52100
You may want to conduct your own tests. Commercial quantities of ferrous Ferrovac® 4340

and non-ferrous metals and alloys are now being vacuum-cast at pressures as Other merals ot alloys
low as one millionth part of atmospheric by Vacuum Metals Corporation. N e e ole comen
Available in either billet or fabricated forms. Write for more information.

HIGH PURITY METALS VACUUM METALS CORPORATION
pe v‘::&nfﬁ:;"f; Subsidiary of National Research Corporation
GF (Gas Frae! METALS 70 MEMORIAL DRIVE, CAMBRIDGE 42, MASSACHUSETTS
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NEW HIGH VACUUM
ROTARY PUMP

...Ends Water Vapor Trouble
_..Maintains Fast Pump Down Time

Eliminates oil reclaiming units

Provides greater capacity under 1 mm Hg

Requires up to 80 % less oil charge

Capacities from 1% cfm to 400 cfm

Pressures down to 10-* mm Hg

For the first time. a high vacuum rotary pump
that can pump condensable vapors is avail-
able to U. S. A. industry.

4

2

"’*g In the new NRC Rotary Gas Ballast Pump
%
3

water vapor is prevented from condensing and
contaminating the oil .. . so, unlike other type
pumps, fast pump down time is maintained.

i
i

i

= There is a full line of NRC pumps — vane,
piston-type and 2-stage.

Send today for the new bulle-
tin that gives a full explanation
of the Gas Ballast principle and
complete data on the construc-
tion and operation of the NRC
Rotary Gas Ballast Pump

National Research

Corporation
EQUIPMENT DIVISION

70-A Memorial Drive, Cambridge, Massachusetls

NRC Rotary Gas Ballast Pump. Model NRC100M. 2-stage pump unit.
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ANALYZER
TS-148/UP

Attenuation (Spectrum Amplitude): 3 — 70 db uncal.
Frequency range: 8430 Mcs — 9660 Mcs.

Frequency sweep: 10 — 30 cps continuous.

Frequency swing (FM sawtooth) of analyzer r-f oscillator:

40— 50 Mes. TS-148/UP
Maximum error: &= 4 Mcs.

Maximum dispersion of spectrum: 1.5 Mcs per inch.

Overall i-f bandwidth at half power point: 50 Kcs. ACCE5SSORIES

Sensitivity to CW:
a. Spectrum amplified position: 80 db below 1 W per
inch deflection on oscilloscope screen.
b. Spectrum position: 55 db below 1 W per inch deflection
on oscilloscope screen.
Weight: 86 pounds (complete in armored case with all acces-
sories).

Partial list of satisfied users of the G & M TS.148/UP include: Q

Bell Aircraft Corp. (Lab.) : i 3
California Institute of Technology (Lab.) T

Consolidated Vultee Aircraft Corp. (Lab.)

Dovuglas Aircraft, Inc. (Lab.)

Fairchild Engine & Airplane Corp. (Guided Missiles Div.)
French Naval Base (Touvlon)

Gilfillan Bros. (Electronics)

Royal Canadian Air Force (Lab.)

Westinghouse Electric Corp. (Lab.)

We also manufacture . . .

& CASE

=

SPEE HE FAES SER  C A

gl

1-96-A VHF Bench Test Equipment. 15-173-C ILS Portable Test Equipment. SHIPPING AND CARRYING CASE
IE-17-A SCR-536 Test Equipment, 15-239/UP Wide Band Oscilloscope. ! Armerodifaotilacker ey é
IE-19-A VHF Portable Test Equipment. UPM-1 Radar Test Set. Fa A = 4
MB-2 Marker Beacon Test Equipment, Special items to order, such as: B “f"h foam subber W’.h"’"f '"é_‘"ed‘ e

Portable, 1 KW Transmitters and Jamming 48— ) . — P ———
T5-E6 Slide Back Voltmeter for E-3, Equipment.

E-4, E-5, etc. Firing Systems). 5 KW Transmitters and Jamming WRITE OR WIRE FOR PRICES
TS-E7 Moving Target Simulator (for E-3, Equipment.

E-4, E-5, etc. Firing Systems). Direction Finders. AND DELIVERY SCHEDULES
TS-170-C ILS Portable Test Equipment. Communication Receivers, etc.

-

POplar 5-4185
STanley 7-1624

“Where Hi-Quality is Fundamental”

G &M EQUIPMENT €0., INC. 8

7309-7327 VARNA AVENUE STanley 7-2212
NORTH HOLLYWOOD, CALIFORNIA STanley 7-1086

TELETYPE: N.H. 7063 WESTERN UNION: ZDV CABLE: GMEINC
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READY FOR SHIPMENT

... COMPLETE STOCKS OF

ALL THESE PRODUCTS:

Varnished Cambric Products
Insulating Paper
Varnished Tubing
Saturated Sleeving
{nsulating Varnish
Vulicanized Fibre
Phenolite

Fibre Wedges

Wood Wedges

Built-up Mica Products
Asbestos Insulation
Woven Glass Insulation
Pressure Sensitive Tape
Cotton Tape

Cotton Sleeving

Commutators Built To Specifications

Teflon
Silicone Resins
Silicone Insulations

A NATIONAL NETWORK OF WAREHOUSES SERVING ELECTRICAL MANUFACTURERS

INSULATION AND WIRES INCORPORATED

3435 Chouteau Avenue ¢ St Louis 3, Missouri

Write For The Address Of The Warchouse Hearest Your Plant

To ALL Your Electrical
Insulation Problems |

No matter what your question, if it concerns the selection and appli-
cation of electrical insulating materials, an IWI Representative is
ready to help you. Backed by the experience of many years acquired
in helping electrical manufacturers choose and use the right product
in the right way, your IWI Representative offers you a single source
from whom you can get the dependakble technical help you want.

There’s no need to ask, or wait for, help from the many different
suppliers of every type of insulating materials you use—just ask your
IWI Representative—he has the answers for you—NOW!

Remember W Forn Evenytlicng Tn Electrical Tnsalation

IMMEDIATE DELIVERY #rom a fully stocked warehouse near you

QUALITY PROD"CTS, nationally advertised and used by leading electrical
manufacturers everywhere.

Get What You Want

e e e ¢ 7]
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Type CL Low Coil Cur-

Type BA Thermostat rent Relays
Type BX-840 A-C Relays F ; ; i
or pilot controls, like oil
Type BX-44 A-CRelays Relays For 3-wire gauge type burners or stokers, which Large A-C Contactors
4 Normally open & 4 nor- 8 Normally open & 4 nor thermostats  with slow- can handle only small re- For applications up to
mally closed contacts. mally closed contacts. moving contact elements, lay coil currents. 900 amperes—600 volts.

RELAYS - CONTACTORS - TIMERS - LIMIT SWITCHES

for Laboratory and Production Line Service

Bulletin 609

Manual A-C Starters =4 “

Button operated. Over- Bulletin 709 Bulletin 848

load protection for mo- Magnetic Starters Dashpot Timers Bul. 849 Pneumatic
tors up to 5 hp, 220 v & 8 Sizes up to 300 hp, Adjustable from 2 1o 30 | Hum-free Latch Relays Timers

7% hp, 440-550 volts. 220v8&600 hp,440-550v. seconds. ©  For quiet applications. = Adj. Y sec to 3 minutes.

=g
Qiltight Selector
v Switches
Bul. 802 Limit Bul. 801 Limit # N
Switches Switches i Bul. 802 Oiltight : IRV
Side push—precision type Top push—precision type | Limit Switches 5 !
) ; o : ]
spring return. spring return. | lorge variely of types. Oiltight Pilot Lights Oiltight Key-type
. Buttons
11
\! L
for ILLUSTRATED BULLETINS
They are handy reference guides for tion equipment. Write for bulletins.
electronic and plant engineers who Allen Bradley Co., 110 W.
design testing and automatic produc- Greenfield Ave., Milwaukee 4, Wis.

= \
ARNAN

/‘;/ﬂ A\
ALLEN-BRADLEY
RADIO &\£LE!.EV|S|0N cg'wfrpou:ms
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NOW in colors 100

IRVINGTON exira-flexible

Silicone Rubber-Coated Fiberglas* Tubing

The extreme flexibility of Irvington’s Silicone Rubber-Coated Fiber-
glas—at both high and low temperatures—was an important factor

in its acceptance by the electrical industry when this new Class “H”

insulation was introduced almost two years ago. Look to
Originally, Irvington Silicone Rubber-Coated Fiberglas Tubing was lRVINGTON

for Insulation Leadership

supplied only in white. Because of its rapidly growing use, Irvington INSULATING VARNISHES

has now taken steps to supply this tubing in a range of colors also— VARNISHED CAMBRIC
VARNISHED PAPER
VARNISHED FIBERGLAS
Immediate delivery can be made on white tubing for wire sizes INSULATING TUBING
CLASS “H'" INSULATION

subject to minimum order requirements.

from #24 to #0—prices and deliveries will be quoted on

request on colored tubing.

For preliminary technical data, just mail the coupon below.

ST, M. Reg U.S. Pat. Off. by Owens-Corning Fiberglas Corp.

- S e e T e o = e’ o ST I e e e S,

Irvington Varnish & Insulator Company

end thi nvenient coupon now
S fhils ‘copvgate: coup i 11 Argyle Terrace, Irvington 11, New Jersey

rvingion

Gentlemen:

Rubber-Coated Fiberglas Tubing.

= 5 o e 00 & e

Name. ..o ceeein . Tille..
VARNISH & INSULATOR COMPANY Company......ooooe.
11 Argyle Terrace, Irvington 11, New Jersey . Street o )
Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Ontario, Canada City . Zone ... Sate.. ..

ELECTRONICS — June, 1953 Want more infarmation? Use post card on last page.
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363 EAST 75TH STREET, CHICAGO 19
ANDREW CORNER REFLECTOR ANTENNA

Puts New Power in Two-Way Radio Communications!

Q@D tronger signals at greater distances are BUILT-IN this new narrow-angle
antenna. Ideal for serving long stretches of highway, rail or pipe lines,

it is equally effective for point-to-point
communications,

or back-to-back with other services. Gains up to 12 DB can be achieved by stacking.

Vertically
polarized, uni-directional, Andrew Corner reflector antennas are available in all mobile communications bands. Put them to
work for you to INCREASE and IMPROVE your radio coverage. For more information, write us today.

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



‘ Polarad's Model LSA Spectrum Analyzer is the result
- of years of research and development. It provides
‘ a simple and direct means of rapid and accurate
measurement and spectral display of an r.f. signal.

. N

L o
i s
{ | g
i Ugd
| .
‘| kulll]h.;ll”“llh' | ‘.ulﬂhh..lnln.u/ 4 WL
E

» Cortinucus tuning.

+ Irequency marker for
« One tuning control.

measuring frequency dif-

+ Resolution is 5KC when felfncfes 9-25 MESH
dispersion is 5MC per inch  ° Only four tuning units re-
per sec.

quired to cover entire
g BOKC w5 MCS display B
at all frequencies.

« Microwave components
. y use latest design non-
* Tuning dial frequency contacting shorts for long
accuraey 1%. mechanical life.
< No Klystron modes to set. « Maximum frequency
*« Broadband attenuators coverage per dollar in-
supplied with equipment vested.
from 1 to 12 KMC.

« 5 inch CRT display.
Where Used:

‘ Mode! LSA Spectrum Analyzer is a laboratory instrument used to

provide a visual indication of the frequency of distribution of
‘ energy in an r.f. signal in the range 10 to 21,000 MCS.

Other uses are:
I,

Observe and measure sidebands associated with amplitude and
‘ frequency modulated signals.
2.

THE (INSTRUMENT CONSISTS OF
THE FOLLOWING UNITS:
Determine the presence and accurately measure the frequency m:::II 'I:;g—; :: ;::::: 3::::;400.’7012(5)80,M'§§;
of radio and/or radar signals. m””' LTU—3 RF Tuning Unit—4468 1e 16,520 MCS.
w 3. Check the spectrum of magnetron oscillators. odel LIVSSURESTuning Unit=r
‘ 4, Measures noise spectra.

5. Check and observe tracking of r.f. components of a radar system

Model LKU—1 Klystron Power Unit,

Whrite for Complete Details

100 METROPOLITAN AVE.
BROOKLYN 11, N. Y. s

Export Dept.: 13 East 40 Street, New York 16, N. Y. )

’ ' Cable Address: "ARLAB"

ELECTROMNICS — June, 1953

Want more information? Usc post card on last page.
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15,008 ta 21,000 MCS, |
Model LDU—I1 Spectrum Display Unit. ! .
. Model LPU—1 Power Unit.
‘ 6. Check two r.f. signals differing by a small frequency separation

79



are your

Ward Leonard manufactures its own ceramic cores,
Vitrohm enamel and terminals. Even the resistance
wire is drawn to our own specifications. Every oper-
ation required to build a Vitrohm resistor is care-
tully and constantly checked and controlled by our
Standards Department. That's why Vitrohm resis-
tors assure you complete uniformity, accuracy and

reliability, even under the most adverse service

conditions.

Ward Leonard has the largest selection of stock

resistors

Vitrohm stock resistors range from 5 to 200 watts with resistance
values from 1 to 250,000 ohms. Made-to-order Vitrohm’s are avail-
able from 5 to 550 watts with values from 0.04 to 1,750,000 ohms.

FIXED VITROHM

Used for voltage dropping
and current limiting.

ADJUSTOHM

Gives circuit adjustability
for voltage dividing or
regulating purposes.

STRIPOHM [/ py
For compact aviation, %’ i
communication and navi- ;
gation equipment. i

AXIOHM

Used in electronic equip-
ment requiring miniature
power resistors.

NON-INDUCTIVE

For low inductance and
distributed capacitance in
high frequency circuits,

PLAQOHM

Used in compact, high fre-
quency electronic equip-
ment,

DISCOHM

A miniature resistor for
low inductance values and
distributed capacitance,

WARD LEONARD
wts.  ELECTRIC COMPANY

MOUNT VERNON, NEW YORK

R il [E rginesnedt Coninty Since 1592

80 Want more information? Usc post card on last page.
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RESISTORS

best buy

resistor types and sizes ever offered by any manu- © Special form resistors
facturer. Also available to meet customer’s exact to meet unusual
specification is a complete stock of components ; requirements
ready for immediate assembly into made-to-order

resistors. OQur controlled component manufacture s

and inspection, plus a wider selection of types,
make Ward Leonard your best buy in resistors.

For full information on Vitrohm resistors, write
for Catalog No. 15 to Ward Leonard ‘Electric Co.,
31 South Street, Mount Vernon, N. Y.

made=to-order resistors

(these plus all the stock resistor types)

RIBFLEX i
; Used in circuits where :
- high wattage must be dis-
_&3 sipated in small space.

"~ FERRULE TERMINAL
For rapid interchange-
ability of resistance values
or resistor replacement.

B - SCREW BASE

; )\ﬂ ; l\:Vithf an Edison screw
oy ) : ase for mounting to pro-

.3)) - . vide rapid means of
e —_— — changing resistance.

BRACKET TERMINAL

Has leads silver brazed to

brackets for easy inter-
. change or renewal of unit.

o LR

Ward leonard’s com.-

plete engineering fext-
book, . “Handbook of
Power Resistors,” $3.
per copy.

 RHEOSTATS RELAYS ! CHROMASTER
CONTROLS

ELECTRONICS — June, 1953 Want more information? Use post card on last page. 81
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HERMASEAL KT10 SPL. GERMANIUM ENCLOSURE

HERMASEAL HA3T TRANSISTOR BASE ’

ACTUAL SIZE

JDUCTION

at Hermaseal

Let Hermaseal help you with your
transistor mounting and protection
problems. Our pioncering in the de-
velopment and mass production of
bases and sealed containers for solid
state devices has reached the point
where we are now able to supply them
in quantity to additional customers.
We have solved many of the problems
connected with mounting and heat and
humidity protection of germanium
diodes, point-contact transistors, and

Want more information? Use post card on last page.

junction transistors for a wide variety
of applications.

Hermaseal production and develop-
ment include smaller, closer tolerance
hermetic seals with vastly improved
performance characteristics. In addi-
tion we are working with new glasses
and metal alloys.

Our development and production ex-
perience arc at your service. Send
specifications and sketches of your
transistor applications to Hermaseal.

THE HERMASEAL COMPANY, INC.

1107 LAFAYETTE ST.

ELKHART 10, INDIANA
Phone 2-3774

June, 1953 — ELECTRONICS



TWO YEARS FIELD EXPERIENCE WINS TITLE...

“H-H LONG-LIFE RESISTORS"

The greatly increased protection
made possible by the development
of our high-temperature gray enamel
is the most important improvement of
these resistors, but it is not all. True,
this enamel is thermo-shock-proof
and crazeless; but in addition

THESE RESISTORS OFFER . . .

e Stronger core with higher resistance to vibration
and shock.

e Finer resistance wirc—made to H-H specifica-
tions, especially adapted to these resistors. More
uniformly wound, so that failures under stress are
eliminated.

-------------------------
HARDWICK, HINDLE, INC. E gk, Hinai,In
Rheostats and Resistors i 40 Hermon St., Newark 5, N. J.
Subsidiary of 1 Please send additional information about your new resistors
B 1 and rheostats.
THE NATIONAL LOCK WASHER COMPANY
_ | Name
istablished 1886 '
l Title
Newark 5, N. J. U.S. A, : Ghmpany
the mark of quality ] Address
[ |
|
for more than « quarter of a century 5 S B B S S B B SN SN BN S ES 0D G5 Y ON o B 60 0
ELECTRONICS — June, 1953 Want morc information? Use post card on last page.

s Special alloy terminals more securely fastened
to the ceramic body by spot-welding—highly resist-
ant to corrosion.

e All wire connections are protected by a positive
non-corrosive bonding.

The fixed, the ferrule and the flat types are espe-
cially designed for and manufacturd in accordance
with JAN-R-26A specifications.

www.americanradiohistorv.com
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€ Single & Double Inlay Fabricated Parts

Contact Material

'CENERAL PLATE

Composite Contacts Reduce Fabrication Costs. ..

Provide Better Performance

General Plate Composite Contacts are an eco-
nomical solution to your contact problems.

General Plate Composite Contact Materials
make it possible to manufacture complete contact
assemblies to close tolerances by single blanking
and forming operations as compared to other
methods whereby the contacts and supporting
members are fabricated separately and then as-
sembled by brazing, welding or staking methods.

The junction between the precious meral and the
base metal is homogeneous and free of voids result-
ing in a high rate of heat transfer. The rapid dis-
sipation of heat away from the contact surface ma-
terially reduces electrical erosion. In many applica-
tions, General Plate Composite Contact Materials
provide increased contact life even with a reduc-
tion in the thickness of the precious metal as com-
pared to the thickness of the precious metal used
in separate contacts.

By letting General Plate fabricate your complete
contact assemblies, you will save money, time an
trouble . . . needless equipment cost and problems
of scrap disposal are eliminated . . . contacts

Want mare information? Use post card on last page.

and/or contact assemblies made to your exact spec-
ifications are shipped to you ready for installation.

If you fabricate your own parts, General Plate
Composite Contact Materials will still save you
money and allow you to make contact assemblies
superior to those produced by other methods.

The long experience, diverse facilities and manu-
facturing skill of General Plate will benefit you in
the form of service, quality and savings.

Write for complete information and Catalog
PR700.

You can profit by usjhg

General Plate Composite Metals!

METALS & CONTROLS CORPORATION
GENERAL PLATE DIVISION

36 FOREST STREET, ATTLEBORO, MASS.

www. americanradiohistorv com

A Single & Double Inlay Composite
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NNOUNCIN

THE AMPEX 350 TAPE RECORDER

—AMPEX MODEL 350
Tape speeds —7 ', & 15in/sec.or 3% & 7%
in/sec.

Frequency response

15in/sec. — == 2 db from 30to 15,000 cycles

7, infsec.— == 2 db from 30 to 10,000 cycles

=+ 4 db from 30 to 15,000 cycles

3% in/sec. — = 2 db from 50to 7500 cycles

e A NEW MODEL by the

leader in tape recording

Ever since the first AMPEX (the Model 200) set
a milestone in progress by making recorded
sound ‘‘come to life,"" the broadcasting and
recording industries have rightly expected new
AMPEX models to set the pace.

A NEW SLANT

on operating convenience

With introduction of the AMPEX 350, a new
30° slant on the top plate puts the reels,
editing knobs and all controls within easier
reach of any operator — tall or short, standing
or sitting. Tape editing is faster and less
tedious. Servicing is simplified by pivoting of
the top plate and sliding out of the internal
assemblies.

A NEW 5 )
of reliability

In precision of timing, response to controls and
freedom from breakdowns and repairs, AMPEX
Tape Recorders have consistently led the indus-
try. For utmost reliability, this new Model 350
has a three motor tape transport mechanism
(previously used in the AMPEX 300, but now
available in this lower priced machine).

Al / RE

to change to the best

Ultra high fidelity recording is now priced within
reach of discriminating users in every field —
radio stations, home high fidelity systems,
schools, industry and professional music. And
because the AMPEX 350 is built to last, it will
cost the least per hour, per week and per year.

= e

1f you plan for tomorrow, buy AMPEX today

For further details write today to Dept. 1228A ELECTRIC CORPORATION

934 CHARTER STREET, REDWoOD CITY, CALIFORNIA

Want morc information? Usc post card on last page.
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PRECISION RESISTORS

JAN-R-29
METER MULTIPLIERS

Surpass all requirements of JAN-R-29

HERMETICALLY
SEALED:

Insures dependable operation
under most severe moisture

conditions.

[ J
STEATITE
PROTECTIVE
CASING:

Glazed surface prevents high
voltage leakage.

MFA
WINDINGS:

‘*Certified’’ low temperature
coefficient resistance alloys
properly ‘‘aged’’ to provide
long term stability.

Type Megohmst Kilovohs

MEC 504 0.5 0.5

@ MEC 804 08 0.8
MFC 105 1.0 1.0
REPLACEABLE
MFB 105° 10 1.0 .‘
INTERNAL MFB 155 1.5 1.5 IE:
SECTIONS: MFB 205 2.0 2.0
»
Eliminate complete loss of unit MFB 255 2.5 2.5 E |
if damaged. MFB 305 30 3.0 gg
MEB 355 35 35

MFA 355" 35 35

FERRULE MFA 405 4.0 4.0 33“-‘

MFA 4 4.5 4.5
TERMINALS: . 33
. MFA 505 5.0 5.0 4
Heavy nickel plated brass. £z
Corrosive resistant. Fit standard MFA 605 6.0 60
fuse ClIPS. “U SN replocement +x 5%

MEPC“, INC. 37 Abbett Avenue Morristown, N. J.

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



Stone's Coil Bobbins are strong, |

light-weight forms, made to ac-
curate tolerances for winding
coils used in:

TIMER MOTORS
RELAYS
SIGNAL SYSTEMS
TV SPEAKERS
ELECTRICAL NOVELTIES
SOLENOIDS
ELECTRICAL TOYS

»

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

R. F.. L. F., AND OSCILLATOR,

AND OTHER COILS FOR RADIO

AND TV
PERMEABILITY TUNERS
TUBULAR CONDENSERS

TRANSFORMER COILS
ELECTRIC MOTORS
SELENIUM RECTIFIERS
RELAYS

e -

Stone's Electrlcal Insulating
tubes ‘are used as core or shaft
insu.luting, rivet and screw

insulators, spacer bushings, or
liner and protector sleeves, in the
manufacture of:

TIME CONTROL ASSEMBLIES

L g

"SALES OFFICES

O. E. Pfannkuch & Co.,
952 Main Street
' CHICAGO....... Tuxedo 9-6920
Joseph L. Pits,
1643 N. Nagle Avenve

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

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

| PHILADELPHIA.. .. Walnut 2-1182
~ |. R. Blair, 401 N. Broad St.,
5 Room 740

-ST,,LOUIS .Parkview 3274
e “E. 8. Henderson Co.,

i 8147 Delmar Blvd.

'ﬂecmc lnsulohon & Fibre Co.,

. Ltd., Me dota Road, Etobicoke

BRIDGEPORT........... 3.2575

“ 'FORONTO ey g ] Murry 1 106

ELECTRONICS — June, 1953

FRAC. H. P, MOTORS ~* RELAYS ° SOLENOID SWITCHES
COMMUTATORS

FLUORESCENT LAMP STARTERS °

°* TRANSFORMERS
ELECTRIC BLANKETS

ELECTRIC CORD SETS ° INDICATOR LIGHTS ¢ VOLTAGE REGULATORS @ LLECTRIC

MEASURING EQUIPMENT

INCANDESCENT LAMPS

ELECTRIC TRAIN SETS

You CAN Save Money
and STILL Get Quality!

