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UNIVERSAL NO. 102 HI-SPEED COIL WINDER specifically designed for spool-wound
coils. Has these desirable characteristics: instant starting over-end tension ... will
accommodate wire size from No. 24 to No.42 (B&S) . . . can wind two coils per
head simultaneously . . . winds up to 4700 rpm, but can be operated at 650 rpm
when recuired.

in Coil Winding with this fast machine

This is the coil winder that does it fast and does it right.

It increases the operator output of spool-wound coils
particularly those having a high number of wire turns. It is
well suited for winding timing motor coils, telephone relays,
small motor fields and other coils not requiring insulation
between layers.

Wherever it has been put to work the result has been greater

operator and machine efficiency. The operator can supervise
several heads simultaneously. Winding and handling time can
be synchronized so that there is no unproductive waiting time.

DETAILS YOURS FOR THE ASKING. You’ll want to know more
about the Universal No. 102 Coil Winder because everything
you learn will lead to greater winding efficiency. Your copy
of Bulletin 102-H will go in the mail the day we get your
request.

UNIVERSAL WINDING COMPANY

a"" P. O. Box 1605, Providence 1, R. L.

Chicago office and Demonstration Room, 9 So. Clinton St., Chicago 6, Ill. 238.2-6

EESONA

For winding coils
accurately . . . automatically
use Universal Winding Machines

in quantity

2 Want more information? Use post card on fast page
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Year Previous Latest Year Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.)  Dec. 51 Nov. '52 Dec. ‘52
(Source: RTMA) Nov. ‘51 Oct. ‘52 Nov. ‘52 Sets in Use—total. . . . 15,176,200 19,751,200 20,439,400
Television sets. .... .. 415,332 724,117 780,486-p Setsin Use—netw'kconn. 14,363,700 19,720,900 20,408,500
Home sets .. ...... . 477,734 314,459 389 853'}) Sets in Use—New York. 2,720,000 3,180,000 3,230,000
Clock Radios . ....... ~ 180,841 185.639-p Sets in Use—Los Angeles 1,065,000 1,270,000 1,320,000
Portable sets........ 64,111 113,552 153,503-p Sets in Use—Chicago.. 1,060,000 1,290,000 1,325,000
Auto sets .. ........ 206,069 163,494 195,200-p
NETWORK BILLINGS
RECEIVER SALES (Source: Pub. Info. Bureau) Név. ‘51 Oct. '52 Nov. ‘52
(Source: RTMA) Oct. ‘52 Nov. ‘52 AM/FM—ABC ... ... $3,220,760 $2,887,571 $2,612,761
Television sets, units. . _ 847,219 803,327 AM/FM—CBS ... .. .. $5,257,454 $5,817,930 $5,419,533
Radio sets (except auto) - " 580,077 486,800 AM/FM—MBS ... ... $1,583,291 $2,304,804 $2,172,485
AM/FM—NBC ...... $4,315,646 $4,230,576 $4,073,971
TV-ABC ........... $1,911,243 $1,453,811 $1,368,552
RECEIVING TUBE SALES TVCBS . ......... $4.605506  $6,754231  $6,525176
(Source: RTMA) Nov, ‘51 Oct. ‘52 Nov. ‘52 TV—-DuMont ...... . $847,373 $995,376 $1,026,566
Receiv. tubes, total units 32,710,369 41,880,318 36,942,664 TV-NBC .......... $6,535,907  $7,805,668  $7,957,417

Receiving tubes, new sets 20,405,712 29,132,068 25,898,849
Rec. tubes, replacement 8,539,275 8,791,404 8,568,037 EMPLOYMENT AND PAYROLLS

Receiving tubes, gov't.. 1,371,886 3,105,005 1,712,080 -
Receiving tubes, export 2,393,496 851,841 763,698 (Source: Bur. Labor Statistics) Oct. ‘51 Sept. '52 Oct. '52
Picture tubes, to mfrs.. 460,566 862,431 754,060 Prod. workers, electronic 257,500 297,100-r 307,100-p
Av. wkly. earnings, elect. $63.87 $66.90-r $67.80-p
Av. wkly. earnings, radio $60.41 $63.24-r $63.45-p
BROADCAST Av. weekly hours, elect. 41.5 41.5 41.8-p
STATIONS Av. weekly hours, radio 40.9 41.2 41.2-p
(Source: FCC) Dec.’51 Nov. '52 Dec. ‘52
TV Stations on Air. . .. 108 116 129 STOCK PRICE AVERAGES
TV Stns CPs—not on air 0 114 144 . , ' , "
TV Stns—Applications 475 836 812 (Source: Standard and Poor’s)  Dec. ‘51 Nov. '52 Dec. ‘52
Radio—TV & Electronics 265.6 3219 322.7
AM Stations on Air . 2,331 2,374 2,391 Radio Broadcasters . .. 252.6 300.3 304.4
AM Stns CPs—not on air 77 139 133 .
AM Stns—Applications. 304 250 251 Quarterly Figures
Year Previous Latest
FM Stations on Air. .. 637 626 616 INDUSTRIAL Aga Quarter Quarter
FM Stns CPs—not on air 13 14 14
FM Stns—Applications. 8 9 12 EQUIPMENT ORDERS
(Source: NEMA) 3rd ‘51 2nd '52 3rd '52
Dielectric Heating . ... $210,000 $510,000 $320,000
COMMUNICATION AUTHORIZATIONS Induction Heating ...  $4,060,000  $2,410,000  $1,760,000
(Source: FCC) Nov. ‘51 Oct. '52 Nov. ‘52 Welding Control . . .. .. $1,280,000 $1,480,000 $1,810,000
Aeronautical . ....... 31,415 33,630 34,187 Other Electronic Control $720,000 $1,020,000 $920,000
Marine . .......... 33,700 37,914 38,166
Police, fire, etc....... 9,969 11,772 11,956
Industrial .......... 11,233 15,090 15,347 INDUSTRIAL TUBE SALES, ) ,
Land Transportation . . 5,362 5,346 5,427 (Source: NEMA) 3rd’51 2nd '52 3rd’52
Amateur .. ........ 99,292 116,102 117,069 Vacuum (non-receiving)  $8,420,000 $12,110,000  $10,580,000
Citizens Radio ....... 674 1,788 1,803 Gas or vapor ... ... .. $2,620,000 $3,150,000 $2,950,000
Disaster ........... 28 80 87 Phototubes ... .. 128 $270,000 $480,000 $570,000
Experimental ........ 452 519 503 Magnetrons and velocity
Common carrier...... 835 1,032 1,020 modulation tubes .. $3,740,000 $9,830,000 $8,500,000

p—provisional; r—revised; e—estimated
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TV Manufacturers

New models are introduced as
companies forecast banner
sales for this year

CHRISTMAS rush for tv sets was
hardly over before the television
receiver industry began introduc-
ing new tv sets for 1953 and pre-
dicting top sales for the new vear.
Nearly every set manufacturer in-
troduced new tv models during
January. Many of them displayed
complete new lines of as many as
30 sets. Radios were also in the
limelight as industry leaders pre-
dicted that nearly 8 million would
be sold this year.

» One Line—Manv tv receiver
manufacturers endorse the idea
of one line a year and carried
1952 sets into 1953. Manufacturers
such as Admiral, DuMont and GE

electronics—FEBRUARY e« 1953

Get Set For 1953

their 1952 receivers at January
showings. Some manufacturers
brought out complete new lines
however. They feel that it will be
some time before the industry as
a whole is able to give the one-
line-a-year policy a real try. They
believe that too many new develop-
ments are still in the making, that
these could not be held back even
if sales were at a peak.