NY OF the hundreds of

America's leading manufac-
turers who are Stone’s customers
know this to be true.

They have found that Stone's
126-year-old heritage has paid
off for them. This rich industrial
background has enabled Stone
to perfect more accurate methods
of manufacture and to improve

at low cost.

Stone specializes in small-
diameter, spiral-wound insulating
tubing from 3/64” to 1”7 ID.
Larger sizes are available, of
course. All Stone tubes are cus-

tom made, yet mass produced,
and can be furnished in hi-
dielectric kraft, fish paper, and
plastic films in various wall thick-
nesses and lengths. They can
also be formed, notchad, punched,
printed, dipped or impregnated
with a variety of waxes and
resins.

We suggest that you get in

NEWARK...... Humboldt 5-9000 its mass-production techniques touch with our necrest repre-
L. K. Detwiler, 443 Broad St., with the result that genvinely sentative or write directly to
Room 205 superior products are produced us. In either case, you will find

an organization ready and able
to serve you with wunsurpassed
service . . . the kind that has
made us one of the world’s
targest small-diameter paper
tube manufacturers.

STONE PAPER TUBE COMPANY

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

Want more infoimation? Use post card on last page.
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measuring speed and frequency
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I
: L—} Takes Less Space (12" x 12" x 8")

L S—} Uses Less Power (100 Watts)

;‘EE“} Has Fewer Tubes (Twenty-two)

EASIER TO READ ... MORE RELIABLE . .. UNIT PLUG-IN CONSTRUCTION

SINCE 1884

Write for Bulletin #200
STHNDHRD The STANDARD ELECTRIC TIME COMPANY

97 LOGAN STREET +* SPRINGFIELD 2, MASSACHUSETTS

PRECISION TIMERS » CHRONO-TACHOMETERS o LA RATORY PANELS » PIPELINE NETWORK ANALYZERS

88 Want more information? Use post card on last page. June, 1953 — ELECTRONICS
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tames time delay relays...

TIMING

DRVICES  ppOVIDE YOU WITH POSITIVE CONTROL
FOR VITAL PROCESSES AND EQUIPMENT

WADE IN U8y

X Wiy,
o\ ‘\s 30 3{" 7

TYPE TEC

High accuracy timer, designed to

R L L [ ]
provide an adjustable time delay
between the closing of a control
circuit and the subsequent closing
or opening of a load circuit.

Accurate, dependable timing is essen-
tial to insure the performance of your
product . . . to speed up operations
to maximum efficiency . . . to prevent
work spoilage dnd to protect vital
processes and equipment. Whatever
the application, play it safe by speci-
fying Cramer.

OUTSTANDING FEATURES

ACCURATE . . . Repeat accuracy Y2 of 1% of full scale
reading. Overall accuracy (inclusive of setting), 2%.
EASY TO SET . . . Micrometer adjusting knob insures
extremely precise setting, yet can be set rapidly.
Separate progress pointer indicates unexpired time.
EASY MOUNTING . . . Convenient one-hole, meter-
type mounting. Designed to blend well with your
machine.

POSITIVE CLUTCH . . . Serrated face-plate clutch in-
sures positive engagement. No friction element to
slip or wear.

TOTALLY ENCLOSED SWITCH . . . Quick-make, quick-
break, snap-type. Handles 10 amps. non-inductive
at 110 volts A.C.

EXTRA STRENGTH MOTOR . . . High torque Cramer
motor provides extra reserve strength for adverse
operating conditions.

SEND FOR COMPLETE INFORMATION

vhe RW. CRAMER CO., INc. | 2rour conmes e ouay peiars

Box 3, Centerbrook, Conn.

SPECIALISTS IN TIME CONTROL

Interval Timers — Time Delay Relays — Time Totalizers — Cycle
Timers — Running Time Meters — Pulse Timers — Hermetically Sealed
Military Timers — Synchronous Timing Motors — Reset Timers —
Duplex Cycle Timers =— Percentage Timers — Clutch Type Motors —

Multi-Contact Timers = Chart Drive Motors — I[ntervalometers
ACRB3

R. W. CRAMER CO., BOX 3, CENTERBROOK, CONN.

[[] Please send complete information about your
Time Delay Relays.

[J | am also interested in your bulletin on Syn-
chronous Timing Motors.

I Name:

Title:
Company:
Address:

City & State:

ELECTRONICS — June, 1953 Want morc information? Usc post card on last page. 89



ROTOR SO LIGHT

...it tloats on water!

% Telechron Synchronous Timing Motors

Hard, special-formula steel. Yet the rotor floats. It’s so light, mere
surface tension holds it up. Imagine what an advantage like this can mean to

Rotor unit of H-3 motor you when you specify Telechron Synchronous Timing Motors for your equipment.
with cover removed
There’s little inertia to overcome. So Telechron motors start almost

instantly—reach full speed in less than 3 cycles (1/20th sec.). Low-weight
rotor virtually floats in the magnetic field. Rotor shaft rides on

a film of oil—no metal-to-meta! contact—giving longer life,

and assuring true synchronous operation.

These advantages are yours in all models of Telechron Synchronous

Timing Motors—no matter what the application. Let us help you select the

model that will best give you the performance you are looking for.

Write for complete catalog and information on our Application Engineering Service.
Telechron Department, General Electric Company, 46 Homer Ave., Ashland, Mass.

Mode! H-3—for radio timers,

process timers, and time switches MARK OF TIMING LEADERSHIP

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



g HIGH TEMPERATURE
magnet wires

CLASS

If your problem is the design of reliable miniaturized
electrical equipment, invesfigate the size and weight
savings possible with Cero¢ Magnet Wires.

Ceroc Magnet Wires operate at temperatures well
above the 180°C limit for Cliss H insulation, because they
have a base insulation of a thin, flexible ceramic material.
No other wire uses this patdnted construction!

For operation at 250°C, Ceroc ST (Single Teflon) and
Ceroc T (Double Teflon) have a tetrafluoroethylene over-
lay. Both have been used successfully up to 350°C in
short-time military applications. Ceroc 200 for 200°C
application has a silicone |coating on the ceramic to
facilitate winding.

Not only does the construction of Ceroc Magnet Wires
permit very high current densities, but it also results in
better cross-over characteristics in windings than those
obtainable with all-plastic insulated wires.

For engineering data on Ceroc Magnet Wires, write on
your business letterhead to|the Sprague Electric Com-
pany, 35 Marshall Street, North Adams, Massachusetts.

Sprague, on request, now will pro-
vide you with complete application
engineering service and assistance

for optimum results in the design
and mignefastire of components ENLARGED CROSS-SECTIONS OF CEROC MAGNET WIRES

using Ceroc High-Temperature

Ceramic / 5. Ceramic 4\ Ceramic
Insulotion B \ Insulation K &\ Insulation
4

Magnet Wires.

'g Thin
Silicone
Film

Single
Teflon / { '/
Overlay “f +/ Overlay

CEROC 200 CEROC ST CEROC T

il
7 PIONEERS IN HIGH TEMPERATURE MAGNET WIRE

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

ELECTRONICS — June, 1953 Want more information? Use post card on last page. 9}
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Smallest ar

...with outstanding STABILITY and RELIABILITY

for application in radar, missile control, and

similar guided systems!

z

AMP CAPITRON* Capacitors and Pulse Forming Networks are
particularly suited for radar and guided systems not only because
of their remarkable size and weight characteristics, but also be-
cause of their outstanding stability and reliability in operation.
AMP Pulse Forming Networks are fabricated with AMPLIFILM,* a
startling new synthetic dielectric, chemically similar to mica, which
imparts its unique combination of extremely high dielectric strength,
stability over wide temperature ranges, low power factor, and
good dielectric constant to these products.

For this reason CAPITRON* High Voltage' Capacitors and Pulse
Forming Networks are designed and fabricated for either A-C or
D-C use in applications where the mechanical, electrical or thermal
requirements are such that standard or catalog capacitors made
with. mica, paper or plastic dielectrics would be inadequate. These
Capacitors and Networks are not made in a standard line of
types or modeks.

They are designed in each instance for the specific requirements
as to size, shape, working or test voltage, capacitance, life or other
operating conditions of the equipment in which they are to be used.
Inquiries are invited.

AMP is also nationally recognized leader in
the field of solderless terminals, simplified wiring
devices and, automatic wire termination.

Write for our *‘Quality Control’’ brochure.,

AMP Trade-Mark Reg. U. 8. Pat. OF.
® Trede-Mark



AIRCRAFT-MARINE PRODUCTS, INC.
CHEMICALS AND DIELECTRICS DIVISION
2100 Paxton Street, Harrisburg, Pa.



PERMANENT MAGNETS and ASSEMBLIES
for Magnetrons and Traveling Wave Tubes

The group of magnets illustrated above, weighing from a fraction
of a pound up to 75 pounds, are indicative of the wide range of
Arnold production in this field. We can supply these permanent
magnets in any size or shape you may need, with die-cast or
sand-cast aluminum jackets, Celastic covers, etc. Complete assem-

blies may be supplied with Permendur, steel or aluminum bases,

inserts and keepers as specified . . . magnetized and stabilized as
desired. ® Let Arnold handle your magnetvon and traveling wave
tube pevmanent magnet requirements.

WAabD 4698

g

TﬂE ARNOLD ENGENEERING COMPANY

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
General Office & Plant: Marengo, lllmons

DISTRICT SALES OFFICES et
New York: Empnre State iﬂdg Lns Angeles 3450, Wnlshure Bivd

Made to your
Speciieations
. ANY SIZE, SHAPE

OR COATING REQUIRED

* Well weleome
Your inquiries

94 Want more information? Use post card on last page.
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makes Adlake Mercury Relays more
dependable than conventional types?

""Mighty Midget''
ADLAKE Relay Contact
normally open or closed.

DEPENDABILITY is the sum of many things...
and ADLAKE’s dependability is built on engi-
neering skill, exhaustive testing, and quality
construction features like these:

Positive leak-proof sealing—assured by the
use of properly selected metals and glass
components with properly matched thermal
expansion characteristics.

Arc-resisting ceramics—ceramics with great
temperature-resistance are used to reduce any
destructive effect caused by the arc.

Liquid, mercury-to-mercury contacts —com-
pletely eliminates failures caused by low
contact pressure, contact burning, pitting and
sticking—and the inherent high surface tension
of mercury imparts an ideal snap action to the
contacts.

Yes—as thousands of enthusiastic users in every
branch of industry know—ADLAKE means
dependability every way! Write for your free
copy of the ADLAKE Relay Catalog today..
The Adams & Westlake Company, 1171 N.
Michigan, Elkhart, Indiana. In Canada write:
Powerlite Devices, Limited, of Toronto.

Every ADLAKE Relay is tested —
and guaranteed—to meet

specifications!
\9 year )/
Established 1857 « ELKHART, INDIANA « New York ¢ Chicago é‘” ;’,{;’;ﬁ;y”,’;ﬁ,’;j{jj?" ﬂé/
Manvfacturers of ADLAKE Hermetically Sealed Mercury Relays Dz, @@dds
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REAL Miniaturization...

PLUS Low Loss For UHE...
STYLE

ERIE

TUBULAR TRIMMER

Mountifg Hole
Dimensions

ACTUAL SIZE

11

1 3

RAARAARAN

106"

N

STYLE 335

PATENTED

\giigii\\\;v

.

—_
The chassis punch-out requiced for the . & . . .

Style 535 is identical to that for the Simplicity of design makes possible the extremely
b e Timmers ot forein small size of the ERIE Style 535 Trimmer. The same

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

When mounted, the high temperature, polysty-
rene body, extends only 17/32" from the underside
of the chassis, and is only 7/32" in diameter. As
shown at the left, the operator works from only
one side of the chassis when installing the trimmer

. . a production cost saving feature . . . no addi-
tional hardware required.

The ERIE Style 535 Tubular Trimmer combines
the desirable features of small size, easy mounting,

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

3. Adjust capacitance
from top at final
test station,

The capocitance adjusting plunger can be supplied with either Stable performance and eCOl’lOmical price' CapaCitY
screw driver slot shown in the large illustration, or with a range is from O 7 to 3 O mm_f and working Voltage
milled flot end illustrated above. 1 ¢

is 500 volts. Write for full information and samples.

ERIE components are stocked at leading electronic distributors everywhere.

Stk Snnivessy,

&: ERIE RESISTOR CORPORATION . .. ELECTRONICS DIVISION

Main Offices: ERIE, PA.

i Sales Offices: Cliffside, N.J, ¢ Philadelphia, Pa. « Buffalo, N. Y. « Chicago; .
Detroit, Mich. s Cincinnati, Ohio * Llos Angeles, Calif.

Factories: ERIE, PA. « LONDON, ENGLAND + TORONTO, CANADA
e T e e e
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A MESSAGE TO AMERICAN

INDUSTRY

ONE OF A SERIES

DEPRECIATION

And Its Crucial Economic Role

The sixth annual McGraw-Hill survey of Busi-
ness’ Plans for New Plants and Equipment,
just completed, reveals some remarkable facts
about the role of depreciation in our economy.
To most people, depreciation is a technical
term, used by accountants to discuss a dull
subject. But it really is a simple matter: It is
the amount of money set aside each year by a
company to replace plant and equipment that
is wearing out. And here are some facts from
this survey* which show how depreciation can
make the difference between prosperity and
recession in the United States:

1. In 1953, about half of all the money spent
on new manufacturing plants and equipment
will come from depreciation reserves. For the
future, manufacturing companies are relying
even more heavily on this source of money. In
the years 1954-56, they count on using their
depreciation funds to pay for almost two-
thirds of the new plants and equipment now
planned.

2. The amounts of money made available by
depreciation allowances wvary greatly from

*The sixth annual McGraw-Hill survey of Business’
Plans for New Plants and Equipment included companies
that provide 25 per cent of all industrial employment and
60 per cent of employment in those industries where
capital investment is highest. These companies are mostly
the larger companies in their respective industries.
A copy of the full report of this survey can be obtained
by addressing: Department of Economics, McGraw-Hill
Publishing Company, Inc, 330 West 42nd St., New
York 36, N. Y.

industry to industry. Some industries, such as
those producing steel, chemicals and petro-
leum products, will have relatively large
amounts of cash available from their depre-
ciation reserves. In considerable measure, this
is because the government is allowing them
to accumulate such reserves at an accelerated
rate as an encouragement to build facilities re-
quired for national defense. But most of the
companies engaged in the production of tex-
tiles, processed foods and many kinds of ma-
chinery have had little chance to benefit by
this provision for accelerated depreciation.
Hence, they have much less money available
from depreciation reserves.

3. There is a definite shortage of investment
funds in the industries that have relatively low
depreciation allowances. Taken together, the
coal mining, textile, food processing, machin-
ery and other metal-fabricating industries plan
to spend about $4.7 billion for new plant and
equipment this year. But they report that they
would spend $1.5 billion more per year during
the period 1954-56 if sufficient funds were
available.

4. Eighty-five per cent of the manufacturing
companies covered by the survey reported that
they plan to invest all their depreciation funds
to keep equipment up-to-date and to provide
capacity for new products and new markets.
These companies could let their depreciation
funds pile up as idle cash. But the intention is
to spend most of them for capital equipment.



Hence, there is a direct relationship between
the amount of depreciation funds available and
the level of capital investment. And it is upon
the latter that the level of general prosperity
decisively depends. One-third of all industrial
workers are engaged in producing or installing
such equipment.

This fact that the level of depreciation allow-
ances has a major bearing on the level of capi-
tal investment should not surprise anyone. In
several foreign countries where these allow-
ances have been increased, investment has
boomed. The two nations with the highest
ratios of investment to national income are
Canada and Norway. Both countries adopted
flexible depreciation policies after World War
II. In Sweden and The Netherlands also, flex-
ible depreciation allowances have contributed
to rapid industrial expansion. Finally, the tre-
mendous investment brought about by our
own rapid amortization program shows dra-
matically the importance of depreciation in
stimulating capital expenditures,

Obsolete Tax Laws

In spite of this record, the fact remains that
our laws and the business procedures that gov-
ern depreciation allowances — in particular the
laws and rulings that govern the deduction of
depreciation from taxable corporate income
—are still based on antique and obsolete ac-
counting concepts which take no account of
depreciation’s dynamic role in our economy.
The internal revenue code still requires most
companies to depreciate their equipment over
a long period, even though these small annual
allowances cannot possibly pay for the invest-
ment that is necessary to keep a plant up-to-
date under today’s rapidly changing technol-
ogy, with its production of new and improved
machinery.

The only allowance made by the govern-
ment for rapid depreciation is that which is
authorized for certain types of plants during
the defense emergency. Under this policy most
companies are unable to use accelerated de-
preciation for tax purposes. And as defense
projects are completed, the number of new
authorizations is dropping. We may lose the
chance to utilize fully this powerful tool for
sustaining investment because, under our

ramshackle emergency tax structure, acceler-
ated depreciation is available only to a minori-
ty of firms on a temporary basis.

New Policy Needed

A sensible, up-to-date depreciation policy for
tax purposes is long overdue. Either the Treas-
ury must modernize the internal revenue code
on its own initiative, or Congress must take
the lead by writing into permanent law a flex-
ible depreciation policy applicable to all
companies.

Treasury experts now have before them a
number of proposals tc allow faster deprecia-
tion for the average firm. The U.S. Chamber of
Commerce has suggested that companies be
allowed to deduct from taxable income 25 per
cent of the cost of new equipment in the first
year, with the remaining cost to be deductible
over the life of the facilities. The Machinery
and Allied Products Institute has long spon-
sored a formula that would allow full deduc-
tion in two-thirds of the estimated life of the
property. In Congress, Chairman Reed of the
Joint Committee on Internal Revenue Taxa-
tion has stated that we need a more flexible
depreciation policy. Senator Frear of Dela-
ware has introduced a bill that would let a
business make its own choice on how fast to
depreciate its equipment.

It will take time and study to determine
which of these various proposals best fits the
needs of the economy without sacrificing un-
duly the revenue needs of the government. If
we are to have a new depreciation policy, de-
signed for a long period ahead, it must be care-
fully worked out. But this much is clear right
now: The development of a flexible deprecia-
tion policy on the part of the federal tax au-
thorities is one of the most important steps
that can be taken to sustain prosperity. When
we talk about depreciation, we are talking
about the money that pays for almost two-
thirds of the new manufacturing facilities now
scheduled for construction. We are talking
about the new investment and the new jobs on
which our continued prosperity depends.

McGraw-Hill Publishing Company, Inc.
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AMERICA'S GREAT RESOURCES PLUS A FREE ECONOMY MADE THIS BUSINESS POSSIBLE!




- VEEDER-ROOTINC.
HARTFORD,CONN.US.A.
sHevEpl. 4 O

aanlre 54.0.

#=S

Everyone Can Coun'l' on

VEEDER-ROOT

Elevator Mileage Recorders give accu- ... but if your work counts importantly
rate figures on vertical miles . . . so that  in defense, then you can count on Veeder-
it can be plainly seen...in advance...when  Root to help you, as soon as rush commit-
it’s time to replace cables, overhaul cars, ments permit.

t hat h .. . includi;
motors, and what have you including VEEDERROOT INCORPORATED

your llfe' ““The Name That Counts”
Yes, the V-R wheelmark monogram HARTFORD 2, CONN.

protects millions of people daily, from the

depths of the sea to the stratosphere.

Of course, not all V-R Products and

services are available nowadays

Chicago 6, I1l. « New York 19 » Greenville, S. C.
Montreal 2, Canada . Dundee, Scotland

Offices and agents in principal cities

Cunts berything on Gt
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A New Approach in Economical
Side=Band Filters

Burnell

YONUERS 2,

TIEP L00MS

Burnell

4

The pelzatial demand for single sids tand
equiprent has up to now been restrained
bekind the *‘lacked doars of frastraticn”,
s0 10 cpean, but we feel that we are helsing
lo unicck those doors and refease an 2ven
grealer demard for sice band equipment
smalt gaough and Inexpensive 2nough to
reamaken the interest of commucication
equipment masufacturers in this field for

ELECTRONICS — June, 1953

Single side bant receplion of zpace sarries
felegraph and Blephone t@nsmissons, de-
spile the impro ement in “ecelion affribe-
fable fo its use is still ¢asidered fo be ‘n
ils embryonic sage, Elimi afioy of the dua-
ity of the molulaion pmducts, and ftte
attainmen! of mons-band receptio. of fe
fntelligence Ira smited, Las alwgys been
the apotheosis of communcatian ergmeers,
Probably the gr-atest singk faztor that his
precluded the =pid advircement of Singe
side band systems, has been the 2xvessi:e
cost of the carie and -ide bard fillers,
Filters presently produced :ons st o ¢ com-
plex array of aystals anc L. . retworls,
which represerls nol o ly 3n 2xpensise
design but one ot readily oblanabe.

BURNELL & CIMPANY'3 new apuraach fo
fhis problem, not emp cwing crystels, is
based on the u= of a syshm having 2 25KC

carrier and {2 exclusii enbocmsnt . of-
toroidal coils it a highty zngireersd circull”

of femperature stabllized anc temperature

compensated compcrents to  produse
3 the skarp-sided surve reques o
this system.

NEW YORK

“qusaLel

both civiliaa and milifary applicdligi-in fne
latter field single side band syst:ms weres
virtsally prohitrlive because of the inade-
guateness of crystal filters for fiel¢ use, The
BURNELL system now climinates il the
objectionable features.

YONKERS 2. NEW YORK

AR BOPRESY * BURRE(L™

..ﬁ".(’....

Buwrnell

o000 0@

‘The use of fhe 25KC carrier is a major

advance ir the design of side band filters,
Primazify, i establishes a better ratio
betwesn the carrier frequency ard the cut off
frequency which, fogether with the aid of
ingenious circuitry and miniaturized moly-
bdesum permalloy loroidal coves, obviates
the necessity for quarlz cystals, The end
result is 2 tremendous saving in size and
weighl, arnducing filters which are a fraction
of tha size of the former crystal filters,
Typical dimensions are 187 x §” x 2§
and weight 13 1bs,

In offering these advantages BURNELL &
COMFARY has taken not one aut five steps
forward by offering single side hand filters
which are: 1) LESS EXPENSIVE

2) MUCH SMALLER

3) MUCH LIGHTER

4) MORE RUGGED

5) MORE AVAILABLE

YDNKERS 2, NEW YORK

CADLE SODAESS ~puRmill”

Burnell

15 addition fo the carrier, lower side basd
and upper side band filters ilustrated for
3.5KC pass bands, there i5 aailable a low
pass filler for the demoduation cirsuits
There Is also available for wider hand opar-
alion side band filters having a §KE pass
band, with the same dimensigas and weights

By adding this group of filters to our regular
series of multiglex fllters we can, with pride,

-slate that BURNELL & COMFANY has gane

2 long way foward assisling the communica-

_tions industry to develop hich speed comaun-

ications resulting from mure efficient oper-
ation agd greater freedom frcm Inferference,

It you are an engineer in ‘cammunicafians’,
you will be interested in our brochure
deseribing the BURNELL single side band
filters in grealer delail.

YONKERS 2, NEW YORK

CABLE ADDALSS —DeAnILE”
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~ MAGNETIC-TAPE HANDLER

N -
A PRECISION RECORDER
3 OV % AT A REASONABLE PRICE!

e il S SPECIFY IT FOR:
a START-STOP RECORDING
| DATA REDUCTION
TELEMETERING
SORTING
COLLATING
LIST PROCESSING

-

g

{
!
{
,.;'! M&M” o u.lu“

I
PSRRI IR
F
- Here is a new high-speed Magnetic Tape Handler
SPECIFICATIONS for every data recording application. Exclusive
Model 901A Model 9018 features provide maximum versatility, complete de-
Tape Width W Iz - pendability, ease of operation, and simplicity of
*No. of tracks 6 2 § maintenance, and do it at a price thousands of
Reel Size NAB Standard, 10%” dollars below anything now available.
Reel Capacit 2400 ft. °
Tzee SOZ:Z' 4 Dual-speed, 15 and 30 inches/sec é Unique in every respect, this outstanding Potter
pe sp . speeds 19 - " precision instrument provides 5 millisecond start
Start & Stop Time 5 millisecond, either direction. z .
Control Manual, or remote pulses, 15 volts - and stop, forward or reverse, from external signals.
posiﬁ,ve. ’ Record, playback, or compare—every desirable
*Greater number of tracks available on special order. . fungiiog gap Ee CICCOmpl.IShed sasily
B New photo-electric proportional servo tension

ASSOCIATED DATA HANDLING COMPONENTS

Complete Data Handling Systems or individual
plug-in components are available. Recording and

controls assure uniform tape tension over the re-
cording head at all speeds. Independent reel drives,
controlled by the servos, assure freedom from tape
breakage or spilling.

playback amplifiers, electronic counters with trans- Do you have a p,°b|en: in efficient and economi-
fer gates, shift registers, and other associated data _ cal data handling? Check the performance speci-
reduction Componenfs can be supplied for special £ fications in the column at the left and, for complete
data handling problems. - information on how to fit the Potter Magnetic-Tape

~ Handler into your program, write, now, to Dept6C.