» New Sets—Actually, new mer-
chandise introduced last month
was not far different from 1952
receivers. Prices were pretty much
in line with last year’'s. Some were
a little higher and some lower.
More 21-inch and 27-inch sets were
displayed and fewer high-priced
radio-tv-phonograph combinations
were in the lines. Provisions for
uhf were stressed and new uhf
tuners and converters were intro-

added only a few new models to duced. Most major tv manufac-
— TV PRICE TEENDS
$350
\{'-Z"‘
$300 \
Iz.\ \ /"\
$250
A N
/ 19" 16" -17"
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$150
1948 1949 1950 1951 1952 1953

History of television in United States is portrayed dramatically by these curves,
showing how average list price of cheapest table model television receiver (with
each picture tube size) varied during growing years of new industry. As prices
tobogganed, smaller-size screens were dropped one by one
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turers incorporated built-in uhf-
vhf antennas in their sets.

» Predictions—With 1953 mer-
chandise ready to roll, leading
manufacturers looked at the year
ahead and came up with a highly
optimistic picture. They saw from
75 to 200 new tv stations coming
on the air in 1953, bringing tv en-
tertainment to 5 million more fami-
lies and tv sales of at least 1.5
million sets in these new markets
alone.

Gains were also predicted for
replacement and second-set sales.
It was estimated that nearly half
of the sets now in use have screens
smaller than 16 inches in size and
that more than 4 million sets are
at least 3 years old. Total pro-
duction of at least 6 million re-
ceivers was expected by most man-
ufacturers. Many predicted that
the tv industry would reach a go-
ing rate of $6 billion in 1953.

Transistors Replace
Hearing Aid Tubes

Users pay extra for units but

save on a much lower annual
battery cost

ANNOUNCEMENTS of transistorized
hearing aids have been coming in
thick and fast in the past few
weeks. This comes as no surprise,
because of the transistor’s inher-
ent high efficiency and ability to
operate at low voltages.

First to show a working model
was Sonotone, with a 3-o0z. unit
using two subsubminiature tubes
and a junction-transistor output
stage. Tubes are used in the input
and driver stages because of their
low noise characteristics. With
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this design a B battery is still re-
quired, but B-battery drain has
been cut more than 80 percent by
the transistorized output circuit.

Other hearing aid manufac-
turers, some of whom are oldtimers
in the business, and some of whom
are new, are coming up with all-
transistor amplifiers completely
eliminating the need for a B bat-
tery. Maico has a three-transistor
unit “on the market”, and Acousti-
con has one ready to go. Most
popular transistor appears to be
Raytheon’s CK718, which is simi-
lar to their mass-produced CK721.

» Market—A vivid picture of the
potential market for hearing aids

was painted by Sonotone president
Irving Schachtel, who said “Today
in Amerieca, 15 million people have
hearing deficiencies, and 3 to 5
million need some sort of hearing
aid to get along in the social and
business worlds. Of these, only
one million are now using hearing
alds.”

Prices for transistorized hear-
ing aids range anywhere from $75
to $250 and more. At the higher
price this figures to be around $75
an ounce.

This evaluation makes transistor
hearing aids considerably more
valuable than their equivalent
weight in just about anything we
can think of.

Combatting Shortages of Engineers

Trends include farming out
routine engineering work, de-
ferring retirements

To EASE the strain on their engi-
neering staffs, 55 percent of the
electronic manufacturing firms re-
sponding to a recent survey are
farming out some of their work to
engineering consulting firms; 31
percent of these companies use
drafting contract firms, 26 percent
use research organizations, 20 per-
cent use retired engineers and
9.8 percent use non-citizen engi-
neers.

» Consultants—The job-shop type
of engineering consultant firm per-
forms the complete engineering
job of translating a manufac-
turer’s idea or rough design into
a finished package ready for the
production line. In contrast, the
service-type of consulting firm
sells man-hours of engineers who
work closely with the manufac-
turer’s engineers. The chief draw-
backs noted here are that premium
rates are sometimes charged for
scarce engineering talent, and the
outside consultants “take too much
of our own engineers’ time”.

» Retired Engineers—Where re-
tirements are being deferred to

keep engineers on the job longer,
a less strenuous work schedule is
usually provided. Engineers eli-
gible for retirement may thus come
in four days a week the first yvear,
three days a week the next year,
two days a week the next, and then
on a limited one-day or several-
hour schedule or purely on a con-
sulting basis. Use of retired en-
gineers depends greatly on the
individual’s ability, phvsical and
mental condition.

Relaxation of hiring standards
is helping, too. Of the firms re-
porting, 26 percent have relaxed
age standards, 28 percent educa-
tional requirements, 39 percent
requirements in experience and 19
percent have relaxed standards on
physical condition.

» Part-Time Profs—To a lesser ex-
tent, college engineering profes-
sors and instructors are being
used for part-time jobs and coun-
seling work. This has the long-
term advantage of providing the
additional pay incentive needed
to encourage graduates to enter
teaching. For the academic year,
the average salary for an instruc-
tor is only $3,151 and for pro-
fessors $5,980. Starting salaries
in the teaching professions aver-
age about $250 a month, which

MONTHLY STARTING SALARIES
OF ENGINEERING GRADUATES

r ‘ $325
| |
— %8305
$270
_ — [$270
/5250 5260 $260
- =l
- 10-YEAR INTERVAL
’
o ey
15125
| = B S S
L
| ; |
—— -
|| ||
1938 948 1949 1950 1951 1952 1953

Survey of 176 industrial concerns by
Northwestern University shows the
steady rise in salaries for engineers
just out of college. Of the companies,
69 thought salaries were too high, 97
thought they were in line, 10 didn’t
answer.

is well below that offered by pri-
vate industry.

» Source of Figures—How to Im-
prove The Utilization Of Engineer-
ing Manpower, a 56-page report
prepared by the National Society
of Professional Engineers, 1121
15th Street N. W., Washington 5,
D.C. and available from the soci-
ety at $2 a copy.

Army And Navy Call
For Increased Output

ARMY and Navy procurement
officials are urging electronic con-
tractors to step up production be-
cause fiscal year 1951 funds, made
available in July, 1950, will ex-
pire June 30, 1953.

A large percentage of electron-
ics equipment for Army and
Navy is bought with so-called “one
year appropriations” that allow
one year to obligate the money
and two years to spend it for
items delivered.

Of the total funds available
for electronics, only about one
third has been spent to date. Air
Force officials claim that this is a
good record considering that the
lead time has been approximately
24 months, is now about 20.

Deliveries of Air Force elec-
tronic equipment since Korea have
multiplied about ten times, as
compared to over-all military elec-

(Continued on page 8)
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Here’s how to get

GOOD USABLE POWER
AT UHF

Sylvania Rocket Tuke Type 2C37
supplies 450 Mw at 3300 Me.

Because of their high power
throughout the UHF spectrum,
Sylvania rocket tubes are especially
recommended for service as pulsed
oscillators, c¢w oscillators, rf
amplifiers and frequency multi-
pliers ... this is one more reason
why it will pay you to

specify SYLVANIA.

Compare Sylvania Rocket Tube's Performance

Typical UHF Triode Performance 4
Power Vs Frequency (For Sylvania Rocket Tuve Type 2C37) %
900 S

POWER OUTPUT (MILLIWATTS)

100

1000 1500 2000 2500 3000 35800
FREQUENCY (MEGACYCLES)

ELECTRONIC DEVICES; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC TEST
EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRIMG DEVICES; LIGHT
BULBS; PHOTOLAWPS; TELEVISION SETS
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SYLVANIA
ROCKET TUBE
TYPE 2C37

Sylvania Electric Products Inc.
Dept. 3E-1002, 1740 Broadway, N. Y. 19, N. Y.