=

POTTER INSTRUMENT COMPANY

N C O R P AT
115 CUTTER MILL ROAD, GREAT NECK, NEW YORK
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New Waldes Truarc GRIP Ring requires no groove,

holds fast by friction, can be used over and over again

The Waldes Truarc Grip Ring is a new, low cost fastener
that provides a positioning shoulder secure against mod-
erate thrusts or vibration. Installed on a straight un-
grooved shaft, the Truarc Grip Ring can be assembled
and disassembled in either direction with Truarc pliers.

The Grip Ring can be installed tightly against a machine
part in order to take up end-play. The basic Truarc
design principle assuring complete circularity around
periphery of the shaft and the ring’s unusually large
radial width combine to exert considerable frictional
hold against axial displacement. The ring can be used
again and again.

Find out what Waldes Truarc Retaining Rings can do for
you. Send us your drawings. Waldes Truarc engineers
will give your problems individual attertion without
obligation.

SEND FOR NEW CATALOG |
_/ WALDES -

= TRUARC *

REG.U.S. PAT. OFF,

RETAINING RINGS

WALDES ROHINOOR, INC.,, LONG ISLAND CITY 1.

ELECTRONICS — June, 1953

NEW YORK

WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING
U.S. PATENTS: 2.382.947: 2,382,948 2.416,852; 2,42D.921: 2,428,341 2.439.785: 2.441.046: 2.455.165:
2,483,380 2,403,383 2.487.802: 2.467.803: 2.491.306: 2.509,081 AND OTHER PATENTS PENDING.

Ring #5555

Fract.

5555-12

5555-13% | 5555-18

5555-25

5555-31

5555-37

E EqUiV. ]/./l = Mé” ]/‘N %6” %II
[F S
5 Dec.
o Eauiv. 125 136 .187 250 312 375
B
L <
T  fOL. |4.002 |+£.002 |=.002 |4.002 | £.003 |+.003

2 T | .025 | .025 .035 .035 .042 .042
g_
£ TOL [+.0015[+.0015 |£.002 | +.002 | £.002 | £.002

g,_,_ I N |

= WL h

z "“f' 268 | 285 | 364 | .437 | .553

w

A ]

[~} ug

o B .078 .078 .097 097 141
x Hole

.042

A4

Approx.
Ultim.Thrust
Load (Lbs)

fm—————————
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Waldes Kohinoor, Inc.,
47-16 Austel Place, L.I.C. 1, N. Y.

[0 Please send me sample Grip-Rings
(please specify shaft size

-)

[J Please send me the complete Waldes Truarc
catalog.
(PLEASE PRINT)

Name.

Title

Company.

Business Address

Zone State




These Industrial Timer Corporation timers pro-
vide accurate and highly dependable instruments for
control of a single operation or multiple operations
(simultaneously or in sequence).

OUTSTANDING FEATURES ARE:

(1) the wide irange of over-all time cycles obtainable
from any one model;

(2) the ease with which over-all time cycles can be
changed;

(3) the simplicity with which individual cams can be
adjusted for ON and OFF periods, and positioned in
specific timing sequence.

Series CM CAM RECYCLING TIMERS

The Series CM Cam Recycling Timer repeats a definite
electrical ON and OFF time cycle continuously. The cam
is coupled to the motor by means of a simple gear and
rack assembly—and the over-all time cycle can be easily
changed by substituting gear racks. (Bulletin 33)

Series MC MULTI-CAM TIMERS

The Series MC Timer is identical to the CM Timer, but
operates 2 to 6 circuits. All cams are mounted on a
single shaft, which assures a common time cycle for all
circuits. Each cam, however, is independently adjustable
for a specific timing sequence. (Bulletin 34)

Series RA SINGLE CYCLE CAM TIMERS

The Series RA Timer provides a single time cycle upon
being actuated electrically from remote control. A pawl
on the cam eliminates necessity for prolonged closing
of relay switch when starting. (Bulletin 35)

Series RC SINGLE CYCLE MULTI-CAM TIMERS

The RC is identical to the RA, but operates from 1 to 6
additional circuits. Thus it provides all the features of
the Series MC Timer, plus the single cycle control
afforded by the RA. (Bulletin 35)

Send us specifications, and we shall make recommendations based
on your particular needs. Bulleting sent free on request.

MANUFACTURERS OF THESE AND OTHER TIMERS AND
CONTROLS FOR INDUSTRY— Time Delay Timers ¢ Manual
Set Timers ¢ Tandem Automatic Recycling Timers ® Running
Time Meters ® Instantaneous Reset Timers

oy
o

DTG

INDUSTRIAL TIMER CORPORATION

1175 EDISON PLACE, NEWARK 5, N. J.
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300 Ohms
¢.P. CLAREZCO.

»
CLARE TYPE K RELAY

First small size, lightweight
telephone type relay. Famous for
operating speed and resistance to
vibration.

CLARE pioneered the small-relay field with the Type K
relay. Since that time it has been the mainstey of design en-
gineers who musl have a superior relay to operalte in ex tremely
small space.

The Clare Type K not only has the advantages of small
size and light weight but it is capable of exceedingly fast op-
cration, gives adequate contact pressure and is highly resistant
to shock and vibration. Its long life and all-around depend-
ability have enabled this relay lo meet many complex engi-
neering requirements.

In order to meet customers’ specifications which the
Type K woull not quite fill, Clare engineers have developed
three other small, light weight relays. All retain the hasic op-
erating and physical characteristics of the Type K. Two of
them, the Type KX and the Type R, have the famous Clare

reed armature suspension of speeial alloy. This has long been:

recognized as one of the subtler reasons for the superior per-
formance of the Clare Type K relay.

The Type kX adds greater operating range and sensi-
tivity by use of a slightly longer coil which ean he safely wound
to 8000 ohms resistance. The Type R adds still greater oper-
ating range and sensitivity by usc of a coil not only longer but
of greater diameter. The Type N relay is designed for opera-
tion on very low power. It employs a close-coupled magnetic
circeuit, generous use ol magnetic iron and highly efficient coil
design. This permits high sensitivity while retaining high coun-
tact pressure (minimum 30 grams) and adequate contact gap

(minimum 0.0015").

CLARE RELAYS

will meet most exacting
small-space requirements

TYPE KX—Adds greater
operating range and
sensitivity with slightly
longer coil.

TYPE R—Adds 120%
greater sensitivity and 200%
greater operating range
than Type K.

TYPE N—Operates on
less than 50 milliwatts with
10,000 Ohm coil, 1 form C

contact and standard
adjustment.

HERMETICALLY
SEALED RELAYS

Type N Relay hermetically
sealed in steeled container...
a fecture available with

all Clare relays.

All these relays are available enclosed in hermetically
sealed gas-filled containers which increase their life, reliability
and usefulness under extreme conditions of altitude, tempera-
ture, moisture, fungi, dust and dirt.

Clare sales engineers are located near you. For com-
plete information call the nearest Clare office or contact:
C. I’. Clare & Co., 4719 West Sunnyside Avenue, Chicago 30,
1llinois. In Canada: Canadian Line Materials Ltd., Toronto
13. Cable Address: CLARELAY.,

FIRST IN THE
INDUSTRIAL FIELD

GLARE RELANS



Carboloy permanent magnets
help eliminate parts, simplify

Latest television advance is G.E.’s new I-M-F energy for the new ion trap. Three slightly

pre-focused picture tube. It employs tiny, larger Carboloy magnets furnish the strong
powerful Carboloy permanent magnets to magnetic energy needed in the new focusing
help eliminate focusing dials and external as- unit — a job that once required a bulky focus
sembly units . . . to cut costs, keep image coil plus a complicated mounting device.

in sharper focus always.

Here’s how the tube is designed: A drastically
smaller and simplified magnetic ion trap and
magnetic focusing unit are now built inside
the tube . . . replacing old-style external ion

Thus, thanks to the magnets, the new tube
is more simple in design, more compact. Three
costly exterior units are done away with. The
tube takes up less space, saves material, as-

¢ 1 and hanical sembly expense and adjustment time . . . the
trap, focus coil and mechanical supports. set weighs less. Viewers get sharper pictures
One Carboloy magnet — half the size of a ... won’t have to bother with a focusing dial.

pea, one-tenth the size of the magnet formerly A typical case of product improvement with
used —now supplies ample, lasting field Carboloy permanent magnets.

Compare the uncluttered design of new I-M-F Tube
with bulky standard tube. Standard tube’s focus coil

: { and ion trap, attached to tube end, require complex,
NEW I-M-F . space-wasting bracket assembly.
TUBE | New I-M-F Tube has its ion trap and magnetic

focus device inside end. No brackets needad - just
a simple shunt band and centering device. Without
€ permanent magnets, this outstanding new tube could
© not be built.

|
i
i

1

STANDARD
TUBE
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vital to new

assembly

RADIO, TV SPEAKERS use Carboloy perma-
nent magnets to replace complex electro-
magnets. The powerful, never-failing
energy of the magnets helps produce truer
tone more dependably.

If you make a product that uses
an electromagnet (control,
meter, motor, generator, instru-
ment, etc.), chances are you’ll
save money and improve that
product greatly by wusing a
Carboloy permanent magnet
instead.

Find out! Call a Carboloy mag-
net engineer now. He’s an ex-
pert in magnet know-how. His
services cost you nothing —
might save you plenty!
Incidentally, Carboloy per-
manent magnets are available
in all sizes and shapes; cast or
sintered to your needs.

TV tube design —

and improve quality

A R R PG R ALT

RADAR — The giant “seeing eyes” of America lean heavily on Carboloy perma-
nent magnets — for magnetic energy that will never fail, for improved radar
performance. This performance may be stepped up still more in the future. The
new I-M-F Tube principle and Carboloy magnets promise to help identify “blips”
more accurately.

16 OUTSTANDING ADVANTAGES
OF CARBOLOY PERMANENT MAGNETS

o Cool — generate no heat e Powerful — and power is

q . constant
o Require no electrical energy

e Combine electrical and me-

e Cost nothing to operate chanical features — transform

e Eliminate coils, windings,

wiring, etc.

e Need no maintenance—no coils

to burn out, no slip rings to
clean or replace, etc.

Simplify mechanical assemblies
— exert strong tractive force
for holding, lifting and sepa-
rating devices that eliminates
component parts, makes prod-
uct design and fabrication
simple

Save space — great magnetic
strength in small sizes

electrical energy into mechani-
cal motion; mechanical motion
into electrical energy

No power failures

e Resist moisture — no coils jo

collect dampness

e Give uninterrupted operation

e Create savings — often elimi-

nate costly, power-supplying
parts

e Simple — no operating parts

e Reduce weight, product size

Supply a permanent source of
energy

] 1

| Carboloy Department of General Electric Company i

SEND COUPON FOR FREE | 11139 E. 8 Mile Ave., Detroit 32, Michigan |
MAGNET MANUAL AND CATALOG : [] Rush me, at no cost, copies of Permanent Magnet Design Manual ;
1 PM-101 and Standard Stock Catalog PM-100. |

I [] Hove your magnet representative call on me. I

CARBOLOY - —— |
| |

DEPARTMENT OF GENERAL ELEGTRIC GOMPANY | RN — B |
I ADDRESS § | = 000000000 :

“Carboloy’ is the registered trademark of the Carboloy | cry — — ~ — ZONE_____STATE . |
Deportment of General Electric Company L —— 4
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No desirable instrument features were sacrificed in
order to produce these truly ruggedized and effec-
tively sealed instruments. With typical WESTON thor-
oughness, every feature has been retained including
even the zero corrector. And true ruggedness has been
achieved by new but thoroughly proved design con-
cepts, such as shock-resistant spring backed jewels
- . . flat windows of tough, anti-static, and glare re-
ducing plastic . . . new high-strength tubular pointers,
and a method of shock mounting and sealing that
assures accurate indications under extremes of shock,

|

Connection terminals molded

into internal rubber
increase current carrying 'g vibration, temperatures, humidity, and downright
capacity. \ seme? vomatbe

el abuse. Available in 21%” and 315” D-C, R-F, A-C
movable iron and rectifier types. WESTON Electrical
Instrument Corporation, 614 Frelinghuysen Avenue,

Newark 5, New Jersey.

Tough, flat plastic windows X Q WE “
reduce glare and are y

really shock resistant, g i
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Mul

Includes o wide assortment of stand- i

ordized
averall

Compression
Type Headers

A new series of super-rugged, practicolly
indesiructible headers made by an ex-
clusive E-1 process. Feature non-flexing
solid metal blanks — no stampings. Many
standord types available. Silicone treated
and tin-dipped.

For detoils, request

" E-1 Hermetically
Sealed Terminals

A complete line of standard terminals
that fill practically any nfeed with
mass production economy. Strain-free

glass for highest thermal and me-

GS Series
tiple Headers

headers featuring o single
glass msert for longer feak- i

oce poths oad to permit closer

spacing €

can be furnished with exhaus? tube. [

Af) are silicene treated ond fine F-

dipped. F
For detoils, reques! d/

of terminals, Most of these

E-1 Tubular
End Seals

The ideal end closures far re-
sistors, capacitors and other
tubular components. Afl com.
monly used sizes and types are
avoilable as standard stock
items for moximum economy.

For details, request

'\ BULLETIN 952
A

DIVISION OF AMPEREX ELECTRONIC

chanical shock resistance.

For details, request

BULLETIN 949-A

Color Coded
Terminals

Supplied with glass inserts cals
ored in RMA code colors. Color-
ing is i the gloss. No surface
coatings of color to fode or
impoir intulating qualities,

For details, request

(e
S

CORP.
44 SUMMER

)

STANDARD TYPES—
Availatle from stock, E-1*
standard sealed rerminals offer
a rezdy soluticn to problems
involving hermetic sealing:
Hundreds of types. with many
optional features, include
sealed leads, multiple headers,
octal plug-ins. tubular end seals
and color-ceded terminals.
SPECIAL TYPES —for
applications requiring special
designs, custom types can be
supplied 1o specification

at prices reflecting mass
production economies.

S

Recommendations will be
rmade promptly on receipt
of your requirements.

E-1 . . . your headquarters for hermetic-
ally-sealed terminations of every type,
Over 10 yecrs of specialized experience
insures highest quality at lowest cost.

ELECTRICAL INDUSTRIES

AVENUE, NEWARK 4, NEW JERSEY
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Precision Pays

Precision has alwavs been a watchword at
Ucinite . . . precision in design and precision in
manutacture. It paysoff in the high quality and
dependable pertormance of Ucinite-designed,
Ucinite-made electrical components.

Connectors, switches, sockets . . . shock
mounts, tube caps, stampings and moldings of
many Kinds can be manufactured in volume,
assembled and wired to vour specifications.

ELECTRICAL ASSEMBLIES

Our design staff has had wide experience in
catering to the special needs, both civilian and
military, of the electronics industry. Our plant
is equipped both for large scale production of
metal parts and for the assembly of metal to
plastic and ceramic components.

Call your nearest Ucinite or United-Carr
representative for full information, or write
directly to us.

Specialists in

ELECTRICAL ASSEMBLIES,

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

RADIO AND AUTOMOTIVE

108 Want morc information? Usc post card on last page,
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The point is:
control-

BUTADIENE

IN THE huge Texas plant of Jefferson Chemical
Company, Inc., at Port Neches, Texas, approxi-
mately 50,000 complex control analyses of hydro-
carbon mixtures have bcen made on a single
Consolidated Analytical Mass Spectrometer since
1947. These figures indicate the speed, accuracy,
and trouble-free service that can be built into a
sensitive analytical instrument. For year-in, year-

Consolidated Engineering

ORPORATIO
300 North Sierra Madre Villa, Pasadena 15, California

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

ELECTRONICS — June, 1953

analytical
instruments

for science
and industry

ETHYLENE UNIT

OFF-GAS

FUEL GAS

w

GAS SCRUBBER

RAW FEED GAS
PURIFIED
ETHYLENE
CRUDE
ETHYLENE
PURIFIED
FEED GAS

. HEATER

out operation this versatile control instrument
offers decided advantages: the cost-per-analysis is
only a fraction of the cost by any other method and
the results are available in permanent graphic
form in a fraction of time otherwise required. One
operator and a Consolidated Mass Spectrometer
will accomplish complete control over the most
complicated chemical processes—in minutes.

Mass Spectrometer

The Consolidated Analytical Mass Spectrometer
shown above is used extensively by leading refineries
throughout the world for analytical research as well as
process control. For complete information on this
instrument, write for Bulletin CEC 1800-X10

Want more information? Use post card on last page. 109

www.americanradiohistorv. com



Choose the
PROPERTIES you want

... With GI.OBAR Ceramic Resistors

TRADE MARK

What combination of resistor prop-
erties will help you solve your electrical
or electronic resistance problem? Low
temperature coefficient. .. or high? Low
voltage coefficient. .. or extremely high?
Normal dissipation capability...of ex-
ceptional? Or should one or more of
these properties be in between the
extremes?

GLOBAR Brand Ceramic Resistors
are engineered to your specifications —
to give you the most favorable combi-
nation of properties to satisfy your cir-
cuit requirements. The combinations

@ For useful engineering data on GLOBAR
Brand Ceramic Resistors, send for your copy
of Bulletin R. Write Dept. E 87-36.

110

possible cover a very wide range, as
these typical uses indicate: Resistance
where needed as a circuit element. in
television and radio receiver circuits,
in hearing aids, printed circuits, radio
transmitters, etc.; suppressing parasitic
oscillations in electron tubes; compen-
sating for temperatures in measuring
instruments and coils; stabilizing volt-
ages or speeds in machinery; arresting
surges in electrical circuits; providing
ttme delays; and many others.

Other advantages you gain in us-
ing GLOBAR Brand Ceramic Resistors

Want more information? Usc post card on last page,

include: rugged ceramic body, long
life, mechanical and chemical stability.

Whatever your requirements in
resistors, whether for normal or diffi-
cult circuits, it will pay you to investi-
gate GLOBAR Brand Ceramic Resistors.
Our engineers are ready to assist you —
without obligation. Just send complete
circuit information, and tell us what you
expect from the resistors you need.

GLOBAR

TRADE MARK

Ceramic Resistors

by CARBORUNDUM

“’Carborundum’’ and "“Globar’’ are registered
trademarks which indicate manufacture by

The Carborundum Company, Niagara Falls, New York

87-36

June, 1953 — ELECTRONICS



With linearities of *0.1%, *=0.05% and
+0.025% (both independent and zero
based ratings) and rotational tolerances of
+1°, —0°, new precision grades of Spiral-
pot Potentiometers are now available to fill
high precision requirements. Designed
specifically for high resolution and excep-
tional linearity applications such as servo
control and computers, the Spiralpot can
be obtained with shaft rotation up to 7200°.
LI . The inherent advantages of a true slide
I mf I n Ite R e S 0 I u tl 0 n wire action, such as smooth operation, min-
: imum noise and infinite resolution, are
increased by design extras such as stainless
steel shaft, ball bearings, positive mechan-
ical stops, and a starting torque of less than
.6 0z.-in. to give a unit which has extremely
long life of over one million cycles (20 mil-
lion revolutions in a ten-turn unit) and
operational shaft speeds up to 500 rpm.
These advantages add up to make the
Spiralpot one of the biggest advances in
precision potentiometer design.

MULTI-TURN SLIDE WIRE Write for Bulletin 101 A
POTENTIOMETER

New!

High Linearity

SPECIFICATIONS

RESISTANCE: 2 ohms/360°, and from 50 ohms/360° shaft rota-
tion to 250 ohms/360° shaft rotation. Standard resistance ranges
for 3600° (10-shaft turns) units: 500, 1000, 1500, 2000, 2500 ohms.
POWER RATYING: 5.0 watts at ambient = +25°C.

LINEARITIES AVAILABLE: (Based on percent of terminal
voltage)
=0.1% Normal (Independent) =0.1% Zero Base
+0.05% Normal (Independent) +0.5% Zero Base
=0.025% Normal (Independent) %0,025% Zero Base

RESOLUYION: Infinite.

2493 ——= MECHANICAL SHAFT ROTATION: For Standard Units
| (%0.1%; linearity). 3600°43°,—0°.

— = ? 1 T For Precision Grade Units: 3600° + 1° — 0° (Other linearities)
= ‘ | YORQUE: Starting: less than 0.6 oz.-jn. Running: less than
Tt T\.sczo Dio. ({11 \ ! 0.3 oz.-in.
T | L 1 {*.'h @, -.},-,. 1.812 LIFE: Will operate within specifications after one million cycles
I 9315 Di 1.637 Dia. A\ }/ / | (20 million revolutions for a 10-turn unit).
[ — \ ! YEMPERATURE RAYING: Operating range from — $5°C. to
H_ -‘-}_ 1 =, SO +71°C.
-—.2500 Dia. 4 HOLES EQUISPACED VOLTAGE BREAKDOWN ¢ Will withstand 1000v 60 cycle (rms)

for 5 minutes. (At sea level).

FRTTRRATR R WEIOHTs 4.0 oz

_—
/%'/27/7//”

Straight-line motion along axis.
Linear or functional output.
200 to 60,000 ohms, 5 sizes,
1* dia. from 2.33" 1o 6.54"*

long. Stroke Y4' 10 5.

': / Yorerial

1.74 dia; V" shaft; 360°
rototion; £0.3% lin; 4 watis;
2K to 200K ohms, Aluminum
Case. Ball Bearings. 40 and 50
db log functions 20K ohms.

& / //);//'/ ///17

1% dia; Y%* shaft; 110 6
secfions, Aluminum Case; 360
rotation; =0.5% lin, 2
watts/sec; 500 1o 70,000 ohms,
Ball bearings,

C /////7//(f

2%," dia; %" shaft; 1106
sections, Aluminum Case; 360
rotation; F0.3% lin. 4
watts/sec; 2K to 300K ohms;
Vernier Screwdriver Phadng.
Ball bearings.

INSTRUMENT QUALITY
POTENTIOMETERS

G. M. GIANNINI & CO. INC., PASADENA 1, CALIFORNIA—EAST ORANGE, NEW JERSEY
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FREQUENCY STANDARD

COMPLETE

miniature

A compact, complete, hermetically

sealed frequency standard, pre-

senting these features:—

L.
2.

o v 0o

JAN-ized construction throughout.
SPACE-SAVING, 1%:" dia. x 4"
high.

WEIGHT, approximately 10 ounces.
AVAILABLE in 400 and 500 cycles.
ACCURACY—.002% (15° to 35°C).

SHOCK-MOUNTED on Silicone
rubber.

POWER REQUIRED, 6 V. at 300 ma.
70t0 200 V. at 1 to 5 ma.

WRITE FOR DESCRIPTIVE LITERATURE,
SPECIFYING "TYPE 2007"

Also, manufacturers of frequency standards, multi-
frequency standards, chart-recording chronographs,
firing-cycle timers, the Watch-Master Watch Rate Re-
corder and other high-precision frequency and timing
instruments, controlled by our tuning-fork oscillators,

ACTUAL
SIZE

American Time Products, Inuc.

580 Fifth Avenue

New York 36,N. Y.

MANUFACTURING UNDER PATENTS OF THE WESTERN ELECTRIC COMPANY

112
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are Rated at 1000 Working Volts

Modern Engineering Requires This

“HEAVY DUTY” CERAMIC CAPACITOR

The heaviet ceramic dielectric element made by an
entirely new process provides the necessary safety fac-
tor required for line to ground applications or any
application where a steady high voltage condition may
occur. Designed to withstand constant 1000 V. A. C.

service.

It is wise to specify RMC “HEAVY DUTY” by-pass
DISCAPS throughout the entire chassis because they
cost no more than ordinary lighter constructed units.

Specify them too, for your own peace of mind, with
the knowledge that they can “take it.” And if you want
proof — request samples.

LTl

DISCAP
'CERAMIC
CONDENSERS

 r— — =

A New Development from the
RMC Technical Ceramic Laboratories

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Il

ELECTRONICS — June, 1953

" FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

DISTRIBUTORS: Contact Jobber Sales Co.. 146 Brondway. Paterson 1, N

Want more information? Use post card on last page.
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TAYLOR Insulation (Fish Paper)
is extremely tough . . . has high dielectric strength and

excellent bending qualities . .

. its hard surface resists

abrasion from contact with rough spots in slots.

Want to make something of it?

Make it into armature slot insulation, armature end lamina-
tions, field coil insulation, metal box liners, washers, arc
shields, formed slot wedges, formed specialties . . . or any other
applications requiring excellent electrical characteristics.