Please send me latest data sheets concerning Sylvania
Rocket Tubes

Name

Street

City Zone State

ELECTRONICS — February, 1953 Want morc irformation? Usc post card on last page.
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tronics which have multiplied ap-
proximately 8 times. No dip or
stretch out is anticipated in elec-
tronic items for the next two
years.

If contractors do not get pay-
ments from the U.S. before June
30, there is likely to be considerable
delay in getting settlements. Money
not expended returns to treasury.

Bing’s Mirror To Reflect in December

Device for magnetic tape re-
cording of video signals is
readied for production

BING CrOSBY money has helped
develop the machines used for all
types of commercial sound rec-
ording work.

Not content with being able to
hear himself sing, Crosby appar-
ently wants to see himself act
on television. The only mirror
presently available is the kinere-
cording, in effect a special motion
picture made from the images on
a picture tube.

» Cutting Out Steps—Engineers
have long dreamed of putting
video signals on magnetic tape to
be played back through the equi-
valent of a television receiver
rather than a movie projector.
The same tapes, played into a

television transmitter, would elim-
inate the camera and film projec-
tor for recorded shows.

Until recently, it has been pos-
sible to record frequencies only
up to the limit of normal human
hearing (around 15,000 cycles).
This requires a tape speed of 15
inches a second. To¢ record tele-
vision signals with a frequency
range up to about 4,000,000 cycles,
Crosby’s engineer John T. Mullin
had to speed his tape up to 100
inches a second.

» Splitting the Picture? — Al-
though technical information has
been frozen for the next six or
eight months, it is known that to-
day’s tape pictures are inferior to
present tv programs but capable
of improvement. Since the mag-
netic tape used is an inch wide
(sound recorders use quarter-inch

Der Bingle, electronic gadgets (background),
friend represent the essentials of a receorded video program.
estimated at $80 a half hour as against $150 for kinescope film

magnetic tape recorder and
Tape cost is

tape) engineers think the Crosby
technique is to split up the picture
frequencies and record strips of
frequencies separately but simul-
taneously, combining them in the
reproducing equipment. Half-inch
tape will be used in the next
prototype model.

Production models are promised
in November or December at
about $60,000.

RTMA Picks Up Ball
On TV Interference

Manufacturers set up task
committees for receivers, trans-
mitters and coordination

AT a recent meeting in New York
City, W. R. G. Baker, director of
the engineering department of the
Radio and Television Manufac-
turers Association, advised tele-
vision receiver makers to clean
house before FCC is tempted to
step into control of their product
through back-door legislation.

By far the bulk of discussion
centered on problems of receiver
interference, although machinery
was also set up to deal with in-
frequent transmitter spurious sig-
nals.

» Who Hits Whom—Degradation
of television service by radiation
from other sets in the neighbor-
hood is serious enough. When lo-
cal oscillator signals leak out
strong enough and far enough
to distort VOR airport navigation
(as has happened) FCC begins to
have legal grounds for requesting
that each receiver come under its
jurisdietion.

Although RTMA has set up cer-
tain standards that should im-
prove reception and limit radia-
tion, these are presently more
often honored in the breach than
in the observance. Among them
is a recommendation for an inter-
mediate frequeney of 41.25 mc
(ELECTRONICS, p 22, Jan. 1953).

But some manufacturers have had
(Continued on page 10)
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Printed circurcs like those shown here offer
important advantages in radio and TV pro-
duction—fewer parts to purchase, inspect,
handle, and stock; fewer soldering opera-
tions and quicker assembly with minimal
wiring errors: faster and easier inspection;
greater compactness; and lighter weight.
And usually they cost less than the individ-
ual capacitors and resistors they replace!
BULPLATE Printed Circuits are a logical
outgrowth of Sprague-Herlec BULPLATE
Multiple Ceramic Capacitors, first to use the
active dielectric as a supporting medium for
printed wiring. The printed resistor ele-

TYPICAL RADIO AND TV BULPLATE

Diode Triode
Filter Coupling

Vertical
Integrator

WORLD’S LARGEST CAPACITOR MANUFACTURER

ments of these plates have proved to be
highly stable, another important Sprague
contribution.

Thousands of BULPLATES are now in
use in radio, television, and military elec-
tronics. Are you overlooking a winning bet
for your production?

And remember—if youhave a special prob-
lem on a network which must perform a
certain circuit function, Sprague will design
it for you.

Write today for Engineering Bulletin 650
to Sprague Electric Company, 35 Marshall
Street, North Adams, Mass.

CIRCUITS

Pentode I-F
Coupling Filter

Want more information? Use post card on last page.

www.americanradiohistorv.com
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to ship out relatively expensive
wave traps because of interfer-
ence from land mobile two-way
radio systems operating near this
frequency.

» Committee Plans—Working in
cooperation with the Joint Techni-
cal Advisory Committee (which
includes the Institute of Radio
Engineers) RTMA has appointed
a committee on receivers charged
with responsibility for limiting
oscillator radiation and establish-
ing target dates. Another group
will perform a similar function in
the transmitter field. A third com-
mittee will coordinate the work of
the other task groups and keep
them in touch with JTAC, IRE
and FCC.

One practical stumbling block
for both receiver and transmitter
control is lack of inexpensive
measurement equipment, particu-
larly for the new uhf channels.

Small Fields Lighted
By Pilots in Flight

Radio - controlled field lights
are turned on by pilot as plane
approaches airport

PiLors who are forced to make
emergency landings in small air-
ports at night do so at extreme risk
because most small fields are un-
lighted and wunattended during
hours of darkness.

An electronic system for making
these fields safe for night use is
now being used at Kingman, Ari-
zona in connection with operation
of the Bonanza Airlines. A pilot
may turn on the field lights by
pressing the ‘talk’ button of his
regular vhf transmitter three
times at half-second intervals from
as far as 100 miles from the field.
Lights are turned off by five sim-
ilarly-transmitted signals.

Bonanza’s radio-controlled light-
ing svstem is being studied for
possible application to other com-
mercial runs, and suggestions have
been handed the CAA that a spe-
cial frequency be set aside for
controlling field lights.
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TURNTAELE output and disk sales increase as . . .

Phonograph Field Makes New Gains

Volume climbed to 5-year peak
in 1952; further increases are
expected this year

RECORD PLAYERS and records are
continuing to grow as an impor-
tant segment of the electronics in-
dustry. Although phonograph and
record statistics vary with the
source, all figures indicate a ris-
ing sales trend, as shown in the
charts.

Indications are that production
of phonographs and sales of
phonograph  records in 1952
reached the highest point since
1947. It is estimated that between
3 and 4 million phonographs were
produced last year and that the
dollar volume of records was be-
tween $157 and $200 million. Con-
tinued growth for both products
is forecast for 1953.

» Phonographs—The total number
of turntables in use in the U. S.
has risen steadily since the war
from an estimated 12 million in
1947 to about 26 million at the
end of 1952. Of nearly 22 million
phonos in use at the end of 1951,
about 8 million were capable of
playing 45-rpm records and 7 mil-
lion could be used for 33i-rpm
records.