Color: gray.
Make it from sheets and rolls . . . or ribbon rolls for automatic
machines.
SPECIFICATIONS
Thickness range . . . .005" to %" Roll width 56" in thicknesses
Finish. Calendered or uncalendered of .005” through .090”. Coils
Punching . . . . . . . Up to % down to 4" for thicknesses
Sheet size . . . . . . 56" x 90" of .005” through .090”.
PROPERTIES
Mechanical Elmendorf Tearing Strength, grams

Tensile Strength, psi *MD *CD
(Lengthwise) 14000 min. .005” j00 120
(Crosswise) 6000 min. .007” 190 220

.010” 250 300
.015” 375 450

*MD—Machine Direction
*CD~Cross Machine Direction

Electrical

Dielectric Strength, vpm

Short Time Test

.004” —.005" 200 min.

Over .005” —.015” incl. 300 min.
Over .015” —.040” incl. 250 min.
Over .040” —.060” incl. 175 min.

Arc Resistance, seconds 100

e
S e b -

Make it easy for yourself the next time you are buying insula-
tion. Call your Taylor Engineer . . . he will be glad to help you
select the Taylor Insulation that will best fit your needs.
Also ask him for samples of our other grades of vulcanized
fibre—Commercial, Bone, Super White, Abrasive and Built-Up
—as well as Taylor Phenol, Silicone and Melamine Laminatecd
Plastics . . . see where they can fit into your design plans.

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

TAYILOR

Laminated Plastics
Vuicanized Fibre

Want more information? Use post card on last page.
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Engineers are a happy lot, until faced with a moment like this:

A recording is completed. The disc is put on the playback table . . .

but it’s full of “pops,” “ticks” and “hisses”.

This can easily happen in the life of any engineer, if he has not been

discriminating in his selection of recording discs.

If this picture fits you . . . you are ready for a change in brand. And the
wisest change is to PRESTO Green Label discs . . . because this label is your
assurance of the smoothest lacquer surface available and

top performance every time.

RECORDING CORPORATION
PARAMUS, NEW JERSEY

EXPORT DIVISION: 25 Warren Street, New York 7, N. Y.
CANADIAN DIVISION: Walter P. Downs, Ltd., Dominion Square Bldg., Montreal
WORLD’'S LARGEST MANUFACTURER
OF PRECISION
RECORDING EQUIPMENT AND DISCS

Manufacture of a lacquer-coated
disc is one of the mos! exacting of
all industrial processes. It has taken
PRESTO many years of chemical re- |
search and constant improvement
in every phase of manufacture to
produce the famous Green Label

disc. After manufacture, many hun-

dreds of discs are inspected before !
those are chosen to bear the re-
spected insignia . . . PRESTO Green

Label.




ENGINEERING BRAINS TEAM
WITH ELECTRONIC BRAINS

-

W

4

i
2.
i

AT NORTH AMERICAN AVIATION

The combination of North American’s imaginative
scientists and engineers working with lightning-fast
electronic “thinking” machines is an unbeatable one
. .. for together they’ve set advanced standards for
guided missile research, development, and design.

Computers like the one being checked above are
used to predetermine the flight pattern of a given
missile design by simulating its flight conditions, and
to solve related problems. North American Avia-
tion engineers also develop and use other electro-
mechanical computers which become the brains of
automatic guidance systems for missiles and for fire
and flight control equipment.

Development of guidance systems for long-range
missiles is just one example of the challenging elec-

tronic and electro-mechanical work being pioneered
in North American’s Missile and Control Equip-
ment Operations. If you like theory, you will find
an exciting career at North American in specialties
such as operations analysis, advanced dynamics,
kinematics, noise, error and information theory,
systems engineering, statistical quality control,
servo analysis, and other advanced fields.

If research, development, or design is your
specialty, yowll find attractive opportunities in
automatic guidance systems, fire and flight control
systems, radar and airborne communications sys-
tems and other system developments.

Write today for complete information, giving us
your education and experience.

NORTH AMERICAN AVIATION. INC.

4

Engineering Personnel Section, Missile and Control Equipment Operations

12214 Lakewood Boulevard, Dept. 93-E, Downey, California

NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD

June, 1953 — ELECTRONICS
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Model CVM 8.6.10
46 cubic foot

Model CVM 5.5.6
15 cubic foot

Model CVM 3534
i 5 cyubic foot

Model CVM 3153
2 cubic foot o

COMPOUND
VACUUM PUMPS

ONE pump casing . . . ONE motor and drive choice of Industry. They are easy to service . .

shaft . . . TWO pumping chambers connected in no special tools are required.

series — this is the basic design of the Kinney Com-
pound Vacuum Pump. Built in four sizes — with 2,

5, 15, and 46 cu. ft. per min. displacements — the

Experienced vacuum engineers, here in Boston
and in our branch offices, will be glad to discuss

the application of vacuum in your plant. KINNEY

MANUFACTURING CO.— manufacturers of vacuum
and liquid pumps. Boston, New York, Chicago,
Detroit, Cleveland, Atlanta, Philadelphia, Pitts-
burgh, Los Angeles, Charleston (W. Va.), Houston,
New Orleans, San Francisco, Seattle, and foreign

Kinney Compound Vacuum Pump fills an important
place in high vacuum systems. Because the Com-
pound Pump pulls to 0.2 micron or better, it often
handles the complete vacuum job without diffusion
pumps or mercury vapor pumps. Each pump retains
better than 50% of its theoretical pumping speed

right into the less-than-one-micron zone . . . assures

countries.

00UP07
TAIL -

fast pump down for most efficient utilization of
processing time. Each pump provides the low-
maintenance, high-efficiency operating advantages

that have made Kinney Vacuum Pumps the first

WEW yp
N\ Ry S S ——
\ 4/4, — _I

KINNEY MANUFACTURING COMPANY
3565 Washington Street, Boston 30, Mass.

Send Bulletin V-51B describing complete line
of Kinney Vacuum Pumps.

Name .

w
V -
=
o
[l
-

Want more information? Usc post card on last page. 117
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each grip length serves a wide range
of thicknesses —to speed assembly
and simplify stock requirements

In many ways, you save time and money with Southco Screw Fasteners.
In countless applications, the wide grip range is but one of many ad-
vantages. Tension is always uniform, never too tight or too loose. A
turn of the screw locks or unlocks, instantly. Installation is easy, without
special equipment. Tapped holes are eliminated, along with screws,
bolts, lock nuts, lock washers, etc. Alignment is not critical because
fasteners “float” in the outer panel. Skilled help is not required. Even
if access plates or doors or frames become warped, Southco Fasteners
continue to perform, easily and efficiently, for the life of the assembly.

You get all these advantages and more, when you use Southco
Fasteners. For complete information write Southco Div., South Chester
Corp., 1417 Finance Bldg., Philadelphia 2, Pa.

Important for military contractors! Prompt deliveries now possible
because of recently expanded plant facilities.

SOUTHCO

PAWL . SCREW AND SPRING .
DRIVE RIVETS - ANCHOR NUTS .
ENGINEERED SPECIALTIES

OFFICES IN PRINCIPAL CITILES

WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS

118 Want more information? Use post card on last page. June, 1953 — ELECTRONICS
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Whenever you turn on television you are
using a little-seen, but essential, material
called Synthane.

Synthane is a laminated plastic of mul-
tiple virtues, which recommend it for
many jobs in television.

Synthane is an excellent insulator, lam-
inable with metal, hence, a good base for
space-reducing “‘printed’ circuits.
Synthane is notable for low power factor,
low moisture absorption, and ease of fab-
rication, three properties desirable for
radio and television insulation. Synthane

ELECTRONICS — June, 1953

[SYnNTHANE] —qut of sight, but in the picture

e

plays a supporting part in many behind-
the-screenand behind-the-camera
applications.

Synthane is also light in weight. strong.
vibration absorbing, chemically resistant.
high in dielectric strength, dimensionally
stable, heat resistant (o about 300°F.

There may be a place for Synthane in
your product. To find out more about
the possibilities of Synthane for your pur-
pose, write for the complete Synthane
Catalog. Synthane Corporation, 17 River
Road, Oaks, Pennsylvania.

Want morc information? Use post card on last page.

Synthane laminated plastics are pro-
duced under heat and pressure from
laminations of resin-impregnated ma-
terials such as paper, fabric, glass
cloth, asbestos, etc, Synthane plastics
are available in sheets, rods, tubes,
and fabricated or molded parts, Each
of the many Synthane grades has o
combination of useful properties.

Synthane in Television . ..

A-Televition
camera part
B-Television
receiver print-
od clrcvits —
metal foil on
Synthanse

sheets

C-Chonnel se-

fector ewitcin
O insulation

LAMINATED PLASTICS



How Cutler-Hammer, Inc.

protects coils of

giant Supermagnets

ProTECTING COILS in giant
C-H Supermagnets is difficult be-
cause of the heat generated by the
tightly packed pancake coils. This
problem is complicated by the
need to utilize every bit of space to
gain maximum lifting power. After
experimenting with many insulat-
ing materials, including coatings,
Cutler-Hammer chose Quinorgo
No. 3000 for Supermagnet strap
insulation.

Quinorgo fullymeets the exacting
requirements of Cutler-Hammer
—as well as those of other well-
known electrical manufacturers.
Quinorgo is a moderate priced,
high-temperature insulation, for

JOHNS-MANVILLE

use alone or in ‘“‘composites.”
Available in two types with slightly
different impregnation character-
istics. Both types combine high di-
electric and mechanical strengths,
with uniform texture and caliper.
They maintain these properties
under operating temperatures up
to 130 C.

Quinorgo Electrical Insulations
may lower your production costs
and improve product perform-
ance. For more information write
for the 32-page booklet “PYROL-
YSIS PROTECTION PAYS WELL”
(EL-40A) Johns-Manville, Box 60,
New York 16, N. Y. In Canada,
199 Bay Street, Toronto 1, Ontario.

Quinorgo Electrical nsulations are high dielec-
tric, heat-tesistant sheet materials made of puri-
fied asbestos for use nn equipment up 10 150 C.
Available in tape and roll forms.

Q ®
with @@1&@@3@@ electrical insulation

LT T e A

Cutler-Hammer' success with Quinorgo No.
3000 on giant Sapermagnets led the company to
use this irsulation as a component of the series
wound Type “M" magnetic brakes which are so
widely known throughout the industry.

!Jm Johns=-Manville ELECTRICAL INSULATIONS

120
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to use X
Hermetic's New %’ﬁf e

Compression Seals

and vacuum tightness is a re-
quisite, HERMETIC’s proven compression
seals are guaranteed to be vacuum
tight, as evidenced by Mass Spectro-
meter Test.

The following styles of prov- ) .
en VAC-TITE compression a RUGGED seal is required
for application under adverse design

seals are available: . conditions, the massive compression
construction resists destructive deflec-
Individual terminals and feed- tion and permits direct mounting of
throughs with a full range of components on the metal body.
hooked, flattened and pierced,
turret and lug-type terminations
for every application.

All-glass construction multi-
terminal headers featuring larger
leakage paths and an absence of
moisture pockets, -

Individually glassed plates avail-
able in a multiplicity of standard
designs and easily adaptable to
special designs in a variety of
shapes and sizes for every re-
quirement.

Plugs for standard sockets in sev-
eral mounting .types . . . such as
octal, 7-pin miniature, noval as
well as rectangular shapes.

Write for complete information on
how HERMETIC engineers can ap-
ply “All-Glass” Compression Seals
to your regular or special applica-
tions. Available, too, is HERMETIC’s
Brochure CS on Compression Seals,
as well as a 32-page catalog on *VAC-TITE is HERMETIC's new vacuum
its standard line. proof compression-construction glass to
metal seal,

: s
e c a0
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—R. L. Polk, President, R. L. Polk & Co., publishers

He has your name and address!

“We have the names and addresses of
forty million people who own automo-
biles,” says R. L. Polk, “—and that’s
only one of the ways we might have
you listed!

“We release up to 214 million adver-
tising mailings a day to these lists. But
kits, catalogs and displays—always sub-
ject to last-minute changes—must reach
the dealers first.

“That's when we call on Air Express!

“For one auto manufacturer, we re-
cenzly made Air Express shipments to
3,000 dcalers, not once but three tines,
just before the new model announce-

122

ment date. Every one of those ship-
ments had to be on time—and every
one was!

“Only Air Express could have done
it. Yet their rates are not only reason-
able — in many weights and distances
they are Jower than other air carricrs.

“We have made upwards of 35,000
Air Express shipments over the past
four years, ranging in weight froma few
pounds to more than a thousand. This
top-speed, dependable low-cost service
helps us give maximum service to our
advertisers. Our use of Air Express
will increase another 279 this year.”

Want more information? Use post card on last page,

www americanradiohistorv com

It pays to express yourself clearly.
Say Air Express! Division of Railway
Express Agency.

“© A0 LRSS

GETS THERE FIRST
via U. S. Scheduled Airlines
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- To You, Belden's Golden
A Anniversary Means
/// e ol o —product performance
; that can come only

“fOR SOIAu

‘ 9
ogg { from a “know-how”
: ?[c"ltmm‘tlﬁl

that has grown
through actual serv-
ndiestry
C

ice since the early
days of the electri-
cal industry.

—an ability to co-
operate in pio-
neering new
wires tomeet or
anticipate in-
dustry’s grow-

ing needs.
In the years
that follow
This Belden
\ ProgramIs
—T0 BE
CONTINUED

i
[ st

Complete Cord Sets

Finished to your exact requirements.
Save production time. Cut out rejects
and failure in service.

A scrap of paper that led to a
Class A product improvement. Let us
prove that these savings are possible
in your plant, too.

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

Beld
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Do you have any of these prohlems?

1. Looking for u thin, flexible insulating material that will
not break down under extremely high temperatures ASOMICA*
Flexible Plate, Class B and Class H, built-up from continuous mica
sheets, gives superior electrical and thermal insulation for coil wrap-
pings and similar applications.

3. Need accurately punched mica stampings for filament, grid
and plate supports? MICO produces mica stampings to extremely
fine tolerances. Whenever you need precision-fabricated mica of
the highest quality, call on MICO. We have 60 years of experience
in this field.

2. Need a material with special mechanical, thermal and insu-
lating properties?LAMICOID® — a laminated plastic made with
various fillers—gives you the properties you need for antenna parts,
coil forms, tube sockets, switch gear and relay parts, panels, motor
and transformer parts, and dozens of other uses.

4. Looking for precision-made fabricated parts? let us solve
your problems with parts fabricated from LAMICOID® —a thermo-
setting plastic—strong as metal, lighter than wood. We are fully
equipped with the latest machinery and can provide you with the
best possible service.

Whatever clectrical insulation material you neced—Class A to Class

—MICO makes it best. We manuflacture it, cut it to size, or fabricate
it to your specification. Send us your blueprints or problems today.

!ﬂﬂ
\”\\ﬂ‘“‘\‘
“‘mna

*Trade-mark

MICA %Jrﬁm COMPANY

Schenectady 1, New York

Offices in Principal Cities

LAMICOID @ (Laminated Plastic) o pmic ANITE® (Buill-up Mica)  EmpIRE® (Varnished Fabrics and Paper) ¢ FABRICATED MICA ® [SOMICA™

124 Want more information? Use post card on last page.
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Whatever the system label — teleprinter,
telegraph, facsimile, felephoto, radio-telephone,
voice-carrier telegraph, or multiplexing of any
of these — dependability is today's most

vital communications requisite.

And, no matter what the form of
message-handling intelligence, the proof is that
Frequency Shift is the most dependable

method of transmission.

Northem Radio has long specialized in the
design and construction of Frecuency Shift equipment of the types

lissed below. Their dependable performance for U.S. and Allied Com-

merce, Governments and Armed Forces all over the world has

earned for Netthern Radio a reputation for unquestioned leadership

in communicasions engineering and precision manufacture.

c{ - B DN S —ecr
i e ]

e ey ]
. - e Frequency Shift Keyers
< ) Master Oscillators
Lo - - Diversity Receivers
€ & Frequency Shift Converters
e e S Multi-Channel Tone Systems
. Write for complete information. Tone Keyers
¢ - Demodulators

’ Radio Multiplex Systems
) D Monitors
! . Tone Filters
— Line Amplifiers
=

Pace-Setters in Quality Communication Equipment

 amswii ey e
s
-
TN
ELECTRONICS — June, 1953 “Want more information? Use post card on last page, 125

wwWW.americanradiohistorv.com



—

Keep TABS on /
s

S

_§ Tested and

~ Approved

- Beyond
Specification

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

i —..

i JAN-C-76
WIRES'

SRIR, SRHY, SRRF, Wl

105°C, 90°C, 80°C
UL APPROVED; e "=
120"0' *Solid colors or spiral marking
fLEXIBLE

COR)  —

T¥ LEAD-IN
WIRES

COMMUNICATION

LT —e——

TO SPECIFICATIONS

with—

<

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

R

LACQUERED

= e AND
NYLON WIRES
SHIELDED

WIRES & CABLES

INSTRUMENT
WIRES

ey p—

COAXIAL
CABLE §

SPECIAL
WIRES & CABLES

e i,
TO SPECIFICATIONS

e A

#
A‘/
%G . @
[ : : 3 ; Ve
- e i o - REGISTERED
| CHESTER caBLE cORP
' NEW Y ORK
| > baoid i = -1
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UAL REGULATED
PONER SUPPLY
TYPE 574

HEADQUARTERS

FOCR ELECTRONICS

Need a DU@L Regulated Power Supply?

Get the G-E ST-9A with twin outputs and featuring . . .
ELECTRONIC OVERLOAD PROTECTION plus BUILT-IN MODULATOR

No power supply on the market today can match
this new G-E unit for general laboratory pur-
poses. Routine bench casualties are no problem for
the ST-9A: the instruments cannct be harmed by
short circuits on the regulated ourputs. And—with
the built-in modulator you can now observe hum and
noise tolerances by actually duplicating them on the
equipment. This saves you time by establishing final
power supply design specifications quickly.

——— i . /]
oy 5 2
G-E POWER suppLY YPD-2 nc
s.
boratory appllcauon ?
oltage Qutput DC Currem Qutput: gé

nded to , chassis). D lts 10 am-

mzogerﬁiﬁ‘;mperes ACl Ompu{es()s ?t,h‘a(f)l t157 of out-
tion

peres um-egulated Reg“:nt\m © maximum current.

min k. Output Impe-

decreases g

:

wer Requxremems:

from

put voltage
Less than 5
Ripple: jmately 2 O
frequency. Po

50/60 cycle, 35

dance: Approx!
with increasing
105-125 volts,

7
el |m

LREDw
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General Electric Company, Section 463
l Electronics Park, Syracuse, N. Y. !

Please send me a copy of your G-E POWER SUPPLY
CATALOG (ECB-6A). "

S . CITY

& 3
AA"ARS DF ELECTRICAL “
;A PROGRESS L"‘
Ny e
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TYPE ST-9A ELECTRICAL SPECIFICATIONS

OUTPUT VOLTAGES
#1 Regulated—Continvously variable, 0-500 volts,
maximum current 10D ma
#2 Regulated—Same as #1
Parallel #1 and 72— Continvously variable, 0-500
volts, maximum current 150 mo
Unregulated— Approximately 650 volts no load, maxi-
mum current 200 ma
~75 Volts— VR tube regulation, 0-2 ma
— 150 Volts—VR tube regulation, 0-4 ma
Filament Supply —6.3 volts a-c ot 10 amps
REGULATION
Better than 2% + Yz volt
RIPPLE AND NOISE
Less than 3.5 mv (1C mv peak-to-peak) on all regulated
outputs
INSTRUMENTS
Milliagmeter 0-300 ma d-¢; voltmeter 0-500 volts d-c;
voltage and current can be metered at #1 and #2 Regu-
lated and Unreguloted outputs; total current drawn from
all outputs con be metered and it should not exceed
200 ma
OVERLOAD PROTECTION
3 amp fuse in the o-c line; % amp fuse in the d-c line;
overload of any degree on the regulated outputs will
harm neither the supply itself nor the instruments.

7\7
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Paper Dielectric Capacitors
JAN-C-25 types

For use in military electronic equipment, Mallory paper dielectric
capacitors conform to Characteristic E of Specification JAN-C-25.
The following types are included in the Mallory line.

CP-25, CP-26, CP-27, CP-28, CP-29

CP-53, CP-54, CP-55, CP-67, CP-69
Into these military-type capacitors go the same engineering know-
how and production craftsmanship which have made Mallory
capacitors the standard of quality in industrial and electronic
fields. They are now in quantity production and your inquiry will
receive prompt attention.

New Folder Describes
JAN-C-62 Capacitor Types

In addition to paper dielectric
capacitors, Mallory produces a
full line of electrolytic capacitors
conforming to JAN-C-62. Write
for your copy of our new
Technical Bulletin. It is an ideal
reference for everyone who uses
or specifies electrolytic capacitors.

Look 1o Mallory for all your capacitor needs . . . whether (or military
or civilian application.

Expect more...Get more from MALLORY

Parts distributors in all major cities stock Mallory standard components for your convenience

i
il

l M P.R.MALLORY & CO.Inc. SERVING INDUSTRY WITH THESE PRODUCTS:

Electromechanical —Resistors * Switches © Television Tuners * Vibrators
A I I o R Electrochemical—Capacitors » Rectifiers ® Mercury Dry Batteries |
Metallurgical—Contactse Special Metals and Ceramics * Welding Materials

T

MALLORY & CO., INC., INRIANAPOLIS 6, INDIANA
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W. W. MacDONALD, Editor

» COLOR... Several manufactur-
ers have publicly demonstrated ex-
perimental compatible-color-tele-
vision receivers and, in the main,
the results have been good. There
will, no doubt, be more such show-
ings prior to official NTSC recom-
mendations to the FCC, political
and competitive pressures being
what they are.

Gun-jumping is understandable,
and in some instances unavoidable.
The important thing is to be sure
that demonstrations are carefully
planned and executed, and that the
public gets a realistic picture of

what lies ahead, and how far
ahead it lies.
» TRANSISTORS Industry

circles were fascinated by state-
ments recently released by two
hearing-aid makers. One said
transistors don’t stand up. The
other said they do.

Since both manufacturers are
reputable, one conclusion is that
transistors do or don’t stand up,
depending upon what kind vou use
and how they are hooked up and
packaged. This conclusion is by
no means novel, because no one
claims that trangistors are perfect.
It will be a long time before they
are, if indeed perfection is possible
in any manmade thing.

Meanwhile, transistors will con-
tinue to find their way into prod-
ucts for which they are suitable at
this stage of the art, with refine-
ments that broaden their applica-

ELECTRONICS — June, 1953
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TALK

tion coming along at a rate likely
to be considered rapid even in the
electronies industry.

» NEW MARKET . . . Materials-
handling-equipment  manufactur-
ers find themselves in a fast-grow-
ing business these days; industry
in general is committed to a more
or less fixed labor rate, is increas-
ing the efficiency of production
machinery as fast as it can and
now looks elsewhere for further
savings.

There is business in this move-
ment for makers of radio transmit-
ters and receivers. Just the other
day we saw five two-way-radio-
equipped fork lift trucks in a
Standard Pressed Steel plant just
north of Philadelphia. Here was
an industrial communications sys-
tem rendering much the same kind
of service that has effected operat-
ing economies for taxicab com-
panies.

Industrial Truck Association
figures indicate that 29,668 fork
trucks were sold in 1952, so the
market is well worth anybody’s
while.

» MECHANIZATION . . . Begin-
ning on page 130 of this issue is
a production-technique story con-
sidered particularly interesting.
Dip soldering has been known for
many years. Never, however, has
it been applied to such complex
electronic equipment in precisely
this way and on such a scale.

JUNE - 1953

Perhaps even more important is
the fact that printed circuits, plug-
in components and other allied
techniques are everywhere at long
last becoming major factors in the
production of one type of elec-
tronic equipment or another. Itis
the simultaneous adoption of such
things, rather than any one of
them alone, that determines the
shape of things to come in the
field of electronics.

This may be the first commer-
cially significant year for circuit
mechanization.

» EXPORTS . International
standardization work on electron
tubes has just been upgraded. It
used to be handled by the Inter-
national Electrotechnical Commis-
sion on a subcommittee basis. Now
it is handled by a full-fledged tech-
nical committee.

IEC meets in Opatija, Yugo-
slavia the end of June. Why is
this important to us? Because
you can’t sell tubes in export
markets if they won’t fit the
sockets.

» CHOICE. ... Two competitive re-
ceivers recently underwent a test.
One operated beautifully but
failed to survive a 30-foot drop.
The other had poor sensitivity, but
was unaffected by the fall.