Despite the increased produc-
tion of phonographs, fewer of
them are being sold in tv and
radio receivers. Only 10 percent
of all tv models now on the market
are equipped with phonographs
and even less have a phonojack.
According to RTMA figures, the

percentage of tv sets produced
with phonographs dropped from
14.1 percent in 1947 to 6.2 percent
in 1951. Fewer radio sets incor-
porate phonographs. In 1950, 277,-
100 table-model radio-phonographs
were produced as against 235,177
in 1951. Console radio-phono-
graphs declined from 844,100 in
1950 to 4€3,713 in 1951. New lines
just introduced are continuing the
trend but sales of self-contained
phonographs are evidently more
than able to take up the slack.

» Records—Phonograph record
sales have increased along with
turntable output since 1947. With
the exception of 1948 when a mu-
sicians’ work stoppage occurred,
dollar volume of records has
climbed steadily even with dis-
ruptions caused by the introduc-
tion of new speeds. Final figures
for 1952 are expected to show that
more than 170 million U. 8. rec-
ords of all speeds and types were
produced, representing over $160
million in retail sales.

Breakdown of record sales in
1952 is expected to show a contin-
uation of the sales trend toward
the 45-rpm and 333-rpm record
speeds. In 1949 the percentage
of total sales accounted for by
each speed was: 78 rpm, 88 per-
cent; 33} rpm, 8 percent; 45 rpm,
4 percent. In 1951 the percentages
were: 78 rpm, 66 percent; 333
rpm, 16 percent; 45 rpm, 18 per-
cent.

» Future—Phonograph manufac-

turers who were hindered by a
(Continued on page 14)
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STEATITE
ZIRCONITE
CORDIERITE
TITANAT

What do these names mean toyyou

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

FOR MORE INFORMATION ON HOW THESE CENTRALAB ENGINEERED CERAMICS

CAN OFFER YOU BIG SAVINGS, SEE NEXT TWO PAGES



Ii your product requires
you can make it better with

HIGH
INSULATING
FACTOR

HEAT
RESISTANCE

EXACT

HIGH ELECTRICAL
DIELECTRIC AND

STRENGTH PHYSICAL
PROPERTIES

PHYSICAL
STABILITY

THERE’S a Centralab Ceramic material to match your in-
dividual requirements — electrically . . . physically . . .
structurally. These materials are unique. We can extrude,
mold or press them. What's more, Centralab Ceramics can be
worked the same as metal—drilled, turned, ground or tapped.
In addition, they can be metalized. Every Centralab Ceramic
has some of the properties shown above, and they meet all

Haroned SPECIFIC
g COEFFICIENT

OF
EXPANSION

POROUS
OR
NON-POROUS

MOISTURE
AND
ACID-
RESISTAN

JAN-I1-8 and JAN-I-10 specifications, without exception.
Centralab is the leader in ceramic development — making
fine ceramics since 1928. Metalized ceramic material for
close tolerance application was a CRL first. We have a com-
plete staff of engincers, physicists and chemists ready to help
you develop better product design through the use of En-
gineered Ceramics, Write for full technical details.




any of these properties,
CRL Engineered Ceramics!

Here are examples of special Centralab Ceramics produced for structural,
electrical and electronic use
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Note the Standoffs illustrated, upper center. Specialty items include forms for coils Many different ferrous and non-ferrous metals
Made to government specificatiors, they are and various clectronic components, such can be applied to ceramic bodies, combining the
available commercially at a price lower than as variometer rotor and stator bars, heater desirable propertics of the metal plus the di-
most standard units, Note the many types of coils, etc. Commercial units are available electric strength and other uniquc properties of
specialty items. in Grade L-5 and L-6 Steatite if required. ceramics.

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

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

[ e e e
CENTRALA3, A Division of Globe-Union Inc.
914 East Keefe Avenue, Milwaukee 1, Wisconsin

Please send me full technical information
on Centralab Engineered Ceramics.

Centzalab

A Division of Globe-Union Inc. ® Milwaukee 1, Wis,
In Canada, 635 Queen Street East, Toronto, Onicrio

Name..... .o . U
Address.. . ... . S e

Company. ... —— . Title.....
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lack of motors in 1952 due to
sparse steel supplies feel that,
with additional steel allocations
by NPA, this vear will be one of
their best. Action of CBS who will
soon begin selling a higher priced
hi-fi phonograph, and Emerson,
who takes over Webster-Chicago,
seems to substantiate this fore-
cast. It is also reported that
Zenith will bring out a new hi-fi
phonograph this vear.

Record manufacturers see new
velume highs for 1953 and are
preparing for them. Through
RTAA (Record Industry Associa-
tion of America) they plan to run
a tost sales camnaien and market
survey to determine the long-
range effect on record sales of
increased sales of phonographs.
The results of the test and survey
may lead to changey in phono-
graph record advertising and pro-
motion.

Top Management
Reviews Its Paychecks

Higher net sales helped to up

executive salaries but taxes

and living costs also rose

COMPENSATION of principal execu-
tives in the radio and television
industry increased substantially
between 1949 and 1951, reflecting
an even healthier increase in net
sales for firms thev represented.
However, higher income taxes and
rising costs tempered the effects of
both, according to a studv made
by the National Industrial Confer-
ence Board of company reports to
the Security and Exchange Com-
mission.

» Set Manufacturers—The study
shows that between 1949 and 1951
the net sales of 10 representative
radio and television receiver man-
ufacturers increased an average
of 38 percent. In 1949 they ranged
from $6.1 million to $396 million,
while in 1951 the span was from
$12 million to $599 million. For
the same companies the total of-
ficers’ payroll rose 24 percent dur-
ing the period. Total executive

14

payroll ranged between $57,000
and $1.6 million in 1949. In 1951
the range was between $93,000 and
$2.1 million.

As a percentage of sales, top
management salaries represented
0.5 percent of total net sales in
1949 and 0.6 percent in 1951. For
individual set makers the percent-
age ranged from 0.4 percent to 1.4
percent in 1949 and from 0.3 per-
cent to 1.2 percent in 1951.

» Parts Manufacturers—Manage-
ment salaries also rose substan-
tially in radio and television parts
companies, according to the SEC
report study. Between 1949 and
1951 the net sales of 8 leading
parts manufacturers increased
over 100 percent and total officer
salaries during the three-year pe-
riod rose 35 percent. In 1949 the
net sales of these firms ranged
from $600,000 to $15.5 million,
while in 1951 the span was from
$1 million to $33 million. Total
pay to parts company officials
ranged from $54,000 to $310,000 in
1951. The bracket was $11,000 to
$70,000 in 1949.

Total executive salaries for the
parts companies surveyed repre-
sented as a percentage of net sales
1.5 percent in 1949 and 1.6 per-
cent in 1951. For individual parts
companies, the percentage ranged
from 0.7 percent to 5 percent in
1949 and from 0.7 percent to 5.4
percent in 1951.

» Top Man—The highest-paid ex-
ecutive in each of the radio and
television set manufacturing firms
surveyed received a salary in 1949
ranging from $18,800 to $200,000.
The top salary of $200,000 didn’t
change in 1951 but the lowest sal-
ary reported increased to $25,000.
Although bonus reports were in-
complete, figures available indi-
cate that-they also increased sub-
stantially. A bonus high of $120,-
700 was reported in 1951. In 1949
the high was $49,300.

Among the radio and tv parts
manufacturers surveyed the salary
of the highest-paid executive in
each of these firms ranged from
$11,000 to $70,000 in 1949. In 1951
the spread was from $32,000 to
$79,300. Executive bonus checks
remained velatively stable.

» Costs—The average executive
who earned $50,000 in 1949 had
a net after taxes of $33,000. In
1951 his take-home-pay from the
same amount was $31,100. The
cost of living as measured by the
Consumer’s Price Index also had
its effect. It stood at 161.3 in 1949
but by 1951 had risen to 174.5.

THE MAN
proper light lights to show. . . .

says '‘three’’ and the

Robot Responds
To Spoken Numbers

Digits from 1 through O are
made into patterns, matched
with memory standards

AN EXPERIMENTAL UNIT in Bell
Labs responds to spoken numbers
by lighting the proper light for
each digit from 1 to 0. The re-
sponse is accurate when circuits
are adjusted to the individual
voice, if enunciation is clear. Sig-
nals could equally well perform
other functions, such as operating
dial mechanisms.

In this developmental stage the
engineers are cautious, putting
customer vocal dialing somewhere
in the future. But they hope Aud-
rey—the ‘automatic digit recog-
nizer'—can be taught to respond
to additional sounds, perhaps even
sav a few words on command.

» Audrey’s Nerves—Circuits and
relays used in modern dial systems
were used in the unit’s construc-
tion. The voice sounds are sorted
into electrical categories which

conform to sound wave patterns.
(Continued on page 16)
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SHOCK » VIBRATION

Builder Claims Smooth
Performance and Quiet
Operation thru the
use of Barrymounts
in Dehydrator

The 2-way protection given by Barry-
mounts is applied in AUTO-DRYAIRE®
dehydrators as a design feature of
these automatic pressurizing units for
high-frequency transmission lines.

In this service, Type C-2000 Barry-
mounts prevent transmission of air-
compressor vibration to the supporting
surface. They also cushion the mounted
apparatus to protect active parts, pip-
ing, and controls within the dehydrator
from external shock and vibration.

The maker of AUTO-DRYAIRE®,
Communication Products Company, Inc.
of Marlboro, N. J., states: "We have
used Barry Isolators for several years.
The excellent service they have ren-
dered in our equipment is the primary
reason for their continued use.”

Type 2000 Barrymount

Barry “cup” mounts are satisfying
a wide variety of needs in industrial,
mobile, and marine service. Ask our
Field Engineering Department for help
with YOUR vibration problems. FREE
CATALOG 504-B tells about these and
other vibration isolators.

Miniaturized
Vibration Isolators
Help Cut Space
and Weight in
Fuel-Gauge Power Unit

70% size reduction and 50% weight
reduction — with no loss of perform-
ance — is the effective miniaturization
obtained in the new Minneapolis-
Honeywell aircraft-fuel-gauge power
unit. Miniature, air-damped Barry-
mounts, Type 6465, helped M-H
engineers in this achievement.

These vibration isolators, in which size
and weight have been cut while oper-
ating characteristics have been main-
tained, will help you redesign for
miniaturization.

Check these useful features of minia-
turized Barrymounts.

Light weight — only 5/16 ounce each.
Small size — 1” diameter 11/32” loaded
height.

Resonant frequency — 9 cps
Transmissibility at resonance — 3
Wide load range — 0.1-3 pounds

4 different styles available — for plate
or stand-off mounting.

Write for data sheets 605 and 606 giv-
ing details of dimensions and load
ratings.

FREE CATALOGS

® 523-A — Air-damped Baorrymounts
for aircraft service; also mounting
bases and instrument mountings.

® 509-A — ALL-METL Barrymounts
and mounting bases for unusval air-
borne applications.

® 504.B — Shock mounts and vibra-
tion isolators for marine, mobile,
and industrial uses.

® 407 — How to cut maintenance
costs by wusing Barrymounts with
punch presses,

ot < g 5
, w«BARRY cr
b

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS

SALES REPRESENTATIVES IN
Atlanta Chicago Clevelond Dollas Doyton Detroit Los Angeles Minneapolis New York Philodelphia

Phoenix Rochester St Louis San Francisco Seattle Toronto  Woshington

Want more information? Use post card on last page.
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These categories are matched, in
a memory cell, against electron-
ically-drawn standard reference
patterns. When the electrical pat-
tern of the spoken number matches
the standard pattern, the proper
light flashes.

Voice-operated devices have been
used for years in transoceanic tel-
ephony, but until now none of
them have had to distinguish be-
tween different words. The key
to Audrey’s success is the visible
study of speech patterns done in
Bell Labs on the sound specto-
graph and similar machines.

Electronics Surplus Is
Still Big Business

Obsolete and overstocked sup-
plies continue to pour out of
warehouses

FFAR FROM PETERING OUT with
dribbles of World War II equip-
ment, the electronics surplus in-
dustry is growing, according to
the Institute of Surplus Dealers,
Ine

At the recent surplus show in
New York, Eugene P. Connolly,
the Institute’s president, guess-
timated a $25,000,000 volume this
vear in surplus electronic gear.
And Connolly thinks it will never
end. Surplus, he says, is here to
stay, a part of our economy and a
pretty large part at that.

» Organization—The Institute has
compiled a list of 2,200 dealers
across the country, but there are
many more not listed or disguised
under other business operations.
A manufacturer looking for sur-
plus supplies has two ways to go.
He can watch the ads in publica-
tions and surplus dealers’ circu-
lars, or he can write to the Insti-
tute (673 Broadway, New York
City). He may find what he wants
but, if he doesn’t, that is no sure
indication the surplus goods are
not there. Surplus dealers by and
large aren’t electronics men; they
don’t know a 6V6 from a megawatt.

Television Expands Overseas

Sets abroad top 2.4 million, 21
countries have service; Latin

America best US market

TELEVISION is making significant
progress abroad. Stations are on
the air in 21 foreign countries
and regular service is scheduled
for seven more by the end of the
vear. Sets in use total 24 mii-
lion, up 50 percent over 1951 fig-
ures. Ganging-up 10 or 15 people
to a set is common and the viewing
audience is estimated at 24,450,000,
Latin American countries have
shown great interest in television
and this area is potentially an im-
portant market for American man-
ufacturers. Picture standards are
in general the same as in U. S.
Elsewhere, Japan has adopted our
standards and is planning a tv
network that may include 30 sta-
tions or more. However, fourteen
Japanese-electronic firms report-
edly are gearing up for mass pro-
duction of tv receivers. Japan
looms as a competitor rather than
customer in the world market.

» Cuba—Fourth in number of sets
in use, Cuba has complete tele-
vision coverage. Two competitive
networks cover the island and
100,000 sets are in use. Havana
has two stations, with a third
planned for 1953. Ten additional
stations are planned.

» MexicoMexico, with five sta-
tions on the air, has only 40,000
sets in use. One major problem is
the 50 and 60-cps power service in
Mexico City. A heavy import duty
on finished sets has been partially
circumvented by shipping chassis
to assembly plants in Mexico. Some
manufacturers have considered
making sets in Mexico for export
elsewhere in Latin America to
take advantage of the favorable
tariffs between Mexico and other
Latin American countries. Spain
enjoys similar tariff advantages
and this may be one reason why a
large U. S. tv manufacturer will
operate from there.