It is suggested that the prospec-
tive customer buyv both sets, one
for communications and the other
to drop.
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Rotary riveter, nicknamed the pipe organ, uses 40-ton press toc fasten 93 rivets in one operation after workers drop into each
chassis the special sockets and pin plates needed for dip soldering. Rotary table indexes to next operator every 12 seconds, making

capacity of machine 300 completed units per hour.

Captive rivets are already on each piece loaded in

Mechanized Dip Soldering

First published details of revolutionary new electronic production technique built

around a machine that solders 424 joints at once by dipping the inverted television

chassis in a pool of molten solder.

WO PLANTS of the General Elec-
tric Company have been using
a mechanized dip-solder process in
the manufacture of radio and tele-
vision receivers since 1949. Radios
are being dip-soldered at the Utica,
N. Y. plant and television sets at
Electronics Park in Syracuse. The
new technique was developed to re-
place the slower and less efficient
process of assembling hundreds of
parts in television and radio re-
ceivers with needle-nose pliers and
a hand soldering iron.
The primary benefits from dip-

130

By K. M. LORD

Plant Manager, Radio and Television Dept.
General Electric Co., Hlecironics Park, Syracuse, N.

soldering as a production technique
have been increased efficiency in the
factory and better performance of
radio and tv sets in the home.

In outward appearance, the dip-
solder television chassis resembles
to a large extent a conventional
chassis. Actually, it is so con-
structed as to make possible the ap-
plication of further automatic
mechanized processes as they are
developed and perfected.

The dip-solder chassis, with its
excellent performance character-
istics, represents the beginning of

www americanradiohistorv com

Similar dip-solder machines are used for radios

Y.

a new era in receiver manufacture
—the age of mechanization.

Many of the basic principles of
the dip-solder process have long
been used in radio tube production.
Here, leads from the internal tube
elements are connected to the pins
in the base of the tube by dipping
the pins of the assembled tube in
molten solder.

Four years ago, the mechanized
soldering method was first applied
in the final assembly of components
on television terminal boards. Since
then, the method has been mastered

June, 1953 — ELECTRONICS



Loading chassis onto conveyor of dip-soldering machine for television
assembly line. Hood with Lucite draws off rosin fumes., keéping them
entirely away from workers

2008 29

' & .7

of Television Receilvers

Appearance of top of television receiver chassis after dip-
soldering of the 424 pin-type terminals having over 1.000
individual leads. Socket adapters are added after soldering

P—

L

to the point where the entire main
chassis of both television and radic
receivers, as well as terminal
boards, are produced in this way.

Application of dip-soldering to
moving-conveyor assembly of re-
ceivers involved almost 100-percent
revision in subassembly lines, in
component fabrication methods and
in the main assembly lines. Each
operation had to be changed and
streamlined to serve more quickly
and efficiently the highly mechan-
ized system of final assembly.

Ground Pin Riveter

In the metal parts section of the
television plant, the basic tv chassis
plate is first punched and formed.
This plate, which forms the main
deck of the chassis, moves to a
section where one of the first steps
is taken in preparing for the ulti-
mate dip-soldering. Here the
chassis plate is placed on a con-
veyor to pass through one of a

ELECTRONICS — June, 1953

battery of ground riveters.

The ground riveter is a semi-
automatic machine which assembles
ground pins and spring washers
and secures them to the tv chassis.
An air-operated oscillating hopper
orients and feeds the ground pins.
Another mechanism feeds spring-
steel concave washers in strip form
from a reel to a position directly
beneath the machine’s ram. A stak-
ing punch picks up a pin from the
hopper, threads the pin threugh the
washer, cuts the washer from the
strip and stakes the assembly of pin
and washer to the chassis. Sharp
edges of the washer bite into the
chassis to insure a good permanent
ground connection.

Each television main deck has
a punched hole at each location
where ground connections to the
chassis are needed. An operator re-
moves the chassis from the con-
veyor and places it in the ground
pin machine in such a way that a

WWW.americanradiohistorvy com

vertical anvil projects through each
of these holes in succession. A foot
pedal is pressed to activate the air
cylinder of the machine when the
chassis is properly positioned.

Each ground pin machine opera-
tion leaves a hollow pin, like that
of a radio tube, firmly secured to
the chassis plate and ready for in-
sertion of leads that are to be
grounded. At present 41 ground
pins are assembled to each chassis.
Production per machine runs as
high as 1,200 pins and washers per
hour, which is five times as fast as
the former method of positioning
pins and washers by hand.

Rotary Riveter

After insertion of ground pins,
the television chassis travels by belt
conveyor to a rotary riveter built
around a 40-ton Niagara press.
This performs the equivalent of 93
individual rivet machine operations
on 29 pin plates and terminal strips
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in one stroke, The capacity of the
rotary riveter is 300 completed
units an hour.

Individual pin plates and strips
are purchased with captive eyelets
at the ends of each. Two types of
terminal pins are used on these
plates. The bead chain type, used
only in television, is a straight
tubular pin slightly rounded at the
top, with the same circumference at
the bottom and the top. The second
type, the split pin, is larger at the
bottom than the bead chain type.
The split pin is tapered to the top,
and this tapered section is slit at
four points. When the terminal lead
wires are inserted in the pin, the
split end grips and holds the com-
ponent in position until the dip-
solder machine completes the con-
nection. The split pin is used
exclusively in radio receivers and
on television terminal boards. It is
being used to a lesser extent in the
television chassis.

Rising above the bed of the
rotary riveter are 25 round ver-
tical pipes in groups of five. These
are kept filled with the different
types of pin plates, pin-type tube
sockets and pin terminal strips re-
quired, all having captive mounting
rivets. At the five operating stations
around the machine, operators pick
the plates out of the pipe ends and
position them in the empty chassis
units as the table is indexed past
them automatically at a preset pro-
duction rate by a motor-driven
Geneva drive. The general appear-
ance of these pipes has earned the
machine the nickname pipe organ.

For the last stop in its trip
around the rotary riveter, the
chassis passes under the riveting
press. When in position, a cam-
operated limit switch and con-
tactors operate the press to clinch
all 93 rivets in one stroke.

Use of this machine saves con-
siderable direct labor. In addition,
it has completely eliminated the
usual tripping of foot pedals and
the resulting fatigue which accom-
panied the older individual-riveter
method.

After manual removal from the
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AUTOMATION

rotary riveter, the chassis is
equipped with front and rear
aprons on which operating controls
have previously been mounted in
subassembly operations. The chassis
is then conveyed overhead to the
start of one of the many main as-
sembly lines.

Ferris Wheels

Simultaneously with preliminary
work on the main deck of the tele-
vision chassis, the leads of hundreds
of different components are being
cut and formed in another section
of the plant preparatory to inser-
tion in the chassis. The automatic
machines that have been developed
for this purpose, known as ferris
wheels, cut and form the ends
of resistors and capacitors at a
maximum rate of 2,200 pieces per
hour., The ferris wheels are two
circular tool holders which are
mounted on the machine base in
parallel and rotate continuously.
One tool holder plate is adjustable
along the horizontal axis by means
of a screw thread and knob to fit

the different lengths of com-
ponents.
Mounted on the holders are

eight sets of die blocks, evenly
spaced around the circumference.
The sides of these blocks are re-
cessed so that forming of the com-
ponent wire leads is completed in
the recess and cutoff is performed
against the bottom edge of the
recess. Mounted rigidly on the ma-
chine are two cut-and-form blocks
against which the die blocks rotate
to cut and form the component
leads.

In operation, the part is placed
in two notches of the moving die
blocks by hand. It is carried auto-
matically through the cutting and
forming stage and ejected by means
of a rotating knockout to a chute
at the rear. Under this chute is a
corrugated cardboard box that
serves for parts storage and fits
directly into the parts dispensers
on the main assembly line. This
eliminates handling of the formed
parts until they are actually in-
serted in the chassis.

www americanradiohistorv com

Beginning operators use template with
ground riveter, but soon memorize loca-
tions of hecles for ground pins

Loading hoppers of rotary riveter

Two brushes under each machine
rotate continuously to clean the cut-
ting edges of the die blocks.

Each main television assembly
line is laid out in the shape of un
elongated U. The -chassis units
travel around on a moving conveyvor
in front of operators who work
from a sitting position. In front of
each operator are up to ten boxes
and trays holding the components
ot wires for which she is respon-
sible. Each component or length of
wire is inserted in the chassis by
placing its leads into two of the
tubular terminals provided.

To take care of components which
will be placed in the receiver after
the chassis has passed through the
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Bear of ground riveter, showing spring-steel washers in strip After ground riveter pushes tubular pin through cupped washer.
form and oscillating hopper for aligning terminal pins and upper anvil retracts and pin is pushed through chassis onic
feeding them dcown slide to chassis hole pointed anvil

Loading molded paper capacitor on one of the eight pairs of Rotating arm at rear, geared to mcin drive of ferris wheel,
die blocks of the ferris-wheel lead former and cutter pushes processed components out of die blocks fo chute below
ELECTRONICS — June, 1953 133

www.americanradiohistorv.com



Parts boxes like these are placed under lead-forming machines for loading, and fit directly
into metal dispensing bins on main assembly line. Elimination of handling operations

insures that leads will be correctly bent for diopping into chassis pin holes

Television chassis in solder pool of machine, with rosin fumes rising in clouds. Air cylin-
der at top counteracts bellying of chassis with heat by lowering rods that hold chassis
firmly down on bars projecting slightly above surface of solder pool

APPROACH To AUTOMATION

dip-soldering process special loop-
wire terminals are inserted in some
of the terminal pins.

Other special connections are pro-
vided for by key-shaped punched

copper terminals inserted in the
ground pins. Even shields in a dip-
solder chassis are specially
134

designed. With a comb-shaped lower
edge, the shields are securely
fastened by inserting the teeth into
grounded terminal pins.

Dip-Solder Machines

Finally, after its 424 terminal
pins have received the components

www americanradiohistorv com

Method of inserting shielded wiring in
pin strip. Braided shield has already
been pushed into a ground pin

Tube socket shields have comb-like
teeth that fit into ground pin holes for
anchoring simultaneously with leads

designed for them, the chassis
reaches the dip-solder machine.
Although this has a potential capac-
ity of 350 chassis units an hour,
actual production varies with the
schedule of the assembhly line which
feeds it. On television lines, the
machines are being used to flux and
dip-scolder a chassis measuring 133
inches square and containing 424
terminal pins each having from one
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Inserting punched copper strip in pin
to which a lead of an above-chassis
component must be soldered later

Inserting lead of molded paper capac-
iter in pin that already has three leads.
Four leads are limit for easy insertion

to four leads. Similar machines are
being used to solder 51 pins simul-
taneously in a terminal board and
ta solder 40 pins at once in a radio
chassis.

A dip-solder machine consists of
a flux tank, a solder tank, a
sprocket-driven endless-chain con-
veror which travels over the tanks,
and auxiliary equipment.

Rods of cold solder, some of
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which have been recovered from the
machine, are dropped into a pot
at the rear of the machine. Here
the solder is raised to the carefully
regulated temperature needed and
automatically fed into the solder
pot at a rate designed to maintain
a constant level.

Each television chassis in turn
is removed from its assembly line
and fitted into a rack on an end-
less convevor which carries it
through the automatic solder opera-
tion. The chassis is lowered first
into the flux and then into the
solder tanks by four air cylinders.
The conveyor stops, cylinder stroke
and return, and dwell time in the
flux and solder tanks are controlled
by a series of snap-action switches
and time-delay relays. An auto-
matic timing unit is used to pre-
heat the elements in the solder tank
before the start of a work shift and
to turn off the heat at the close of
the shift. A solder temperature of
600F is maintained by a thermo-
static contrel.

Dross must be skimmed off the
hot solder surface each time a
chassis is dipped. Chrome-plated
hinged wiper blades are built into
the rear of each chassis-holding
fixture to accomplish this as the
fixtures pass over the solder tank.

Fumes from the operation are
carried off by a hooded exhaust
system installed over the machine.

As each chassis is lowered into
its solder bath, capillary action
draws the solder up into the tubular
terminal pins. This provides uni-
form and complete solder connec-
tions at each terminal and little or
no chance for excess solder to cause
shorts.

After being removed from the
dip-solder machine, the chassis is
subjected to a violent vibration on
a shake table. Imperfections in the
dip-soldering job quickly show up
under this unusual stress, as loose
parts will come out. This rarely
occurs in practice, but the shake
table serves also to clear out scraps
that fall into the chassis during
assembly.

After the shake table operation,
the television chassis is lifted back
onto the main conveyor line. Here it
passes through a series of stages
during which it is prepared for in-
stallation of tubes, transformers

WWW.americanradiohistorv.com

and other above-chassis parts.

The tube socket pin plates and
transformer pin plates which were
secured to the chassis by the
rotary riveter require adaptation
before the tubes and transformers
can be mounted. Separate tube
socket adapters are used, while
r-f and i-f transformers are
mounted right on their adapters.
These adapters fit over the male
pins on the chassis and receive the
male pins of the parts. The tube
socket adapters are placed on the
tube socket pin plates by using a
tool called the wobble gun.

Before adapters are fitted on
terminal pins, dip-soldered leads
which may project through the tops
of the pins must be cut off. If this
were not done, the protruding leads
would prevent the adapters from
being properly inserted over the
pins. This clipping job is performed
by special air-driven cutters.

The wobble gun is « special
adaptation ‘of a standard electric
drill in which the drill chuck is re-
placed by a rounded plate. Behind
this plate is a single ball bearing.
When the tool is applied to the
socket adapter it agitates in such
a2 manner as to vibrate the adapter
down on the connecting pins.

Before tubes are inserted in the
television chassis, a final visual
check is made to determine whether
all connections have been made and
all components are in proper posi-
tion. So efficient has dip solder
proved that only one repair station
is operated for each television as-
sembly line. At this repair station,
any necessary adjustments are
made by an operator using a con-
ventional hand soldering iron, be-
fore the chassis passes on for com-
pletion of assembly.

Other Dip-Solder Machines

Mechanized dip soldering was
first used in the assembly of tele-
vision receiver terminal boards and
is still being used for that purpose.
In addition, dip soldering is used
on all GE table model radio receiv-
ers made at the Utica, N. Y. plant,
including clock radios. A more
recent adaptation is in connection
with mechanized fabrication of in-
dividual components.

A slight variation in the method
occurs when it is applied to smaller
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Shake table clears chassis of loose solder and scraps, and also
shows up imperfect joints

subassemblies. Here, resistors,
capacitors and wiring are hand-
positioned in the same manner as
is done on the television lines, but
it is not necessary to remove the
terminal boards or radio chassis
units from the assembly line. In-
stead, the dip-solder machine is so
installed as to form an integral part
of the assembly line itself. The
terminal board or chassis confinues
traveling in its assembly rack
directly through the flux bath. The
length of the tank and the speed of
the conveyor determine the time
the part is immersed in the bath.
When the part is ready for its solder
bath, the solder tank is raised and
lowered to perform the dip-solder
operation.

In redesigning for dip-soldering,
the television chassis had to be in-
creased in size by 20 percent over
the former conventional hand-
soldered model. No increase was
necessary in radio chassis size.

Because the television receiver is

136

"APPROACH TOo AUTOMATION

Method of using motor-driven wobble gun to push tube socket

adapters onto socket pin plates

equipped with an interlock which
automatically cuts off power when
the back is removed from the
cabinet, no protection is needed for
those terminals which might be
exposed. However, the radio re-
ceiver has no such interlock and
some method of covering exposed
terminals around tube sockets had
to be found. The problem was
solved by installing a steel. dough-
nut-shaped shield around the base
of each tube. This was later
changed to a molded plastic cover
fitting over almost the entire
chassis,

A special tube socket is used in
the dip-soldered radio chassis
which eliminates the necessity of
any adaptation to seat the tubes.
Because the television receiver in-
volves up to five times as many
tubes as the radio receiver, these
special more-expensive and bulkier
sockets were found to be imprac-
tical. For that reason, adapter sock-
ets are used in television sets.

www. americanradiohistorv com

Many important advantages and
benefits have been realized since the
dip-solder method of assembly was
begun. Perhaps the most important
of these is the increased reliability
of the finished products. The
hundreds of connections involved in
a modern television receiver are
made with absolute uniformity in
respect to the amount of solder used
and the degree of temperature ap-
plied. This means a consistent,
reliable chassis and superior per-
formance. Because the possibility
of damaging components by over-
heating is eliminated, component
failure in finished receivers is
sharply reduced.

Less wiring is required in a
dip-solder chassis as compared to a
conventional chassis. This mini-
mizes problems of establishing and
maintaining lead-dress and spacing
in the closely packed and complex
interior of the receiver.

Training Time

Dip soldering has meant a
marked reduction in the time
needed for training operators. The
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time required to train personnel
on an assembly line has been cut
by one week where that line in-
volves dip soldering.

No tools are required in the
manual positioning of components,
in contrast to the need for using
crimping pliers, soldering irons and
other tools in assembling the con-
ventional chassis. Because this
mechanization reduces the degree
of skill required for final assembly
work, the labor force is now more
flexible and its distribution within
the over-all production pattern is
simplified to a great extent.

Breadboard mockups are mounted
in front of each operator to show
the wiring and component position-
ing assigned to her station on the
television assembly line. Even a
novice operator can quickly com-
pare the work before her with that
on the breadboard. These training
devices consist of actual compon-
ents mounted on a full-size pictorial
layout diagram of the pertinent
portion of the chassis.

Another example of simplified
training techniques is operation of
the ground riveters. By supplying
the untrained operators with a
metal template which indicates the
exact positions for the terminal
pins, it is possible for the trainee
to reach a satisfactory point of

£ a

One of the molded adapters developed

for use with special dip-soldered tube

sockets. Projecting leads are sheared
off before adapter is pushed on
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Dip-soldering position on moving-conveyor line for a television subassembly terminal
board. Here the solder tank is raised by air cylinders to come up to the panel

efficiency and production almost at
once.

Since the installation of dip-
solder machines on the television
and radio assembly lines, a definite
improvement in employee morale
has been noted. This has been
credited to several factors. With
elimination of the hand soldering
iron, the work is cleaner and much
less tiring. Irritation from flux
fumes which accompany hand
soldering is completely absent be-
cause the entire dip-solder mechan-
ism is enclosed and ventilated.

Those employees formerly en-
gaged in the task of selecting,
trimming, shaping, crimping and
soldering each component are re-
leased from this work to be more
efficiently used in the manufacture
of component parts. This tends to

This i transformer has a builtin

adapter and spring-type mounting clips

that make mouniing and connecting a
single quick operation

www.americanradiohistorv.com

streamline the entire assembly
operation, shortens the assembly
line and frees floor space for other
manufacturing activities.

Manufacturing costs have been
reduced through the lessening of
the possibility of damage to com-
ponents, and the margin of error
in the assembly operation has been
cut,

The reduction in the amount of
wiring means an increase in the
space available for components and
aids immeasurably in parts stand-
ardization. This is of the greatest
importance from a manufacturing
standpoint but is, perhaps, of an
even greater importance from a
servicing standpoint. As an ex-
ample, capacitors of equal value,
supplied by different vendors, may
show considerable variation in size.
In a conventional chassis, oversize
parts from one vendor might have
to be wired outside the engineered
pattern of the chassis. In the dip-
soldered chassis, however, sufficient
room is available to accommodate
components of a different size than
specified in the original design of
the product.

Still another important advantage
of the dip-solder technique is re-
duced service cost to the consumer.
To break one connection in a hand-
soldered television or radio receiver,
the serviceman might find it neces-
sary to remove three or more in-
dividually soldered connections with
several applications of heat. In a
dip-soldered chassis, the service
operation can be accomplished with
a single touch of the soldering iron.
This, too, reduces the possibility
of damage by heat to delicate com-
ponents, speeds up the repair job,
results in less repair cost to the
owner and causes less disturbance
to the basic balance of the circuit.
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Studio engineer dials control impulses in sequence then selects desired monitor
function to check remote transmitter

N 1948, the Canadian Department
I of Transport amended its
broadcast regulations to allow
transmitter operation by remote
control. The amendment specifically
allowed two control systems, that of
telemetering and marginal alarm
relays, while provisionally allowing
any other acceptable means. Tele-
metering is sending by telephone
lines various voltage levels that are
read on a meter at the studio to
indicate the state of the transmitter
circuits at any time. The marginal-
alarm-relay system is a collection of
relays at the studio that are
actuated by sample voltages carried
over telephone lines from the trans-
mitter circuits.

It was felt by Canadian General
Electric that telemetering would be
superior operationally to the
marginal relay system because in
addition to indicating voltage levels
of pertinent circuits, telemetering
gives the amount of voltage drift
should any circuit begin to fail. The
marginal relay system can indicate
only if circuit voltage levels have
varied beyond certain preset levels.
The alarm signal tells the studio
operator only that the circuit volt-
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age has varied but not how much.

In December 1949, the first
remote control system was put into
operation at CI'AR, Flin Flon,
Manitoba. The success of this
venture resulted in equipping many
other stations with remote facili-
ties, 250 and 1,000-watt omnidirec-
tional antenna stations as well as
1,000-watt stations employing two
and three-tower directional antenna
arrays.

In operation, the studio engineer
starts the broadcasting day by first
energizing the studio equipment.
Then using the dial-and-control
unit, he actuates the power-on
switch to turn power on at the
transmitting site as indicated in
Fig. 1. After the equipment is suf-
ficiently warmed up he presses the
transmitter-on lever, placing the
carrier on the air. With all the
equipment operating the various
telemetered circuits are checked.
This is done by dialing one number
after another and marking on the
station log the meter reading cor-
responding to each number dialed.
The operation usually takes less
than a minute.

If a reading is slightly off normal

By GERALD W. LEE

Systems Engineer
Canadian Generl Electric Co.. Lfd.
Industrial Products Division
Toronto, Onturio, Canada

the station engineer can assess the
significance of the variation and in-
vestigate the cause. A simple alarm
system, on the other hand, can only
advise of trouble that has already
taken place, and cannot help in
assessing the seriousness of the
fault. Nearly all circuit failures
give unmistakable warning signs
before actually occurring. Over-age
tubes give less emission and there-
fore less r-f output; a failing trans-
former delivers less voltage to the
high voltage circuits; a defective
capacitor may intermittently bypass
a circuit to ground. All these signs
are revealed in the meter readings
at the studio.

System Elements

Besides on-oft control, indication
at the studio of all important trans-
mitter circuits, frequency deviation,
percentage modulation and r-f out-
put, the control system makes pro-
vision for operating from the
transmitter site during emergency
conditions. In addition to the alarm
svstem, an electronic lockout pre-
vents energizing the transmitter
from the studio during normal and
emergency service periods.

Control of input power, while
useful for placing power on and off
under normal conditions, becomes of
utmost importance during extreme
circumstances, such as air-raid
warnings or natural disasters. As
broadcast signals serve as an
effective beacon for aircraft re-
ceivers, it is imperative that a
station be completely shut down
within seconds of an air-raid warn-
ing. On the other hand, a station
mayv be required to broadcast in-
formation to outlving areas during
times of fire, flood or earthquake.
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Remote Control System

Telemetering system used since 1948 to control 1-kw Canadian a-m/f-m broadcast sta-

tions with omnidirectional or three-tower antenna arrays. Two pairs of telephone wires

permit studio operator to start and stop transmitter at will or monitor various functions to

If the transmitter site is isolated
at such times, remote control be-
comes vital to place the transmitter
on the air during normal shut-down.

Another safety measure, is the
automatic safe-failure feature. This
instantly removes all input power
from the transmitting facilities in
the event power fails at the studio
or the telephone control lines open
up for more than 3 seconds. If ever
commercial power, which may not
be from the same source energizing
the transmitter, should fail, or if
the control lines are damaged due to
wind, ice or snow storms, the
station owner is safe in the
knowledge that power is removed
from the transmitter.

On-Off Control

When power switch S, is closed,
line 1 is energized with 48 volts d-c
and thereafter is never de-energized
for more than 0.25 second while the
equipment is operating. The 48
volts from rectifier CR, operates
repeater relay K, energizing con-
tactor-holding relay K, which in
turn operates the main power con-
tactor K.. This contactor applies
power to the transmitter and equip-
ment in the station audio rack.

Because it is essential that the
transmitter be under complete con-
trol when on the air, the equipment
is designed to remove input power
in the event of power failure at the
studio, or the opening of control
lines for more than 3 seconds. This
safe-failure function results if the
48 volts is removed from K, In
order that transmitter shut down
shall not be caused by brief power
interruptions from the studio, K.
will maintain the coil circuit of K,
for three seconds after its own coil

ELECTRONICS — June, 1953

avoid equipment breakdown

circuit has been de-energized.