Television Status Around the World

Sets Transmitters
Country Standards  inUse on const* plan.
Albania 625/25/8 me
Argentina 625/25/68 12,000 1 5
Australia 625/25/7.5(?) 1
Austria (tv forbidden by occupation rules)
Belgium 625/25/7 3,000 5
819/25/14
Bielorussia 625/25/8
Bolivia 525/30/6(?)
Brazil 525/30/6 45,000 3 4 9
625/25/6
Bulgaria 625/25/8
Canada 525/30/6 150,000 2 5
Chile 525/30/6 2(1)
Colombia (contract for Bogata canceiled)
Cuba 525/30/6 100,000 2 1 10
Cyprus (British equipment reportedly on order)
Czechoslovakia 625/25/8 1
Denmark 625/25/7 500 1 1
Dominican
Republic 525/30/6 500 1
Egypt (French demonstrated temp. station 5/51
Finland 625/25/7
France 441/25/6
819/25/14 56,000 3 1 5
Germany (East) 625/25/(?) 300 1
Germany
(West) 625/25/7 2,000 § 3
Great Britain ~ 405/25/5 1,655,446 § 2
Guatemala 525/30/6(7) 31
Hungary 625/25/8
India (seriously interested)
Israel (seriously interested)
Ialy 625/25/7 4,000 2 1 10
Japan 525/30/6 3,000 1 10
Luxembourg 625/25/7
Mexico §25/30/6 40,000 4 2 6
Morocco 819/25/14 1 3
Monaco 819/25/14
Netherlands 625/25/7 7,000 1 5
Nigeria (British equipment reportedly on order)
Norway 625/25/7
Pakistan (seriously interested)
Poland 625/25/8 1
Rumania 625/25/8
Saar 625/25/7
819/25/14 1
Spain 626/25/7 125 3
Sweden 625/25/7 100 1 4
Switzerland 626/25/7 3
Tanganyika (British equipment reportedly on order)
Thailand (money available, bids submitted)
Tunisia 819/25/14
Turkey 625/25/7 1
Ukraine 625/25/8
U.S. A 526/30/6 18,500,000 129 144
Uruguay (bids for station recently cancelled)
U.S.S.R. 625/25/8 77,000 3
Venezuela 626/25/6 1 2
Vatican City 625/25/7 1
Yugoslavia 625/25/7 1 2

* Experimental station, station testing or under con-
strustion.

» Brazil—Beset with foreign ex-
change troubles, Brazil, nonethe-
less, is showing great interest in
tv. An electronics industry has
already taken root in the Sao
Paulo area and television sets may
soon be manufactured internally.
Radio sets and components are now

(Continued from page 18)
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The Type 1604-A Comparison Bridge is a unique, direct-reading
impedance measuring device which materially reduces test
and measuring time. It enables the rapid and precise meas-
urement of both impedance and dissipation factor of capa-
citors, resistors and inductive components. A component of
a production lot or an appropriate standard is used for com-
parison against the unknown.

In operation, “Impedance -Difference” and *“Dissipa-
tion Factor Difference’ dials conveniently and accurately

FEATURES

Two IMPEDANCE DIFFERENCE Ranges — 0 to =5% range for accurate ccjmparisam—o to

=209, for checking components within the common =10% and %20%, lolerances

Accuracy of Impeda::lce Measurements
R

stance
1 kc: 2Q — 20MQ 50 uf — 50 nuf 500 uk — 250 h
5ke: 48 — 4MQ 2 pf — 50 puf 200 pk — 10h
For these impedances,accuracy is £0.1%, for the 6%, switch position,
Range=.015 at ;=
DISSIPATION FACTOR DIFFERENCE m:;: aot R o i pedance diference)
Y a5 e+ (0025 +2%, of impedance difference)
CRO Visual Detector — korizontal band of light is used as the indicator — highly non-linear
detector amplifier keeps indication on scope over wide ranges of unbalance — con-
tinual resetiing of gain control is eliminated.
Zero Adjustment — adjustable index mark on scope can be off set and locked to compensale
for deviation of the standard from the desired nominal value — permits use of any
component as a standard

Dimensions — 12" x 1434" x 10" ; Net Weight — 2215 Ibs.

Capacitance Inductance

il ke e

GENERAL RADIO C

275 Massochusetts Avenue, Cambridge 39, Massachusetts, U. 5. A.
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for Rapid and Accurate

Measurements

indicate the degree by which these characteristics differ
from those of the selected standard. For real high-speed
sorting, the cathode-ray-tube indicator is easily calibrated
at the desired tolerance and used to give an instantaneous
visual *‘go no-go’’ indication. The instrument is completely
self-contained; it includes a bridge circuit, internal 1 ke and
5 kc oscillators, a high-gain non-linear amplifier terminated
in a CRO visual detector, and an internal power supply.
The Type 1604-A Comparison Bridge —

% is ideal for checking ganged potentio-
meters, condensers and inductors that must
track each other to very close tolerances

% is extremely useful for precisely setting
and checking the tap of center-tapped wind-
ings or for comparing two windings on the
same core.

% permits rapid and reliable adjusting of
one variable component to the value of
another . . . the approach to balance is con-
tinuously and instantly indicated

% can be used to measure directly small
capacitors in the 1 upf range.

% In laboratory, shop or production line the
Comparison Bridge will prove invaluable for
adjusting, selecting and pairing components
within given tolerances.
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being made. Manufacture of elec-
tron tubes including crt’s is en-
visioned.

Brazil has 45,000 sets in use,
three transmitters on the air, nine
planned and four under construec-
tion. The city of Rio de Janiero
may soon become operator of the
hemisphere’s first educational tv
station. Brazilians are enthusi-
astic about television and projec-
tion receivers are frequently seen
in public places, parks and even
vacant lots.

» Elsewhere—Argentina imported
9,293 tv sets during the first eight
months of 1953. No additional
transmitters are contemplated.
There is presently only one sta-

tion, in Buenos Aires.

Venezuela has a high standard
of living and a large market is
expected here despite different pic-
ture standards. Two stations in
Caracas should be on the air by
now. A third is scheduled for late
1953.

Television transmitter deals re-
cently fell through in Uruguay
and Colombia.

U. S. manufacturers of tv trans-
mitting equipment have reported
serious inquiries from El Salvador,
Peru, Costa Rica, Republic of the
Philippines, New Zealand and
Union of South Africa. Inquiries
of a more casual nature have been
received from Honduras, Formosa,
Indonesia, Malava and Greece.

Average Laboratory Uses 254 Instruments

Q METER |
SYNCHROSCOPE |

BAT. TESTERS 15
PULSE GEN. 1.5
SQ~WAVE GEN. t5
STABILIZERS 15
VAR. PWR, CONTROLS 1.5
COUNTER TUBES 2
KV METERS 2
TUBE TESTERS 2
WAVEMETERS 3
DETECTORS 4
RECORD.METERS 4
VOLTAGE REG. 4
INDICATORS

R-F METERS

SPEC. PURP TESTERS
VOM METERS
WATTMETERS
CAPACITOR DECADES ™ .
BRIDGES . C
VTVM i
POTENTIOMETERS
SIGNAL GEN.
GALVANOME TERS
STRAIN ANAL.,GAGES
OHMMETERS
SCOPES :
RESISTOR DECADES
ANALYZERS 9

TRANS.,VAR.VOLT
GAGES
VOLTMETERS
AMME TERS

EQUIPMENT IN A TYPICAL LABORATORY

AMPLIFIERS 10
POWER SUPPLIES 10

1.5

33
34

Survey by ELECTRONICS of 459 laboratories in 10 different classifications shows

they contain 116,395 instruments.

Identity of 36 types is shown above.

Remaining types average less than one and include field-strength meters,
spectrometers, sweep calibrators, colorimeters and radiation meters

8

Financial Roundup

MERGER action by two major manu-
facturers, along with profit reports
and security transactions of other
companies in the field, highlight
the current financial picture of the
electronics industry.

Board of directors of Webster-
Chicago and Emerson Radio have
recommended merger of the two
companies. After approval by
stockholders of both companies,
Emerson will issue 337,500 shares
of its capital stock for the 450,000
shares of Webster-Chicago now
outstanding, which is in the ratio
of 34 share of Emerson for 1 share
of Webster-Chicago. These shares
will be in addition to the 1,935,187
presently outstanding shares of
capital stock of Emerson, which
will remain unchanged. After the
merger, Webster-Chicago will be
operated as a division of Emerson.

» Profit Reporis—The following
companies issued net profit state-
ments for the first 9 months:

Company 1952 1951
AT&T* .......... $22,819,780 $30,949,435
AvVeo ... 6,647,079 7,660,372
Minnesota Mining. 11,442,337 11,427,754
Reliance Klectric.. 1,816,140 1,727,216
Remington Rand** 9,557,404 9,836,491

*Net operating income for 10 months
**llarnings for 8 months

» Securities Sold—Aerovox pur-
chased for cash the entire out-
standing stock of Acme Electronics
of Pasadena. It will be operated
as a wholly-owned subsidiary.

Radioactive Products sold 52,176
shares of class A convertible stock
at $1.25 per share. The proceeds
were added to the company’s work-
ing capital to facilitate increased
volume.

Kentucky Coal Deposit
Ups Germanium Supply

GERMANIUM for transistors and
crystal diodes has been found in
coal ash from an eastern Kentucky
deposit. Although the new source
may increase substantially the
amount of germanium available,

(Continued on page 20)
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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 VvDC, 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

Regulation accuracy

Ripple voltage 1% RMS. Time constant 0.2 seconds.

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

For Complete Information Write

Nobatron Model £-6-3

SORENSEN

WIDER OUTPUT VOLTAGE RANGE MODELS

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

Nobatron-RANGERS :are continuously adjustable over ex-
tended output ranges, yet provide regulation accuracies of
+0.25% against fine and/or load. Other specifications are
identizal to those cf 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.

fnvestigate NOW the cost of a NOBATRON installation
versus the overall zost of less satisfactory DC sources.

OTHER SORENSEN ISOTRONIC PRODUCTS INCLUDE:

B-NOBATRONS
FREQUENCY CHANGERS

{high=voltage, low-current DC Supplies)
VARIABLE AUTO TRANSFORMERS

SATURABLE CORE REACTORS AC LINE REGULATORS

SORENSEN & COMPANY, INC.
375 Fairfield Avenue

www americanradiohistorvy com

Stamford 1, Conn.



INDUSTRY REPORT—Continued

demand is expected to keep its
price firm at $350 a pound.
Germanium production has been
running about 1,000 pounds an-
nually; demand may reach 15,000

pounds when transistor produc-
tion swings into high gear. Origi-
nal source for the increasingly im-
portant material was smoke from
zinc furnaces.

Automatic Pilot Speeds River Barges

AT FIRST glance, an automatic pilot
for a tugboat seems about as use-
ful as lace curtains at the windows
of the pilot house. But when the
seconds and minutes saved by its
use add up to hours or even days
less for a given trip the idea begins
to make sense.

Sperry Gyro, which claims a pre-
ponderance of the hundred-odd
radar installations on tugs plying
the Mississippi-Ohio rivers sys-
tem, has been working for at least
two years on a gadget that will tie
radar to the rudder. The final re-
sult is a control that can be hung
on the outside of the radar con-
sole or in any other convenient
small space. Linkage between the
two, so far, is via the pilot.

> Steady as You Go—The pilot’s
control is a small housing not un-
like the throttle of a Diesel loco-
motive. With the handle in the

e
i s&w&s&.%@% o

lower circular slot, he can steer the
tug electronically by means of a
magnetic amplifier in a box
mounted nearby. By moving the
handle upwards into the top slot,
the last course setting is held with
the help of a gyrocompass. Move-
ment of the handle corrects to any
new desired course.

Pushing a 1,000-foot string of
barges up the Mississippi is slow
work at best, sometimes as slow as
a knot an hour. Even a good pilot
is likely to oversteer a little, es-
pecially at night. Whenever he
does, he must turn his rudder in
the other direction. And while
steering, he slows his progress.
With the automatic pilot, it may
be possible to cut a fifteen-day trip
to ten days.

On the Hudson River-Champlain
Canal system there is one skipper
who saves two hours out of every
twenty-four with the new device.

Modern Mark Twain can either steer or automatically hold a course with this

new electronic pilot.
helmsman from the radar screen
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Big-boat skippers can use it instead of shouting to the

‘Automation’ Comes
To Modern Indusiry

Feedback loops built into com-
plex controls presage auto-
matic industrial production

BUILT INTO FUNCTIONING PLANTS,
servomechanisms based on the
feedback principle are operating
complex industrial processes faster
and better than men can.

In all applications the principle
is the same—A continuous meas-
urement of the work being done is
compared with instructions set
into the control instrument’s ‘mem-
ory’. Deviation, the so-called ‘er-
vor signal’, is fed back to the con-
trols, continuing or decreasing the
work until the goal is reached.
Then the control shuts the machine
off, or starts the cycle over again.

By extending this principle,
whole sequences of operations can
be done at amazing speeds and
accuracies.

» Existing Applications—A new
Ford plant in Cleveland operates
entirely by ‘automation’ — auto-
matic industrial production—and
250 men do twice the work 2,500
men did before. One instrument
balances crankshafts, by automat-
ically controlling drilling and
grinding operations.

In continuous-strip production,
such as steel, paper and rubber,
servomechanisms control the strip
width, continuously readjusting
machines to maintain a tolerance
impossible with old methods in-
volving sample caliper measure-
ments.

Television Assumes
Role in Cold War

East and West stations vie in
divided Berlin; relay spans Red
Zone

REGULAR television broadcasting in
Germany has opened a new battle-
field in the propaganda war for

men’s minds. Programs are now
(Continued on page 22)
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Select the right

KROHN- HlTE OSCILLATOR

in the ULTRA-LOW FREQUENCY RANGE

REMEMBER: All KROHN-HITE OSCILLATORS

provide sine and square wave simultaneously

SPECIFICATIONS: FREQUENCY RANGE: 0.009 to 1,100 cps., continuously
variable in five decade bands.
FREQUENCY ACCURACY: Calibration + 2%, drift is less
than 1% including warm-up and less than .05% for +10%
change in line voltage.
SINE WAVE OUTPUT:
VOLTAGE: 30 volts maximum, adjustable continuously
with a logarithmic output control calibrated from .01 to 10
rms. volts.
AMPLITUDE: Varies less than +1 db over entire range
from 0.009 to 1,100 cps. and less than +0.25 db for +10%
change in line voltage.
POWER: 25 mw maximum across 1,000 ohms.
DISTORTION: Less than 1% at any output level setting.

model 400-A HUM: Less than 0.1% at any output level setting.
SQUARE WAVYE OUTPUT: 10 volts peak to peak maximum.

o COMPACT and
LOW PRICED

price $35(000

SPECIFICATIONS: FREQUENCY RANGE: 0.009 to 1,100 cps., continuously
vartable in five decade bands.

e STANDARD FREQUENCY ACCURACY: Culibration +2%, drift is less

RACK than 1% including warm-up and less than .05% for +10%
¢ change in line voltage.
MOUNTING SINE WAVE OUTPUT

VOLTAGE: 30 volts maximum, adjustable continuously
with a logarithmic output control Cdllbl‘al(d from .01 to 10
rms. volts.

AMPLITUDE: Varies less than 41 db over entire range
from 0.009 to 1,100 cps. and less than +0.25 db for +10%

o SINGLE ENDED
OR BALANCED
change in line voltage.

OouUTPUT
. POWER: 100 mw maximum across 1000 ohms.
o ¢ 00 DISTORTION: Less than 1% at any output level setting.
price $375 A
model 400-C

HUM: Less than 0.1% at any output level setting.
SQUARE WAVE OUTPUT:: 10 volts peak to peak maximum.