To place the transmitter on the
air, transmitter-on key S, is oper-
ated and a reset impulse lasting
0.25 second is sent out over line 1.
At the end of this impulse a voltage
is applied to line 2 (line 2-2 posi-
tive) energizing the on relay K,
which in turn operates the on
circuits of the transmitter. The
reset impulse is necessary to insure
that line 2 is connected through
stepping relay K, to relays K, and
K.. 1t is obtained as follows:

Transmitter-on key S. contacts 1
and 2 ground the coil of K,. This
relay then operates, opening the
circuit of line 1, and at the same
time de-energizing the coil of K.
After the 0.25 second the armature
of K. is released, completing the
circuit of line 1 through its con-
tacts 1 and 2, while contacts 3 and
4 apply voltage to line 2 via con-
tacts 7 and 8 of S..

The transmitter-off control also
utilizes reset impulses. When trans-
mitter-off key S, is operated, a reset
impulse is sent on line 1. At the
end of this impulse a voltage is
applied to line 2 (line 2-2 negative)
from contacts 7 and 8 of S,. This
voltage energizes the off relay K,
which removes the carrier from the
air but leaves the filament and con-
trol circuits on.

Transmitter Indication

The status of the transmitter is
indicated by three readings on the
studio meter M,  The first reading
is obtained by applyving input power
to the transmitter. Rectifier CR.
becomes energized and its current
produces a 30-percent reading on
M,, informing the studio operator
the transmitter filaments are on.

The filament time-delay relay then
starts to operate. When it has com-
pleted its cycle and the transmitter
is ready for power, rectifier CR,
produces current for a second read-
ing of 70 percent on 3. High volt-
age may now be applied to the
transmitter, which in addition to
placing the carrier on the air,
energizes meter-multiplier resistors
Y, and R.. These energized resistors
supply current to produce the third
reading on 3, of approximately 95
percent. These percentages are ad-
justable by potentiometers R, R,
and R, Status indications can only
be realized when circuit selector
relay K is in the reset position. It is
in this position when the equipment
is first turned on and after each
operation of the transmitter-on and
off switches.

Telemetering Of Circuits

In addition to status indications,
meter M, provides up to nine tele-
metered indications of transmitter
and monitor equipments. Each cir-
cuit is automatically chosen by the
selector dial on the panel of the dial
and control unit.

When the dial is pulled away
from normal at-rest position, its
contacts 1 and 2 close and ground
the coil of K.. This opens line 1 and
de-energizes the coil of K, After
0.25 second, contacts 1 and 2 of K,
close to complete the circuit of line
1 through the impulsing contacts
1 and 2 of the selector dial. When
the dial is released, contacts 1 and 2
are operated by the dial mechanism,
producing stepping impulses that
are 0.03-second-long interruptions
of line 1. These impulses are pro-
duced at the rate of 10 per second,
the number of impulses for one
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FIG. 1—Schematic diagram of Canadian GE remote-control equipment employing two telephone pairs and stepping switch for operat-
ing and monitoring 1-kw a-m broadcast transmitter

dialing cycle corresponding to the
number dialed.

For each stepping impulse, re-
peater relay K, releases for 0.03
second and its contacts 3 and 5 close
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to energize the stepping coil of K.
Each time this coil is energized, the
armature of K, moves its wiper
arms to the next contact until the
ones corresponding to the number

dialed at the studio are reached.
The first and second set of wiper
arms connect both sides of line 2
to the signal to be measured after
it has been amplified by the Autopot
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or self-balancing potentiometer.

The third set of wiper arms picks
off a sample voltage from the circuit
to be telemetered. After each im-
pulse the stepping coil of K, is re-
leased and its armature moves to
the next notch in the wiper arms,
ready for the next step. At the com-
pletion of the dialing eycle, dial con-
tacts 4 and 5 open, releasing K.
whose contacts 1 and 2 close and
maintain the circuit of line 1. The
control circuits remain as outlined
above while the studio operator
enters the desired reading in the
station log.

When the next number is dialed
the wiper arms first return to the
reset position before connecting the
circuit to be measured to the Auto-
pot and thence to line 2. This is ac-
complished as follows:

Moving the dial interrupts the
circuit of line 1. Repeater relay K,
is then released, its contacts 3 and 5
close, energizing the step coil of K..
At the same time K, contacts 3 and
4 ave opened, de-energizing the coil
of step-holding relay K, After 0.1
second, K, contacts 1 and 2 open,
releasing the step coil of K, and de-
energizing the coil of reset holding
relay K,. Simultaneously, K, con-
tacts 3 and 4 are closed, operating
the reset coil of K, which returns
the contacts of this relay to reset
position. Since the reset impulse is
automatically timed by K, to last
0.03 second, this operation will be
correctly performed even if step-
holding relay K, or reset timing
relay K, are not in precise adjust-
ment. It is noted that at the start
of the reset impulse, relay K, will
step up one before the reset fune-
tion is performed. This is of no
operational significance and could
be avoided only by adding another

relay that would contributed little
to the operation of the equipment.

The Autopot is a self-balancing
potentiometer and amplifier used
to amplify and partially isolate the
quantities to be measured from the
line. Since some of the quantities
are of negative polarity, and since
the input and output circuits of the
Autopot have a common connection
that must be grounded, it is neces-
sary to provide automatic switching
of polarity in the output circuit in
order that A, will read in the same
direction. This is done by wiper
arms K,, and K, and the Autopot,
which accepts voltages of either
polarity, reverses the negative volt-
ages, and amplifies each separately.
The step and reset buttons permit
the telemetering function to be
carried out manually at the trans-
mitter site.

Meter Zeroing

Because meter M, is very sensi-
tive, it is necessary to compensate
for stray leakage currents that may
occur in the metering line. This
is accomplished by zero potenti-
ometer R, in the dial-and-control
unit, and it is adjusted so that with
zero input to the Autopot, meter
M, reads zero. There are two ways
in which to do this, by dialing p-a
plate current when the transmitter
is off the air, then adjusting R;; or
if there is a spare position on the
stepping switch, the spare would
be dialed before adjusting R..

Telemetered indications extra
to the transmitter proper are fre-
quency deviation and r-f output
level. In order to read the former,
potentiometer R, must be adjusted
so that M, is brought to center scale.
This is done by operating fre-
quency-monitor key S, dialing 9

WHO CAN USE REMOTE CONTROL

® Equipment described in this article fulfills requirements of the Department of
Transport for Canadian a-m and f-m broadcast transmitters when they are operated
by remote control.

® Effective April 15, 1953, the Federal Communications Commission liberalized its
rules to allow somewhat similar remote operation for United States transmitters of
10 kw or less power employing nondirectional antennas.

® Broadcast station operators in Canada or the United States should check DOT or
FCC regulations before putting into operation any remote control equipment to insure
that it satisfies technical and legal requirements of the respective licensing authorities
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then adjusting R. until M, is
centered. This permits reading fre-
quency drift in either direction,
and also compensates for any drift
in the monitor operating circuits
and variation in line-leakage cur-
rents. Radio-frequency output is
preset by adjusting R, after dialing
5 at the studio. Variations in read-
ing on M, indicate variations in
transmitter r-f output level. The
remaining monitor indication, per-
centage modulation, is not tele-
metered, but warning is given of
overmodulation through use of
alarm circuits.

Alarm Circuit

The alarm circuit is normally
used only for extending the over-
modulation circuit of the modula-
tion monitor, but other circuits can
be connected to it. When over 100-
percent modulation occurs, K, is
operated, disconnecting line 2 from
the telemeter circuit and applying
48 volts d-c¢ across the line. This
operates relay K,. in the dial and
control unit, whose contacts 4 and 5
energize the alarm indicator light.
At this time 3, is protected from
the initial application of the 48
volts by capacitor C, and resistors
R; and R.. Further protection is
provided by contacts 1, 2 and 3 of
alarm relay K., which disconnect
the meter from the line and short
circuit the meter movement when
an alarm occurs.

In case of emergency such as a
failure of the studio lines, the
transmitter equipment is im-
mediately shut down as outlined in
safe-failure procedure, but it can
be re-energized and operated from
the transmitter site. Emergency
operation switch S; permits oper-
ating the transmitter completely
independent of studio control. Two
studio signals are provided to show
the switch is in use. A light indi-
cates S; is in emergency position,
and the alarm relay is operated at
the studio when conditions are re-
turned to normal. For matters of -
personnel safety, lockout switch S;
prevents operating transmitter con-
trol relays K, and K, from the
studio while an engineer is work-
ing on the equipment. It, however,
does not prevent shutting down the
entire equipment by means of the
power switch at the studio.
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NOTS Aeroballistics Laboratory at Inyokern. Gun platform for firing rockets is at right end along with control room; missile stop is

at left end of building

Microsecond Photography

Electronically controlled flash lamps used in connection with 46 precision ballistics cameras

provide up to 138 pairs of silhouette images of a rocket fired at sandbags in 500-foot indoor

range, for determining aerodynamic and ballistic characteristics during flicht

RTINS SUSR
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“

Interior of rocket test laboratory, as viewed downrange from Instrumantation, lamp setup and ballistic camera at one station.
station 3. White reflective strips on ceiling are required for Opposite position for station has only one vertical rack as
silhouelte photography. Sandbag missile stop is at far end. »hotoelectric ungating equipment serves for both sets of flash
Camera takes six images in sequence, as at top of page lamps. Tubes to detect missile are set into floor of building
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of Rocket in Flight

By E. BARKOFSKY, R. HOPKINS* and S. DORSEY

U. 8. Naval Ordnance Test Station, Inyokern, Califoruia

LECTRICAL-DISCHARGE photoflash
lamps used as the sources of
microsecond-duration illumination
for photography of rocket models
in flicht demand the design and de-
velopment of electronic instrumen-
tation to meet specific performance
and control requirements. The
special requirements are imposed
by the high accuracy desired in the
experimental data and the physical
size of the available laboratory.

The desired accuracy in the de-
termination of the aerodynamic and
ballistic coefficients of the free-
flight rocket models requires that
the transverse components of the
center of gravity of the model at
each instant of flash photography be
determined to within 0.001 ft
and the longitudinal component to
within 0.01 ft. Each corresponding
time coordinate must be known to
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within 1 usec, hence the time of
each light flash must be measurable
with an accuracy of 107° sec.

Most of the electronic instrumen-
tation directly associated with the
flash lamps is located at intervals
along each side of a 500-foot-long
enclosed range which serves as an
aeroballistics laboratory. This phys-
ical distribution of the instrumen-
tation introduced problems in the
control and monitoring of the equip-
ment. Centralization of all instru-
mertation to provide remote con-
trol and monitoring from a single
location was decided upon and
governed the design of the neces-
sary equipment.

Aeroballistics Laboratory

For experimental determination
of the aerodynamic and ballistic
characteristics of rocket models,
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inert models are launched from 40-
mm and 3-inch guns. The rockets
pass in free flight through the 500-
foot-long range building and are
photographed at 4-foot intervals
during their flight. Photographic
coverage is provided by 23 pairs of
precision ballistics cameras ar-
ranged so that the flelds of view
of adjacent cameras are overlap-
ping. This arrangement, shown
schematically in Fig. 1, provides
continuous coverage of the rocket
model during its flight through the
laboratory. Every camera photo-
graphs the model six times to give
a total of 138 pairs of images.
Figure 2 shows the orientation of
the pair of cameras at each of the
23 stations. Adjacent to each
camera is an array of three elec-
trical-discharge flash lamps, the
sources of microsecond-duration
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illumination of the rocket models in
transonic and supersonic flight.
Each lamp is operated at 18,000
volts with a 0.02-pf or 0.04-uf dis-
charge capacitor., Each bank of
flash-tubes provides a series of ac-
curately timed light flashes during
the interval that the rocket model
is in the field of view of the two
related cameras.

The circle of 3-foot radius shown
in Fig, 2 is the circle of maximum
anticipated dispersion of the model;
flash  illumination is provided
throughout the corresponding cylin-
drical volume, with reflex reflective
sheeting serving as the background
for silhouette photography of the
rockets in flight.

Master Timing System

The master timing system in Fig.
3 continuously provides accurate
timing signals to each of the sta-
tions of the laboratory. These
signals are then gated in svnchron-
ism with the passage of the rocket
model to produce the precisely
timed light flashes. These expose
negatives to give 138 pairs of photo-
graphic images of each vrocket
model, from which determinations
of the corresponding position co-
ordinates must be made.

A secondary time standard which
provides a 120-ke signal is followed
by a series of binary counters. This
array of counters serves as a fre-
quency divider to provide a selec-
tion of 96 frequencies in the
range from 29.3 to 15,000 cps.
Parallel outputs provide 1-micro-
second pulses of 10 volts across 100
ohms.

Each of the binary counters may
be switched from the frequency-
divider circuit. The first four
counters provide division by 1, 2, 4,
8 or 16, depending upon the number
of active counters. Four of the re-
maining five counters in the chain
are connected to feedback circuits.
The possible combinations provide
a selection of 32 integral division
factors of 1 through 32, inclusive.

To obtain the desired accuracy of
1 usec in determination of the time
coordinates, it was necessary to
take account of the time of trans-
mission of the signal from the
master timing system to the most
distant station. A 500-foot-length
of RG-22A /U Twinax cable carries
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FIG. 3—Master timing system used to insure that time of each flash will be determin-
able to within 1 microsecond

the timing signal to station 23; the
time delay over this distance is
% vsec, Compensation for this time
delay is provided by using the same
length of cable to each of the sta-
tions.

Station Triggering System

The electronic instrumentation
associated with the electrical-dis-
charge flash lamps at each station
is shown in Fig. 4. The light screen
and two photoelectric units con-
stitute the triggering system which
initiates the flashing of the elec-
trical-discharge flash lamps. Two
photoelectric units are needed to
cover the circle of dispersion, as
shown in Fig. 2. The light screen is
a 9-foot-long linear array of six 60-
watt GE Lumiline incandescent
lamps. To provide a continuous-
line light source, light from a 25-
watt showcase lamp is reflected by
a prism at each of the five gaps
between the lumiline lamps. The
light screen is operated with d-c
voltage; flicker with a 60-cyvcle
power source was found to be about
7 percent, far too great since the
triggering system must respond to
a modulation of 1 percent by a
rocket model passing through.

The photoelectric unit utilizes a
1P21 photomultiplier tube followed
by a 2-stage amplifier and a 2050
thyratron, connected as in Fig. 5.
The 1P21 is operated with a total
dynode voltage of only 408 volts

(giving an amplification of 8,000)
in order to obtain a good signal-
to-noise ratio (10:1) with 1-percent
modulation. The amplifier has a
maximum gain of 300 and has half-
power points at 30 and 10,000 cps.

This photomultiplier-amplifier
combination was found to give a
more favorable signal-to-noise ratio
than was possible with greater gain
in the photomultiplier tube and less
in the amplifier. The thyratron is
biased at —6 volts and when fired
will deliver a 5-microsecond pulse
of 60 volts across 100 ohms. This
signal initiates action in the gating
unit.

Gating Unit

The purpose of the gating unit is
to pass six timing pulses of a pre-
set frequency; this will result in the
flashing of the electrical-discharge
lamps in synchronism with the pass-
age of the rocket model. A block
diagram to illustrate the action of
the gating unit is given in Fig. 6.
The triggering signal from either
or both of the photoelectric units
trips the start thyratron of the
gating unit. The thyratron signal in
turn starts a cycle of the one-shot
gate-forming multivibrator. The
multivibrator pulse carries six of
the timing pulses over the voltage
barrier of the diode gate. The
timing signals passed by the gate
drive the blocking oscillator; the
negative output of the latter is fed
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FIG. 4—Photoelectric system used for ungating precision timing signals at each
station in sequence as rocket flies down the range

through parallel outputs to driver
units of each station. The open gate
is closed by the phantastron gate-
width timing circuit.'

The phantastron action is started
by the first of the six timing signals
coming through the system; the
period of the phantastron cycle is
determined by the preset control
voltage. The voltage-control dial is
calibrated to read directly the gate
widths equal to the time required
for the rocket model to travel the
photographic length of each sta-
tion. It is expected that the velocity
of the model can be predicted to
within 1 percent; in fact, it is
planned to fire identical models on
an outdoor range to check their
velocity and stability before launch-

ing them through the Aeroballistics
Laboratory.

The range of velocities of the
rocket models will be from 800 to
6,000 ft per sec. The corresponding
gate widths are set somewhat
greater than would be expected
(25-3.3 milliseconds) for a station
length of 20 feet, since the photo-
graphic fields of view are over-
lapping and hence longer than 20
feet. The gate widths are set for the
time of travel of the model over
26 feet. In the event of a failure
in the phantastron gate-width
circuit, the gate-forming multi-
vibrator will close the gate when it
returns to its initial state in a
natural period of 40 milliseconds.

The phase relation between the

single triggering pulse of the photo-
electric unit and the continuous
timing signal is entirely arbitrary.
Depending upon this phase rela-
tion, the start of the flashing of
the lamps may occur immediately
after the photoelectric signal or
may be delayed as much as the
period of the timing signals. The
timing signal frequency is chosen
to give one flash at each 4 feet of
travel of the model, hence the first
flash may occur with the missile
anywhere between the plane of the
triggering system and 4 feet
farther down-range. This random-
ness is a small cost to pay for the
gains from the use of the master
timing system.

The schematic diagram of the
gating unit is given in Fig. 7. When
start thyratron V, is fired, it re-
mains in a conducting state until
it is reset by an external circuit
which momentarily removes the
plate voltage. This makes it im-
possible for the gate to be re-opened
by the sabot which will sometimes
follow the rocket model.

The negative pulse from the start
thyratron is applied to the normally
cut-off plate of gate-forming multi-
vibrator V,. Half of dual-diode V.
isolates the multivibrator and pre-
vents its being triggered except on
firing of the start thyratron.

The positive pulse from the multi-
vibrator opens gate diode V,, thus
permitting the timing pulses from
transformer T to pass. These pulses
are amplified by V. to drive block-
ing oscillator V,. The output pulses
of this oscillator, of 1-usec duration
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FIG. 6—Gating unit, showing timing signals on square-waves
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FIG. 7—Circuit of gating unit used to pass timing signals only when rocket is in camera range

with a negative peak level of 25
volts, are conducted to the driver
units through output plugs. These
negative pulses are also amplified
and inverted by V,, and the first of
them starts the phantastron action
of V..

The pulse output of the phantas-
tron is differentiated by an R-C
network. The trailing-edge pulse is
passed by the lower half of diode V.
and cuts short the action of the gate-
forming multivibrator, thus pre-
venting further timing pulses from
passing through the diode gate. If
it is desired to close the gate by
means of the signal from the photo-
electric triggering system of the
next station, that signal is ampli-
fied and inverted by V., to cut off
the gate-forming multivibrator.

Local or remote operation of the
relay at V, results in a single flash
of the lamps at the station. This
gives a simple check of the per-

146

formance of most of the circuitry
of the station system.

Driver Unit

The driver unit serves to raise
the level of the timing pulses from
the gating unit and provide high-
voltage, low-impedance outputs to
drive the hydrogen thyratrons of
the flash units. A circuit diagram
of the driver unit is given in Fig.
8. The burst of six timing pulses
from the gating unit is amplified
by V. which in turn drives cathode
follower V.. The output of the latter
drives buffer amplifier V,, followed
by three 807 cathode followers. The
signals from these are 1-usec pulses
with a level of 400 volts across 500
ohms. These signals are passed by
a coaxial cable to the flash units.
The driver unit also provides a
regulated negative bias of 150 volts
for the flash-unit thyratrons.

Each flash unit contains the

resonant-charge® and thyratron-dis-
charge™* for the capacitor of its
associated flash lamp, as shown in
Fig. 9. The 1.25-henry charging re-
actor is in series resonance at 1,000
¢ps with a 0.04-uf flash capacitor
(used for the two outer lamps of
each three-lamp array) and at
1,414 cps with a 0.02-uf capacitor
(for the center lamp). A 5C22
hydrogen thyratron serves as the
switch in the discharge circuit of
each flash unit.

Flash Unit

The flash lamp is operated at the
end of a 25-foot length of the 52-
ohm RG-8/U cable and appears
quite well matched. Tests were
made with a rotating-mirror
camera to measure the simul-
taneity of the flashing of the three
lamps in each array; the flashes
were found to occur within 0.25
vsec of each other.
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FIG. 9—Flash unit arrangement used for individual flash lamps
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FIG. 10—Disconnect unit serving as safety system

The tlash units are connected to
the high-voltage power supply
through disconnect units, as in Fig.
10. An antenna transfer relay in
the disconnect unit serves as the
series switch between the high-
voltage power source and the flash
units at each station. The coil of
this switch is so interlocked with
other circuits that it is energized
only when the filaments of the
hydrogen thyratrons of the three
associated flash units are turned on
and the door of the rack housing
these units is closed.

High-Voltage Power Source

The source of power for the flash
lamps is a 500-uf energy-storage
capacitor bank. Design studies
proved it to be more economical to
operate the lamps from a capacitor
bank than to design and construct
a high-voltage rectifier which would
deliver the peak power required
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upon instantaneous demand. The
reason for this is that even though
the power demand for the fraction
of a second required by the rocket
model to pass through the labora-
tory is high, the total energy re-
quired is very small. The power
requirement for six lamps flashing
at any one time at the maximum
planned rate of 1,600 times per sec
is approximately 50 kw. The total
energy for the six flashes at any one
station is about 200 watt-seconds,
and the total energy required by the
flash lamps of 23 stations is 4,600
w-sec. The energy stored in the
500-uf capacitor bank at 10,000
volts is 25,000 w-sec. The efficiency
of the resonant-charging cycle is 90
percent, hence the total energy
drawn from the source is 5,100
w-sec or approximately 20 percent
of the total available energy. This
means that the last flash (the
138th) will be only 80 percent as

FIG. 11—Circuit of high-voltage power source for flash lamps

bright as the first. This difference
is hardly noticeable, however, in
the logarithmic response of photo-
graphic emulsions.

The 500-uf ecapacitor bank is
charged by a surplus radar power
supply (RA-38 of the SCR-268),
shown in Fig. 11. This supply can
deliver one-half ampere at 10,000
volts and hence charges the 500-uf
bank in a few seconds.

REFERENCES
(1) Britton Chance et al, editors,
“Waveforms,” Vol. 19, MIT Radiation

Laboratory Series, McGraw-Hill Book Co.,
New York, 1949, p 195-200.

(2) G. N. Glasoe and J. V. Lebacqz,
editors, “Pulse Generators,” Vol. 5, MIT
Radiation Laboratory Series, McGraw-Hill
Book Co., New York, 1948, p 356-372.

(3) Kenneth J. Germeshausen, New
HHigh-Speed Stroboscope for High-Speed
Motion Pictures, Jri. Soc. Motion Picture
Ewgr., 52, p 24, March 1949, Part IL

(4) Williamy T. Whelan, High-Speed
Photographic System Using Electronic
Flash Lighting, Jrl. Soc. Motion Picture
Engr., p 116, March 1949, Part II.

147
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Major components of the automatic pinspotter. Electrical control unit determines
proper cpercting cycles for sweep and table

HE AUTOMATIC PINSPOTTER is an

electromechanical device that
will perform the bowling functions
usually performed by the pinboy.
This includes setting up the bowl-
ing pins, clearing the alley of
downed pins, returning the ball to
the bowler and rearranging the pins
for the next bowling cycle. The
present unit uses electronic circuits
for sensing and controlling the me-
chanical functions of the maehine.

Operating Cycles

The functions of the automatic
pinspotter are categorized into the
following cycles: first ball, second
ball, strike and foul. Two sets of
standard ten-pins are employed. In
a normal first-ball cycle, where
some pins are left standing, a time-
delay is provided to allow wobbling
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pins to either fall or stand. A table
then descends, grips the standing
pins, and raises them to allow a
sweep to remaove the dead wood.
Standing pins are then replaced on
the exact spot from which they wzre
lifted.

After a second ball is bowled the
sweep clears all pins from the alley.
The table descends, spotting a new
set of ten-pins and the machine is
again ready for a first-ball cycle.

If the table descends in a first-
ball cycle and finds no pins standing,
this information is transmitted to
the electrical control which changes
the machine function to a strike
cycle. The sweep clears the deck
and a new set of ten-pins is set up.

If a bowler gets a spare in the
tenth frame, he is allowed a third
ball. If pins are left standing, the
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alley must be cleared and the
machine returned to a first-ball
cycle for the next bowler. A reset
button, accessible to the bowler,
cycles the machine to the start of
a first-ball cycle.

The major components of the pin-
spotter are placed on the main
frame mounted over the pin setting
area. The sweep pushes fallen pins
from the alley into the pit. As the
pins and ball fall into the pit, they
are conveyed by a continually oper-
ating conveyor belt toward the rear
of the machine. A cushion allows
the pins to pass under to the rear
of the pit and guides the ball to one
side of the pit where the ball is
lifted by a vertical belt to a track
which returns it to the bowler.

A large wheel, at the rear of the
pit elevates the pins to a distributor
belt.

The distributor is an extendable,
movable conveyor which indexes
from one pin location to the next
placing the pins in the unoccupied
pockets of the table. The bowling
pins are held till the machine
reaches its spotting cycle, at which
time they are brought into a verti-
cal position and place on the alley.

Offspot pins are replaced by free-
floating clamping pads which adjust
themselves to the pin position. They
are then locked, holding the pin
firmly during the up and down
movement of the table

Control Chassis

The electrical devices associated
with the pinspotter include drive
motors, switches and solenoids
which are interconnected, synchro-
nized and controlled by the electri-
cal control chassis. Operation at
the correct time during the cycle is
controlled by a bank of cams and
miniature switches, relays and
starters.
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Bowling

Alleys

Four distinct operating cycles allow the automatic pinspotter to handle all possible

bowling situations including replacement of offspot pins. Electronic circuits are used as

foul detector and to provide time delay to allow pins to settle.

Latch type relays perform the
memory functions. These relays
control the start of the machine cy-
cle and determine whether a first or
second-ball eycle is being performed.
They also control the table and de-
cide whether pins should be placed
on their spots or whether the respot
mechanisms should be brought .into
play. In addition, the memory unit
controls the table cycle, regulates
the number of pins being delivered
by the distributor and overrides
other machine functions in the case
of a foul as determined by a photo-
electric foul detector.

The memory relays are actuated
by switches located in various com-
ponents of the machine. Over-travel
switches on the table connecting
rods, turn the machine off if a pin
jams under the table.

Time Delay

An electronic time delay func-
tions on the first-ball cvcle to delay
the lowering of the table and on the
second-ball cycle to delay the start
of the sweep. A parallel-connected

the starting contact in the cathode
circuit closes, the tube begins to
pass current as the timing capaci-
tor charge is dissipated. As tube
current increases, a sensitive relay
coil is energized, making circuits in
the appropriate control centers.
Principal design considerations in
selecting an electronic timer
centered around the simplicity, re-
liability and low cost as compared
to mechanical, thermal, pneumatic
or hydraulic delay systems.

Foul Detector

The foul detector automatically
cycles the machine when a foul is
committed by the bowler.

Both plates of a 6SNT (see ac-
companying circuit diagram) are
connected to the relay coil and both
grids are normally negatively biased
to approximately —40 volts d-c, pre-
venting the tube from drawing
plate current. The type 927 photo-
tubes have low resistance when
exposed to light and pass sufficient
current to keep the grid negative.
When the light beam is interrupted,

6SN7 dual-triode is used. When the phototube resistance increases
nov
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Circuit of the foul-detecting unit. Cam-operated switches control foul bell and
light
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to a high value, practically stopping
the current flow through the grid
resistor. The grid then loses its
bias through the 10-megohm resis-
tor to ground and allows half the
tube to conduct energizing the
relay. The upper contact on the
relay then opens the ground con-
nection which normally keeps posi-
tive plate bias off the other 6SN7
grid, thereby making this half of
the tube draw plate current also
through the relay which then be-
comes locked in the energized posi-
tion.

The relay contacts in the ener-
gized position ring the foul bell and
apply power to a motor operating
a double cam. The cam closes
a switch which lights the foul light
and applies power to its own field
coil. It then closes a second switch
which unlocks the relay, stopping
the bell in two seconds. The cam
shaft turns exactly one revolution,
near the end of which the grid con-
trol switch opens. At the end of the
revolution, the motor switch opens,
shutting off motor and foul light.

An unusual feature of the foul
detector is the use of a high sensi-
tivity amplifier operating 10 meg-
ohms above ground, controlled by
a phototube some 60 feet away,
without the need of shielded wiring
when run alongside the 6 volt a-c
light source line. Actually, the a-c
line serves as a shield to the grid
lead such that undesirable pickup
in the grid lead is cancelled or elim-
inated by proper phasing and bal-
ancing of the a-c lines with respect
to the grid lead.

A variable time delay provides
adjustment for the phototube re-
sponse time so that the unit can be
set to discriminate between the
short interruption of the bowling
ball and the longer interruption
caused by a bowler’s foot.
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Determining Properties

Resistance-temperature characteristics of bulk germanium and other semiconductors are

determined oscillographically by pulse-heating method. Measurement from temperature of

liquid hydrogen to 650 K takes less than a second to achieve

LECTRICAL PROPERTIES of semi-
E conductors are determined by
the density of the carriers which
transport the electric charges, the
temperature dependence of the
carrier concentration, and the mo-
bility of the carriers. To determine
these quantities, Hall and resistivity
curves must be taken as functions
of temperature.

Measurement Techniques

If the conventional method of
obtaining resistivity-temperature
curves is employed, a stable tem-
perature is established within the
semiconductor and the resistivity
measurement is then made at that

This article is based on a paper delivered
at the 1952 National Electronics Confer-
ence. The conference paper appears in the
NEC Proceedings

particular temperature. Successive
temperature and resistivity mea-
surements give the characteristics
of the specimen under observation.
The fact that thermal equilibrium
must be established before each
resistivity reading means that the
process of obtaining this data may
take many hours.

During the extended execution of
these measurements, processes may
take place within the semiconductor
(such as oxidation, healing out of
defects, and so on) which would
substantially alter its resistance-
temperature characteristics. This
is tantamount to completing the
experiment with a specimen dif-
ferent from the one with which
the experiment commenced.

To overcome this difficulty one
may employ a method"? for the

simultaneous ascertainment of the
temperature and resistivity that is
very rapid as compared with the
processes which might cause
changes in the electrical properties
of the sample. Such a dynamic
method was worked out by Ehren-
berg and Hirsch®* who applied it
to the study of the electrical prop-
erties of thin films of such ma-
terials as lead sulphide.

Apparatus

The apparatus (Fig. 1) consists
essentially of a circuit to measure
the resistance of the specimen, a
circuit to provide power to heat
the specimen and a cireuit to meas-
ure the temperature of the specimen
as its temperature is increased.

A small, constant, nonheating,
measuring current 7, of between

SPECIMEN
MEAS CUR +300V
NETWORK
._‘ ] [ 1 —~ |
60-cps |HEATING A=INPUT i
A_¢ | POWER GROUNDING SPECIMEN SUBTRACTOR ——{A-AMPLIFIER [CHANNEL v ~~
UNIT SWITCH ——‘— Aj swwcﬂ
-l
SYNC FROM | Puret | |
PULSE - |
TIME BASE ] CONTROL INTENSIFIER .
‘ UNIT [
L RES h
KEY THERM B-AMPLIFIER
THERMOME TER
MEAS

FIG. 1—Block diagram of equipment used in determining resistance-temperature characteristics of bulk semiconductors
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of Bulk Semiconductors

0.05 wa and 25 ma is passed through
the specimen. This range of cur-
rent provides a voltage across the
specimen which, when amplified,
will be sufficient to produce a mea-
surable deflection on the oscillo-
scope. This current develops poten-
tials with respect to ground. A sub-
tracting unit (Fig. 2) determines
the voltage difference between the
probes applied to the specimen.
The resulting difference signal is
amplified (in the A amplifier, Fig.
2) and applied to a switching ar-
rangement (V, and V., Fig. 3).
This switch applies the signal for
one half of the switch cycle (switch-
ing frequency 60 or 120 cps) to the
final amplifier (Fig. 3) from which
the signal then goes to the vertical
deflection plates of the cathode-ray
oscilloscope.

Since the measuring current ¢,
is constant, the voltage developed
across the voltage probes on the
specimen manifests itself in a de-
flection of the crt beam propor-
tional to the instantaneous resist-
ance of the specimen.

Heating Circuit

Mercury vapor rectifiers, the
power input to which is controlled
by a continuously variable trans-
former, provide a rectified but un-
filtered alternating current (60 eps)
to heat the sample. To make the
heating time shorter or longer,
depending on the rate of the dis-
rupting process taking place within
the semiconductor, the length of
time that the heating current passes
through the specimen may be varied
from 0.060 to 0.75 second by means
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FIG. 2—Circuit determines voltage drop across probes on surface of semiconductor
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by circuit of Fig. 2 and signal from gold film resistance thermometer circuit (Fig. 5)
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of the pulse width control P, (shown
in the timer section of Fig. 4).

During the half cycle when there
is heating current passing through
the specimen, another electronic
switch grounds the terminals of the
A amplifier. If not grounded, the
voltage developed across the speci-
men by the relatively large heating
current might be sufficient to over-
load the A amplifier.

Gold Thermometer

The gold film resistance ther-
mometer receives a constant cur-
rent of 2 to 10 ma. The voltage drop
across the thermometer is propor-
tional to the thermometer resist-
ance. The voltage necessary to
return the temperature or B trace
to fiducial zero can be read from
the calibrated potentiometers P, or
P, (Fig. 5). The change in voltage
across the thermometer can be as-
certained from the deflection of the
B trace above the fiducial zero on
the face of the oscilloscope. Refer-
ring to a thermometer calibration
chart it is possible to obtain tem-
perature as a function of relative
change in resistance of the ther-
mometer. Thus deflections of the
B trace may be interpreted in terms
of the temperature of the specimen.

The thermometer signal is ap-
plied through the same electronic
switch as the resistance signal
During the half cyvecle when it does
not apply the specimen resistance
signal to the cathode-ray tube, the
switch permits the temperature sig-
nal to be passed to the vertical de-
flection plates of the oscilloscope.
In effect, the switch alternates
every 1/120 or 1/240 second (de-
pending on the switching fre-
quency) the signal to be applied to
the vertical deflection plates of the
cathode-ray tube. The instantaneous
temperature and resistance of the
specimen may be ascertained be-
cause curves representing each
appear as two discontinuous traces
on the face of the oscilloscope.

A time base provides linear saw-
tooth sweep voltage for horizontal
deflection plates.

Specimen Holder

Figure 6 shows a diagram of the
essential parts of the specimen
holder. The platinum potential
probes and piano-wire springs are
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sheathed in pyrex glass and all are
incorporated in a single unit. The
pyrex glass extends down below the
end of the piano wire for about
§ inch. A small tip of the plat-
inum wire extends through the
bottom of the tip of the pyrex glass,
and the other end of the platinum
wire extends out the side of the
pyrex, whence it goes to the appro-
priate terminal on the base of speci-
men holder. This arrangement is
used to reduce the amount of heat
conducted away from the specimen
by the potential probes.

A wooden support is provided as
a support for the thermometer
against which it is pressed. Wood
was chosen because its thermal
conductivity is several orders of
magnitude less than asbestos. The
piano-wire springs that serve to
press the potential probes against
the specimen also serve to press the
specimen against the thermometer
that is backed by the wooden sup-
port.

The heating and measuring cur-
rent electrodes consist of platinum
foil interposed between the plated
ends of the specimen and the mica
supports,

The bakelite base of the specimen
holder is circular in shape and fits
a sealed container designed to hold
the specimen and specimen holder
for resistivity measurements start-
ing at low temperatures. Brass is
used for the container because it
has a high thermal conductivity.
Circular rings provide a seal for
the top of the container. Electrical
contact is made from the terminals
on the base of the specimen holder
through Sperti seals to the outside
of the container.

To make measurements starting
at the temperature of liquid nitro-
gen, the container with the speci-
men holder in it is submerged in
the coolant bath.

To diminish the time lag between
the actual temperature of the speci-
men and the response of the ther-
mometer, the mica backing on which
the gold film is painted was made
as thin as possible by splitting the
mica sheets under water with a
steel needle. It was possible to ob-
tain mica about 2.5 » to 2 u thick.
From these thin mica sheets the
thermometer blanks are cut, roughly
in the shape of a T. The blanks are

then painted with three layers of
gold bright. After the first two
layers, the thermometers are baked
at 200 C; after the third they are
baked for 3 hours at 400 C to insure
that all the vehicle is driven off.
The resulting gold film is then
scratched with a sharp stylus to
provide a narrow, high-resistance
electrical path. The room tempera-
ture resistance of a thermometer
should be about 180 to 200 ohms.
The gold film resistance ther-
mometer is calibrated in percent
change in the resistance as a func-
tion of the absolute temperature.
The average sensitivity of these
thermometers is about a 10-percent
change in the resistance for a
change of 100 C in temperature.

Specimen Preparation

The semiconductor specimens
used in these experiments were
usually 3 or 4 millimeters wide, 12
to 14 millimeters in length, and less
than 0.5 millimeter thick. A thicker
specimen would bring about a
time lag between the response of
the thermometer and the transient
temperature of the specimen, as the
specimen will tend to be hotter in
the middle. If the sample is thin
and if the thermal conductivity is
relatively high, the entire specimen
will be at an almost uniform tem-
perature.
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FIG. 4—Pulse unit
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The specimen is ground to the
desired thickness with carborun-
dum powder and then etched. The
specimen is plated on each end to
facilitate better electrical contact
to the heating and measuring cur-
rent electrodes. If the contacts here
are not good, there may be suffi-
cient power dissipation in the con-
tact resistance to burn holes in the
platinum foil of which the elec-
trodes are made. This danger is
particularly evident when the speci-
men is heated to higher tempera-

tures by a large current density.
Calibration and adjustment pro-
cedures are as follows: Assume
that a semiconductor crystal has
been placed in the specimen holder,
the resistance channel or A circuit
is connected and the gold film re-
sistance thermometer is connected
to the input terminal. Let the
initial temperature of the specimen
be room temperature. To heat the
specimen to 500 C in 0.5 second,
the procedure would be as follows
With S, (Fig. 2) in position 2

- PIANO WIRE SPRING-,
. ™
h
PYREX __ , THERMOMETER
GLASS
RHODIUM R
PLATING "
G_.
‘\
1~ "~ POTENTIAL
T b LEADS
- AY
L= HEATING AND
zT MEASURING CURRENT
MICA - CURRENT
SUPPORTS  LEADS ECECTRODES
FIG. 6—Specimen holder design is

largely responsible for versatility of
bulk semiconductor resistance-tempera-
ture characteristic equipment
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FIG. 7—Calibrator circuit. Precision resistors are selected by S:

and S, (Fig. 5) closed, S, (Fig.
5) should be in position 2 which
is the zero position for the ther-
mometer channel.

Resistance selector switches S;
(Fig. 2) and S. (Fig. 5) are set
to the lowest gain position, and P,
(Fig. 3) is adjusted to shift the
A and B traces together to a fiducial
zero (the horizontal line drawn at
an arbitrary position on the face
of the cathode-ray oscilloscope)
after these traces have been brought
into coincidence by means of P,
(Fig. 5).

Switch S; (Fig. 2) is then set to
maximum gain. If the A trace
shifts substantially P, (Fig. 2) is
readjusted to make the d-c level
independent of the gain. Switching
Ss back to the minimum gain, and
resetting the zero by means of P,
and P,, the procedure is repeated
until there is no shift in the A
trace as the gain is varied.

This procedure is repeated for
the B trace using 8., P, (Fig. 5),
P, and S, for resetting the zero.

Either P, or P; (Fig. 5), depend-
ing on which channel is used, is
then adjusted to reset the zero of
the temperature trace. Current
selector S,, (Fig. 5) is set so that
when the B signal has been com-
pensated for, P, which is a cali-
brated potentiometer, reads between
300 and 500 millivolts. Switch S,
is closed and S,, set to position 2 to
check the zero. If it is necessary
to reset the zero by means of P,
and P, one must first make sure
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that the specimen has returned to
the original temperature.

Typical Values

As an example assume that
P, (Fig. 5) reads 400 millivolts. The
thermometer  calibration chart
shows that a temperature of 300 C,
corresponding to 30 percent in-
crease in the resistance of the gold
film thermometer, is equivalent to
an increase of 120 millivolts. Switch
S. is then set to the calibration po-
sition. Selecting 100 millivolts on
the calibrator (S; Fig. 7), S. is ad-
justed so that an increase of 120 mv
from the thermometer produces a
full-scale deflection of the B trace.
If a round number correspondence
is desired between the temperature
of the specimen and the B deflection
(for example 300 C =~ 60 mm) to
facilitate calculations. P, (Fig. 3) is
used as a fine control; otherwise P,
is on zero gain.

Next switeh S, is closed and S,,
set to ground. It is always advisable
to keep S; and S; in the normal posi-
tion when not actually making a
measurement. In this way it is eas-
ier to see if the traces have drifted
from the fiducial zero on the scope.
With S; in position 4, and S; in posi-
tion 6 (maximum gain), the cali-
brator (and S,, Fig. 7) is adjusted
to give 5 volts. The A trace should
not change its position by more
than a few millimeters. If the shift
is substantial one can adjust P,
(Fig. 2). The adjustment should
not be necessary more than once

every few months or so.

Switeh S; is then moved into po-
sition 3 and S, in the position of
minimum gain. The A deflection is
now calibrated in terms of millivolts
per millimeter of deflection of the
A trace. Turning switeh S, to posi-
tion 1 and selecting the A current
by means of S, and S, (Fig. 7), a
convenient deflection of the A trace
at room temperature may be chosen.

If the specimen resistance is
small it is better to increase the 4
gain by means of S; (Fig. 2) than
to increase the A current to give a
larger deflection. In this way a
larger resistance is kept in series
with the A current source, thus in-
suring a constant current for the
specimen, even though the resist-
ance of the specimen may change.
Continuing with the procedure, S-
is returned to position 2 which
grounds the A channel. The hori-
zontal sweep frequency is adjusted
so that one complete sweep takes 0.7
second.

With S, (Fig. 4) closed the
length of the timing pulse is set to
0.5 second by counting the 60-cps
switch pulses between the begin-
ning of the trace and the position of
the timing pip until they run up to
0.5 second. With the heating cur-
rent switch (not shown) open and
the pulse switeh S, (Fig. 4) on the
automatic position, depress the key
for a trial pulse. When S; is moved
to the measure position there should
be no change in the deflection of the
A trace. If there is, the polarity of
the d-e¢ heating unit input should be
reversed. This will change the phase
of the shorting signal with regard
to the electronic switch of the ver-
tical amplifier.

If trial heating pulses are per-
missable, S, (Fig. 5) is opened
(turned to oN) and a heating pulse
is passed through the specimen.

As much resistance as possible
should be left in series with the
specimen to insure a constant meas-
uring current. The heating current
is adjusted to give appropriate tem-
perature rise. Length of the heat-
ing pulse is selected by P..

If trial heating pulses are not
permissable the proper setting of
heating current must be estimated
from previous experience.

Between observations S, is re-
turned to position 2 and S, OFF
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(closed) to check for any drift of
the traces from the fiducial zero. Be-
fore making another pulse measure-
ment the specimen must be returned
to the temperature from which it is
supposed to start by checking the
fiducial zero.

Figure 9 shows a typical oscillo-
gram resulting from the pulse heat-
ing measurement of germanium.
The points of the traces of the oscil-
logram are not straight lines be-
cause, the voltage activating the
electronic switch which alternates
the signal to the oscilloscope is not
exactly square. This explains a
slight hook at the start of each line.
The reason the lines are not all of
the same length is that the horizon-
tal sweep voltage is not linear. Since
there is slight cooling during that
half of the cycle when there is no
heating current passing through
the specimen, each new line of the
temperature trace starts at a little
lower position (lower temperature)
than the previous line.

Calculation

To interpret the oscillogram in
terms of resistivity versus tempera-
ture, various adjustments must be
recorded at the time the measure-
ment is performed. Knowing the
sensitivity of the A amplifiers and
the sample measuring current, the
resistivity may be obtained for each
point of the curve. Knowing the
compensating voltage in the ther-
mometer circuit and the sensitivity
of the B amplifier, the percentage
change in resistivity of the ther-
mometer may be obtained. From the

initial temperature of the thermom-
ter and the thermometer calibra-
tion, the temperature may be calcu-
lated for any time.

A plot of the logarithm of the
resistivity of various germanium
samples as a function of 1/T gives
the typical curve observed with
conventional methods. The follow-
ing is a table of the energy gaps for
germanium calculated from the
slope of such curves in the intrinsic
range obtained by the pulse heat-
ing method.

0.12 ohm cm 0.73 ev
1.2 ohm em 0.76 ev
43 ohm cm 0.75 ev
5.7 ohm em 0.73 ev
13.0 ohm em 0.74 ev
21.0 ohm cm 0.75 ev

These values are in agreement
with those obtained by the conven-
tional method.

If it is assumed that the number
of carriers is constant, and if the
scattering is due to lattice vibra-
tion, in this temperature range the
resistivity should follow the T**
law.

In the temperature range be-
tween 110 K and 230 K the curve
for the higher resistance sample
follows the 7% law. Below this tem-
perature range the resistivity is
higher than predicted by the T**
law. This is to be expected because
the resistivity resulting from im-
purity scattering can no longer be
considered as negligible. Above this
temperature the resistivity is lower
than expected. In this range the in-
trinsic electrons and holes begin to
make their contribution to the con-
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duction process. Because the num-
ber of carriers increases, the ob-
served resistivity is lower than pre-
dicted by the T**law. In agreement
with this discussion, the traces for
the lower resistivity sample show a
narrower temperature range in
which the T law is fulfllled™*".

Similar results were obtained by
pulse heating of silicon. Since, in
general, silicon does not go into the
intrinsie range until a much higher

= o200 C
20 OHMS ——=.--. .

RESISTANCE %!
,

AT 25C
15 OHMS M

B

0 2SECOND |

FIG. 9—Tracing of typical oscillogram
of resistance-temperature characteristic
for germanium sample

temperature than germanium, one
must increase the heating current.
Calculation of the width of the for-
bidden energy gap yields a value of
1.09 ev.

The results of the pulse heating
of tellurium were as follows: the
energy gap is 0.33 ev and two high
temperature slopes are observed;
the second slope gives a value of
0.58 ev and corresponds to an in-
creasing number of defects at high
temperature.®

The author is indebted to K.
Lark-Horovitz of Purdue Univer-
sity for suggesting the pulse-heat-
ing method described in this article.
The program that led to its devel-
opment was supported by a Signal
Corps contract. The mica sheets
used in the gold thermometer were
prepared by K. W. Meissner and the
single crystal germanium specimens
were prepared by Louise Roth.
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British TV Relay Uses

Anterna tower and repeater station on Britain’s microwave television relay

60-MC QUTPUT FROM
I-F AMPLIFIER
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FIG. 1—Ouiput stages of microwave repeater showing function of twt amplifier
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By D. ¢. ROGERS
and
P. F. C. BURKE

Standard Telephones and Cables Ltd
London, England

PANNING 250 miles from Man-
S chester, England to Edin-
burgh, Scotland, Great Britain’s
new  4,000-me television relay
links the Kirk O’Shotts transmitter
with the rest of the BBC network.

The relay, which includes seven
repeater stations, is unique in that
it marks the first use of traveling-
wave amplifier tubes in regular
service. Each repeater station uses
four of the tubes, type CV-218%,
one in each of the microwave trans-
mitters and two on standby.

A 37-mc frequency difference is
established at each repeater between
incoming and outgoing carriers.
The incoming 4,000-mc signal is
converted to 60 me by a silicon-
diode mixer and amplified in a con-
ventional wide-band amplifier. As
shown in Fig. 1, the microwave car-
rier is restored in a germanium-
diode mixer. The unwanted carrier
and image frequency are removed
by a waveguide filter and the mixer
output, about 25 milliwatts, is in-
creased by the traveling-wave amp-
lifier to about 1.5 watts. The ampli-
fied microwave output is fed by
waveguide to the parabolic antenna
located on top of a tower, which
may be from 20 to 200 ft high. One
of the towers is illustrated, with its
repeater station.

Traveling-Wave Tube

The CV-2188 operates at 3,000
volts and a current of 16 milli-
amperes. This provides a maximum
power output of 2 watts as com-
pared with the 100-milliwatt output
of earlier tubes"’. Ordinary manu-
facturing techniques have been used
in production of the new tube, thus
it can readily be made in quantity.

This paper is published with the approval
of the I.ords Commissioners of the Ad-
miralty, but the responsibility for any
statements of fact or opinions expressed
rests solely with the authors.
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Traveling-Wave Tubes

Traveling-wave amplifiers, designed for mass production, prove satisfactory in 4,000-me
television relay from Manchester to Edinburgh. Tubes deliver 2 watts maximum power

output: gain is 20 db over 80-mc passband. Average tube life exceeds 3,000 hours
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Principal features of traveling-wave tube, type CV-2188

The photograph and accompany-
ing sketch of the tube show its es-
sential features such as electron
gun, helix and collector. The base
connections are to heater and cath-
ode, heater, and first anode. The
helix lead is brought out to a side
cap so that the full helix voltage is
not applied between the base pins.

The tube fits into a waveguide
circuit as shown in Fig. 2; the
cooler mates with the tapered col-
lector and is attached by a nut after
putting the tube in the circuit. An
air flow of 4 cubic feet per minute
through the cooler dissipates 40
watts of beam power.

One illustration shows part of a
repeater bay with the traveling-
wave tube connected in its circuit.
The tube is mounted vertically in
the left-hand rack. The relative size
of the unit may be judged from the
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waveguide dimensions: 2 in.
0.667 in. The apparent bulk of the
unit is due to the focus coils, as
shown in Fig. 2.

Size of the focus coils is deter-
mined by the distance between
them. A large gap requires larger
diameter coils than a small gap in
order that the drop in field remain
unchanged. The relatively small
narrow dimension of the waveguide
is advantageous in that it allows the
weight of the focus coils to be kept
down. The magnetic field has an
average value of 300 oersted.

Operation

The cathode is operated 3,000
volts negative, the helix at ground
potential and the collector at 50
volts positive, to prevent secondary
electrons returning to the helix. The
exact voltage required for maxi-

wwWW.americanradiohistorv.com

mum gain and output varies from
tube to tube, but lies between 2,800
and 3,200 volts.

The gun has two anodes, a first,
whose voltage is adjusted to give a
collector current of 14 milliamperes,
and a second operated at helix po-
tential. The first anode works at
about 1,100 volts and draws less
than 250 microamperes. Helix cur-
rent is usually less than 1 milliam-
pere but can be as high as 4 milli-
amperes without damaging the
helix. A typical tube operating un-
der these conditions will give a gain
of 20 db at low power levels and
16 db at maximum power output of
two watts., Figure 3 shows the vari-
ation of gain and power output
with frequency, helix voltage and
input power.

The large bandwidth of this type
of tube can be seen from the curves:
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it is more than 800 mc between
points 3 db below the maximum
value of gain. Operation at a cur-
rent higher than 14 milliamperes is
not recommended as the life may be
reduced. The maximum variation in
gain between tubes operated at opti-
mum voltage and 14-ma collector
current is about =2 db. The varia-
tion in power output is somewhat
less.

Construction

The electron gun is designed to
produce a parallel beam of electrons
of the same diameter as the cath-
ode, 0.090 in. The magnetic field in-
sures that there is only a small
increase in beam diameter upon
entering the uniform potential
region following the gun anodes.

The cathode is mounted on a mica
insulator, sandwiched between two
ceramics to prevent buckling, and
surrounded by a focusing-cup held
at cathode potential. The two an-
odes are also mounted on mica in-
sulators, and the whole gun assem-
bly is held together by support rods
passing through the insulators as
shown in Fig. 4.

It is essential to construct the
tube with helix and gun in line if
satisfactory focusing is to be ob-
tained. This is achieved by center-
ing all parts from the bulb, which is
made by joining a piece of preci-
sion-bore hard glass, 0.394 in.
=+0.001 in. diameter, to tubing just
over an inch in diameter.

This tubing is then shrunkontoa
mandrel to an accurately known dia-
meter collinear with the precision-
bore glass. The copper collector is
also sealed on centrally, using a con-
ventional feather-edge seal, The
helix is wound of 0.028-in. wire on
a 0.131-in. mandrel at 19 turns per
inch. When inserted in the preci-
sion-bore tubing it is held tightly
by three glass rods centerless
ground to an accuracy of 0.0002
in.

A connecting-tube from the helix
slides into the second anode of the
gun. The gun elements are mounted
centrally on their micas, which are
a good fit in the lower part of the
bulb. The gun, mounted on a stem,
needs only to be inserted and drop-
sealed to be aligned with the helix.

After pumping and basing, an
alignment ring is cemented to the
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base on the center line of the bulb.
Thus when the tube is in its circuit,
it is held centrally by the ring and a
pin supporting the cooler nut. No
movement of the tube is necessary
to focus it.

A system of deflector coils
mounted around the gun provides a
transverse field of a few gauss to
correct residual errors in tube con-
struction and in winding and as-
sembly of the circuit coils.

Tube Life

The high current density at
which the oxide-coated cathode
works and the high anode voltage
mean that any gas in the tube would
quickly destroy emission. Every
precaution must be taken to remove
gas. For example, the helix is
vacuum-annealed before assembly.
The processing time has been kept
reasonably short. It takes only
about two and a half hours to pump
a tube, including glass-baking. The
tube has a continuously-operating
zirconium getter in parallel with
the heater. The getter consists of a
tungsten spiral coated with zircon-
ium that absorbs any gas evolved
during life. To prevent its emitting
electrons, there is a shield sur-
rounding the getter.

In unattended operation, as in
microwave relay use, the circuit of
Fig. 5 is used to keep the cathode
current constant, correcting any fall
in cathode activity by increasing
the first anode voltage. The anode
voltage is allowed to rise from
about 1,100 to 2,000 volts during
life. If any sudden failure occurs,
the repeater is switched over to
standby. Any tubes having a
high anode voltage, which indicates
that they are soon to fail, are re-
placed on regular maintenance vis-
its. An average tube life of over
3,000 hours is obtained.

Matching

Figure 6 shows a typical coupling
arrangement. The probe extending
across the waveguide picks up the
wave and excites the helix. The cup,
flush with the internal waveguide
face, is a choke roughly a quarter
wavelength long. The susceptance
of the junction is cancelled by the
adjustable piston. It is possible to
get a voltage-standing-wave ratio
of less than 2:1 from 6.5 cm to 8.5
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e¢m with the piston set in one posi-
tion,

It is necessary to have a better
match than this in radio-relay use
because of the long length of wave-
guide between the traveling-wave
amplifier and the antenna. Fre-
quency-modulated signals suffer
harmonic distortion in such a long
line if it is not well matched at both
ends, as a reflection from the output
end will travel down the line and be
reflected at the input before being
transmitted. Such signals will have a
time lag behind the original signal®.
The distortion will be proportional
to the length of line and the product
of the reflection coefficients at the
two ends. The possible height of
the antenna tower and the match at
the antenna are such that the vswr,
looking into the traveling-wave
tube, must be less than 1.1:1.

It was considered impossible to
design the tube to meet this require-
ment everywhere between 3,600 and
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FIG. 6—Method for coupling waveguide
to twt helix

4,200 me. Therefore the admittance
has been given wide limits, to
eliminate the need of a precise test
in manufacture. A tuning device
has been incorporated in the circuit
to give as good a match as required.
This gives a bandwidth of approxi-
mately 80 me, which is quite suffi-
cient for one-channel use. The tun-
ing is simple; only one control is
necessary.

Attenuation

It is essential that the tube shall
not oscillate under normal condi-
tions, and this requires that the
loss backward along the helix, which
is equal to the cold attenuation,
shall be greater than the forward
gain at every frequency where con-
siderable reflection occurs at output
and input. In fact, the attenuation
needs to be greater than this to pro-
vide adequate buffering between
crystal-mixer and antenna. The
time-delay between mixer and an-

tenna is large, since it includes the
electrically-long waveguide filter,
the traveling-wave tube, and the
waveguide feeding the antenna. The
delay distortion mentioned previ-
ously can occur if there is appreci-
able reflection at the mixer and the
antenna. This distortion is reduced
by having a net loss in the mixer-
antenna-mixer path. Such a loss
is contributed by the difference be-
tween the attenuation and the gain
of the traveling-wave tube. The CV
tvpe-2188 tube has a minimum at-
tenuation of 32 db and thus gives a
net loss greater than 12 db.

Part of this attenuation is pro-
vided by the resistive wire used for
the helix, but most is due to a re-
gion of lumped attenuation placed
about a third of the way along the
helix from the gun end. This lossy
material must be in intimate con-
tact with the helix, as the short
wavelength associated with the low
wave velocity causes the electric
field to fall sharply with distance
from the helix, Nickel coating
evaporated on the inside of the bulb
for about 7 in. prevents propagation
outside the helix, which could other-
wise give rise to feedback. Nickel
is preferred to Aquadag, as it is less
readily scraped off on inserting the
helix assembly.

Conclusion

The tube described utilizes con-
ventional techniques and several
hundreds have been made with a
shrinkage as small as that encoun-
tered with ordinary tubes. The tube
has been found to meet the require-
ments of unattended operation and
has shown the practicability of
traveling-wave tubes in microwave
relays. Since this tube was de-
signed, the art has progressed rap-
idly towards providing greater
power at a lower voltage, and there
seems every likelihood that, with its
inherently wide passband, the
traveling-wave tube will prove pref-
erable to the klystron or the triode
as the output amplifier in micro-
wave relay stations.

REFERENCES

(1) Traveling-Wave Amplifier Tube
R)e;gonstrated, ELECTRONICS, p 132, Jan,

(2) D. C. Rogers, ‘I'raveling-Wave Am-
plifier for 6-8 Cm, Flectrical Communica-
tion, June 19418.

(3) L. Lewin, J. J. Muller and R. Bas-
ard, Phase Distortion in Feeders, Wireless
Engineer, May 1950.

June, 1953 — ELECTRONICS



Magnetic Amplifier
With Reset Control

Simplified explanation of revolutionary circuit developed by Ramey is presented. Permits

design of miniature magnetic amplifiers with very high gain and speeds of response of the

order of one-half cycle at the operating frequency

PRIOR to the introduction of the
reset circuit to be discussed,
the magnetic amplifier was con-
sidered by many engineers to be a
complex device heavily based upon
empirical data. Since the announce-
ment of the reset circuit several
years ago', the correspondence
between theory and experiment has
been greatly strengthened, and the
design problem simplified consider-
ably.

The new circuit offers a further
advantage in greatly improved per-
formance. Time delay, an inherent
disadvantage in magnetic ampli-
fiers, has been reduced to a negligi-
ble minimum for many applications,
including moderately high-speed
servo systems. Using the new cir-
cuit intrinsic time delay is reduced
to a half cycle at the operating fre-
quency, and since 400-cps power is
commonly used in servo systems,
the response of the amplifier is ordi-
narily faster than that of the me-
chanical elements of the system.

To set the stage for the simpli-
fied explanation of the new circuit
that follows, a brief review of pre-
vious magnetic amplifier concepts
will be presented.

M-A Progress

The simplest magnetic amplifier
is the saturable reactor. Though
very useful in many applications, it
suffers from limited gain and slow
response. To improve its perform-
ance, the self-saturation feature
has been developed®. This consists
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basically in placing rectifiers in
series with the load windings. Load
current can flow in only one direc-
tion and the core is no longer de-
magnetized by the negative load
currents. In both circuits, output
power is varied by a d-c current in
a control winding which establishes
a level of control mmf that in turn
sets the flux at the start of each
cycle and determines the conduction
angles and hence the load power.

o o
CONTROL
i, VOLTAGE

)k

Ry

) Ry

- O
CONTROL
. VOLTAGE
—
A—0

(B}

FIG. 1—Simple saturable reactor and
self-saturating magnetic amplifier cir.
cuits

www.americanradiohistorv. com

The self-saturating circuit has
greatly improved performance, yet
it is not nearly adequate for many
automatic control systems. Its
shortcomings stem directly from
the use of the same control scheme
as that of the saturable reactor. In
both cases, a d-¢ current level must
be established in a control winding
of appreciable inductance. There is
the usual L/R time constant asso-
ciated with this current when the
control voltage is changed, and this
becomes the major constituent of
the magnetic amplifier’s delay.

The second difficulty concerns the
voltages induced in the control
winding from the load circuit. The
control-circuit impedance to these
voltages must be high, or circulat-
ing currents will flow and reduce
the load-circuit impedance before
firing. Special core structures will,
in some instances, buck out these
voltages, but the problem is always
present with the more common
toroids. It is especially serious in
half-wave circuits, some of which
are very useful for reversible con-
trol amplifiers.

To reduce these circulating cur-
rents, the control coil must often be
padded with a series resistance or
mismatched to the driving source.
Control power is dissipated in the
resistor, and the power gain of the
amplifier reduced.

The twin problems of slow re-
sponse and control circuit induced
voltages present in both the satu-
rable reactor and its self-saturating
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improvement appear because of the
method of control: current or mmf
is the independent variable. Figure
1A is the simple saturable reactor,
and Fig. 1B the self-saturating cir-
cuit. Identical cores are used for
both cireuits each with a control
winding and a load winding. The
load is R; and R, is the padding re-
sistor. The a-c¢ line voltage is sym-
bolized by E..

Ramey’s Circuit

The new magnetic amplifier to be
discussed has an intrinsic time de-
lay of one-half cycle of line fre-
quency, no analogous induced volt-
age problem and very high gain.
The chief virtue is its simplicity,
and the remarkable characteristics
that follow from the adoption of a
realistic control scheme.

Optimum core materials for these
circuits are nickel-iron alloys with
rectangular flux-current loops. Be-
cause of their high retentivity, the
core can store a flux level nearly
equal to the saturation value. This
flux storage with no applied mmf is
a necessary feature of the amplifier
with reset control.

The basic theoretical relationship
pertinent here is that between the
flux in a coil and the voltage across
it. Magnetic theory states that the
flux linkages in a coil at any instant
are exactly equal to the value of the
integral of the voltage across the
coil at that time. For the applica-
tion under consideration, with sin-
usoidal line voltages, this can be
restated in simpler form: the flux
change in the coil at the end of a
half cycle is proportional to the
volt-time integral, or the area under
the voltage waveshape across the
coil during that half cycle.

The fundamental difference be-
tween the new circuit and the satur-
able reactor and self-saturating
scheme can Dbe stated as follows:
here voltage integral, flux and flux
density are the independent vari-
ables in the control scheme, as com-
pared to current, magnetomotive
force and magnetizing force in the
earlier circuits.

A half-wave, nonreversible reset
circuit is shown in Fig. 2. The load
current flows thru path abce while
control action is established through
abde. A single winding on a ree-
tangular-loop core is active for both
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the load and reset half cycles. Cur-
rent can flow in the load R, only
during the positive half cycle of line
voltage because of the polarity of
the rectifier in the load path. Sim-
ilarly, control current can flow only
during the negative half cycle. The
resistance R, adjusts the duration
of current flow in R, and hence is
the control element for the ampli-
fier.

The circuit reduces to simpler
configurations with extreme values
of R.. When it is very large, the
control path disappears, leaving the
self-saturating circuit of Fig. 1B
with no control mmf. This is the
condition of maximum output.

When R, is very small, the resist-
ances in series with the coil during
both half-cycles are very small in
comparison to the self impedance of
the winding. Hence, for all prac-
tical purposes, the coil is connected
directly across the line, and only a
small magnetizing current can flow.
This is the condition for minimum
output. Varying R; between these
two limits controls the load power
in the manner described below.

Control Action

Just before the start of the nega-
tive half cycle of line voltage, load
current has been flowing, and the
core completely saturated. Opera-
tion is along path 3, 4 on the flux-
current loop of Fig. 3A. At the
voltage reversal at 1 load current
ceases, but the high retentivity of
the core material maintains the flux
just slightly below the saturation
value at 1. In the following negative
alternation of line voltage, current
flows only in the reset or control

FIG. 2—Magnetic amplifier with reset
control. The core is reset by current
flowing through R, during each half
cycle when load current is blocked by
rectifier in series with load

path, abde (Fig. 2). The drop
across the rectifier is very small, so
that the line voltage divides be-
tween the coil and the control re-
sistance, the actual voltage wave-
shapes depending on the magnetic
characteristics of the core and the
value of R,. This reset current is
very small compared to the load cur-
rent, and its peak value equals the
maximum horizontal coordinate of
the left flank of the flux-current
loop.

The flux in the core must change
by an amount proportional to the
area under the coil-voltage curve
during this reset half cvele. It
moves from point 1 to point 2 (Fig.
3A), a change equal to ¢,. The value
of R; determines the division of re-
set line voltage between itself and
the coil, and hence the flux change
¢.. Thus its function is to set the
flux in the core at the end of reset
and the start of the load half cvcle.

At 2, the line voltage reverses,
the reset rectifier blocks, and con-
duction starts in the load path with
the current at first limited to a small
value by the width of the flux-cur-
rent loop and the magnetic char-
acteristics of the core. All the line
voltage appears across the coil,
since its instantaneous unsaturated
impedance has been chosen very
much greater than R,. The volt-
second area of the coil voltage from
2 onward grows, and the flux rises
proportionately with it.

At some instant, point 3, enough
area has accumulated to bring the
flux back to the saturated level.
Since no further flux change is pos-
sible, the coil impedance drops
abruptly, and all of the line voltage
appears across R,  Load current
flows during the rest of the positive
half cycle, and the average load
power depends on the conduction
angle 9,. At point 4 the line voltage
again reverses, load current is
blocked by the rectifier, and the
action repeats itself.

Conduction angle 0, depends on
the degree of reset, and the initial
value of flux at the start of the load
alternation. If ¢, decreases, point
3 will be closer to 2, the coil will fire
sooner, and the load power is in-
creased. Thus an increase in R
brings about a corresponding,
though not proportional, increase in
the load power. Figure 3B shows
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the conditions for a higher value of
R;. The flux-current loop for this
case is similar to Fig. 8A, but with
a smaller value of flux change ¢,

Another comparison can be made
between mmf and reset-control
amplifiers. In both, load rectifiers
permit output current to flow dur-
ing one half cycle only. Also, the
conduection angle 6, is determined
by the flux in the core at the start
of the load half cycle. The two dif-
fer only in the method by which this
initial flux level is established.

With mmf control, ampere-turns
is the independent variable which
sets the initial value of flux at a
point just to the left of point 2 on
the flux-current loop of Fig. 3A. In
reset control, voltage-integral is the
independent variable, and the initial
flux is set by controlling the coil-
voltage area during the reset. Thus
the load circuit action is the same
in both schemes, and the load con-
duction angle 6, is controlled by the
initial flux level at the start of the
load eycle, regardless of its deriva-
tion.

Since the flux changes during
load and reset periods are exactly
equal, the equivalent coil-voltage
areas must also be identical. The
positive and negative half-cycle
areas of line voltage are the same;
hence the area of the voltage across
R, must equal that across the load
R,. This establishes a basic ident-
ity; for this circuit, the average
(d-¢) control voltage equals the
average load voltage. Therefore, if
the control voltage is known, the
load current, voltage and power can
be predicted (shaded areas, Fig.
3).

Control Resistance

The characteristics of B, can be
established fairly simply. Its value
can be specified for chosen maxi-
mum and minimum conduction
angles in terms of the unsaturated
coil impedance. As an example, cur-
rent practice with Deltamax and
Orthonol cores, for a range of con-
duction angles from 30 to 170 de-
grees, requires a variation of R.
between 0.02 and 2.5 times the coil
impedance. The latter is obtained
by dividing the peak line voltage by
the peak coil current flowing with
the reactor connected simply across
the line. This, however, is an em-
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FIG. 3-—Voltage waveforms and flux-current curves show effect of variation in
control resistance on output

pirical relationship. Its analytical
confirmation requires data on the
volt-ampere and flux-current char-
acteristices of wound cores not pres-
ently available. The resistance R,
must be able to withstand the peak
line voltage (full output) and the
peak cail magnetizing current (full
reset). Tt must absorb a varyving
amount of power from the circuit,
which maximizes at approximately
half outnut.

Although a variable resistance is
required as the control parameter,
this ampvlifier can be controlled by
practieally anv form of waveshape
of voltage. Tt was shown that the
average control voltage must equal
the load wvoltage. This must hold
whether the control voltage is ex-
ternally derived, or merely the volt-
age drop of a magnetizing current
across a control resistance. The one
requirement for voltage control is
that the internal impedance of the
control source be low, otherwise,
with no control voltage full reset
and minimum output will be impos-
sible.

Using the figures cited above, the
control-source resistance would have
to be 0.02 times the coil impedance
or less, if a minimum conduction
angle of at least 30 degrees were
required. This may require a mis-
match between control source and
amplifier. It should be noted that
the source will alwavs absorb,
rather than deliver, power from the
amplifier, because of the direction
of flow of the reset current.

This discussion has purposely as-
sumed ideal circuit elements. This
will not be the case in practice. Rec-
tifier leakage may prevent full out-
put if the sum of the leakage and
the control cireuit current has peaks
exceeding a value established by the
d-c coercive force of the core ma-
terial. The saturated inductance of
the coil delays reset and load cur-
rent commutation. With wrapped-
core toroids, typical values are 10
to 15 degrees. Stacked laminations
give larger delays. Available core
materials only approach the rec-
tangular loop, and load-current volt-
age drops in the rectifier and coil
must be considered.

The load circuits of these ampli-
fiers can be connected in the same
configurations previously developed
for the self-saturating or mmf-con-
trol amplifiers. The reset circuits
must be determined by the nature
of the control impedances or volt-
ages available. It is expected that
study of available active impedances
will result in composite control
amplifiers far superior to presently
available cascaded magnetic ampli-
fiers with mmf control.

The author wishes to express his
thanks to W. J. Dornhoefer and
Harold G. Eicher, Jr. for their help
in this work.
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SE OF amplitude modulation

for mobile vhf services such
as civil and military aircraft, civil
defense and civil air patrol imposes
intelligibility limitations in the
presence of strong impulse inter-
ference. Such receiving conditions
occur when stations are located in
areas where automobile traffic is
heavy and relatively close to the
receiving antenna.

Amplitude - limiting devices of
many tvpes' have been designed
into vhf receivers to minimize the
effects of impulse interference; and
many of them do a creditable job
if the noise voltages appearing at
the receiver input are not excessive.
When the impulse noise increases,
however, many noise limiters fail
to maintain intelligibility of the
incoming signal.

Although noise-reduction circuits
have been suggested that do not
depend upon amplitude limiting for
their operation, amplitude limiting
is the noise-limiting technique hav-
ing widest application. Only ampli-
tude limiting will be considered in
this article.

Interference

Impulse noise, as generated by
an ignition system, is a train of
highly - damped oscillations, the
repetition rate of which varies with
the rpm of the motor. The wave-
form of each impulse and the
amount of radiated energy depend
upon the electrical characteristics
of the ignition svstem. In general,
the duration of each impulse is ex-
tremely short and its energy is
spread over a wide range of fre-
quencies. If a receiver of limited
bandwidth is subject to such im-
pulse noise, the duration of each
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noise wave train is progressively
increased as it passes through each
succeeding tuned circuit on its way
to the final detector. After detec-
tion, the pulse is further integrated
by the i-f filter and the audio sys-
tem.

I-F Limiters

Since all intelligence carried by
an incoming a-m signal is lost dur-
ing the limiting of a noise pulse,
the shorter the duration of the lim-
ited pulse. the lower the loss of in-
telligence. Optimum impulse-noise
reduction is obtained by limiting
the amplitude of the noise pulse at
a point in the receiver where band-
width is maximum commensurate
with selectivity requirements.

The desirability of limiting im-
pulse noise before excessive integra-
tion by receiver selectivity has been
pointed out.®* Nevertheless, many
vhf receivers in use do not take full
advantage of their overall band-
width when they use noise limiters
following the final detector. Inte-
gration by the i-f filter is largely
responsible. In addition, such limit-
ers do not prevent the ave system
from responding to a train of noise
pulses, thereby desensitizing the
receiver.

What is needed is an effective
i-f limiter requiring a minimum
of parts and capable of effective
noise limiting prior to the final de-
tector. Such a limiter, if it is to be
used in mobile receivers, must be
capable of adjusting itself to varia-
tions in the received signal and
must allow the designer to choose
the degree of limiting desired. If
such a limiter can automatically
adjust itself to the degree of modu-
lation of the incoming signal at a

roughly syllabic rate, its effective-
ness can be increased. The limiter
to be described is designed to im-
prove intelligibility of a-m speech
signals in the presence of strong
impulse interference, when reten-
tion of speech quality is of less im-
portance than intelligibility. Effec-
tive noise limiting under such con-
ditions requires some degree of
flattening of the positive modula-
tion peaks by the limiter and such
distortion is not conducive to main-
tenance of speech quality. The de-
signer, however, may make his own
compromise between the degree of
noise limiting desired and the dis-
tortion produced by limiting.

Circuit Details

The i-f limiter illustrated in Fig.
1 is a conventional full-wave shunt-
tvpe diode limiter with the added
provision of self-rectified bias.
Each diode assumes a bias roughly
equal to the peak value of the ap-
plied i-f voltage. The time constant
of the bias circuit is largely de-
termined by C, and the shunt re-
sistance consisting of R, and R, in
series. The R, of the last i-f
amplifier and the value of C; deter-
mine the charging rate. Limiter
bias rises with positive modulation
of the incoming signal and tends to
follow the modulation level at a
syllabic rate; i-f voltage variations
not ironed out by the avc are ac-
commodated in a like manner.

Opening S, allows the bias to
rise to the peak value of the applied
i-f voltage and stay there, thus in
effect removing the limiting action.
Crystal diodes have been used in
place 