SPECIFICATIONS: FREQUENCY RANGE: 0.02 to 20,000 cps., continuously
variable in six decade bands.

e WIDE RANGE }REQUENCY ACCURACY: : Calibration +2%, drift is less
g s than 1% including initial warm-up and less than .01% for +10%
* ULTRA-LOW

change in line voltage.
DISTORTION

SINE WAVE OUTPUT:
VOLTAGL: 15 volts maximum adjustable continuously by
a “T” pad, and by a step switch providing 100:1, 10:1, 2:1
e EXCELLENT and 1:1 attenuation.
= = AMPLITUDE: Varies less than 0.25 db over entire fre-
AMPLITUDE { uency range from .02 to 20,000 cps.
q ) g P
'S X - 5 POWER: 10 mw maximum across 500 ohms,
'
CONSTANCY - DISTORTION: Less than 0.1% over entire frequency range
; from .02 to 20,000 cps.
price $95()00 model 410.A_ HUM: Less than .1% at any output level.
SQUARE WAYE OUTPUT: 10 volts peak to peak maximum.

INSTRUMENT COMPANY
@ KROHN-HITE 580 MASSACHUSETTS AVENUE
DEPT. E, CAMBRIDGE 39, MASS.

All Krohn.Hite Instruments fully guaranteed for one year against defective materials and workmanship. Prices net — f.o.b. Cambridge. Write for free catalog.
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Microwave relay links new German tv
stations. Tower houses repeater station

broadcast from transmitters in
both East and West Berlin. The
West Berlin transmitter is linked
by vhf relay across the Soviet
Zone with the Northwest German
Radio (NWDR) network; the East
Berlin station may soon be joined
by other staticns in the Hartz
Mountains near the West German
border and in Thuringia.

The Voice of America reports
that it has no plans to aecquire
television equipment, although it
will make filmed pregrams avail-
able to West German broadcast-
ers. Radio Free Europe, a private
organization broadcasting to Rus-
sia and her satellites, likewise dis-
claims interest in television broad-
casting. Such programs “would
reach only a small portion of
[lurope’s captive populaticn due
to propagation difficulties and
would be overly vulnerable to in-
terference and jamming.”

» Limited Audience—Only 1,200
television sets are in use in West
Berlin; about 200 are in bars.
Chief reason for the small tv au-
dience is economic; the cheapest
German television sets cost $300,
almost six months income for the
average German. Television re-
ceivers in FEast Berlin are Rus-
sian T-inch sets. Most of these
have been installed in public
places, presumably to discourage
channel jumping. Both East and
West German television stations

22

broadcast a 625-line, 25-frame pic-
ture using a 7-mc bandwidth with
f-m sound.

NWDR operates stations in
Hamburg, Hanover, Langenberg
(in the Ruhr basin) and Cologne.
The stations are linked by micro-
wave radio relay stations, like the
one in the photograph, sited at
40-mile intervals. Stations are
planned for Frankfurt, Stuttgart
and Munich.

The 200-me vhf relay that ties
West Berlin into the network ter-
minates atop a 500-ft tower built
on a 200-ft hill at Hoebeck in the
British zone. Signals received
from West Berlin 80 miles away
are relayed to the other network
stations through Hamburg. -

Lawrence Tri-Color Tube
In Production

Now CALLED ‘CHROMATRON’, the tri-
color tube (p 81 and 146, Nov.
1951) developed by E. O. Lawrence
of the University of California is
being produced in pilot-plant
quantities by Chromatic Television

(Paramount Pictures) of Oakland,
Calif. At a closed-circuit demon-
stration for the press in New York
City, Richard Hodgson, president
of Chromatic, said 200 have al-
ready been made. The tube is 22
inches in diameter but, due to the
wire grid arrangement integral to
construction, it produced an 18-in.
piciure.

» Claims—Demonstrated with a
flying-spot scanner and Koda-
chrome slides, the picture was
very bright. Hodgson said less
scanning power is now needed for
the color sync pulses, as a result of
increasing the number of vertical
grid wires and ether improvements.
A major advantage claimed for the

new tube is its adaptability to
mass assembly methods. Mass-
produced color grids and mass-

produced phosphor-striped screens
may be mass-assembled without
much hand tailoring, giving a color
tube for about twice the cost of
conventional monochrome types.

The tube was demonstrated on
the CBS color system but is adapt-
able to NTSC signals. It can be
made as short as monochrome
tubes usually are.

Militronic Equipment: Too Complex?

“Perhaps,” say top brass as
drive gains to reduce both cost
and upkeep

LEVELED jointly at military men and
equipment designers is the charge
that excess gimmicks and gadgets
in modern weapons are killing our
boys with kindness. Critics also
contend that weapons cost more
than they are worth, that they
should be far simpler in design
and construction. The charge is
popular with economy-minded
congressmen and a widespread
conclusion has been drawn that
we are designing ourselves into
bankruptcy.

Much of the complexity arises
from wider application of elec-
tronic devices. A modern battle-

ship uses 9,000 electron tubes,
a B-36 heavy bomber depends upon
2,100 tubes for navigation and
control. An F-86 Sabrejet em-
ploys 600. In all, 15,000,000 tubes
are currently used in military
equipment. Costwise, electronic
gear aboard a destrover brings
$3,000,000 today as against $40,-
000 during World War II.
Maintenance  costs likewise
measure complexity of new weap-
ons. Experience shows that each
100 million dollars worth of mili-
tary electronic equipment needs
one billion dollars worth of main-
tenance before it wears out.

» How to Simplify—Interest is
mounting in simple and reliable
equipment. Department of De-

(Continued on page 24)
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CLARE RELAYS

Section of the Reserviser ™
"brain™ showing vacuum
tubes and relays mounied
in sub-assemblies Tor ey

maintenance. M %

MMEDIATE INFORMATION on reservations for
American Airlines’ 1000 flights a day is avail-
able to airline personnel through the use of The
Teleregister Corporation’s Magnetronic Reservisor,*
the first completely automatic reservations system.

With its 1500 tubes and 1400 CLARE relays, the
Reservisor* is also a high-speed computer, a storage
and filing system, data transmission system, display
device, and a logging or recording unit.

In their vast experience with electrical controls,
Teleregister’s engineers have acquired a knowledge
of relays that is wide and deep. The importance
which they attached to selecting the best possible
relays for the Magnetronic Reservisor* stands out
in these their own words, “Choice of components,
equipment layout, and circuitry were aimed at reli-
ability., First of all, the incidence of trouble should
be held to the minimum. This has been accomplished
by using only the finest components and by using a
sturdy relay instead of a vacuum tube wherever
possible.” Their deliberate choice of CLARE relays is
therefore charged with meaning for industrial de-
signers.

CLARE sales engineers are located in principal cities
to cooperate in the development or “custom-build-
ing” of relays to meet your most difficult design
applications. Call them or write: C. P. Clare & Co.,
4719 West Sunnyside Avenue, Chicago 30, Illinois.
In Canada: Canadian Line Materials Ltd., Toronto
13. Cable address: CLARELAY.

Clare Type J Relay cf which 1400 are
used in Magnetronic Reservisor® is an ex-
tremely comsact and lightweight relay. *Trade Mark of The Teleregister Corp.

CLARE RELAYS

First in the Industrial Field
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fense procurement officials are of-
fering incentive contracts reward-
ing manufacturers who design and
perfect weapons that do their job
and are simpler than predecessors.
Britain’s RAF recently ordered 25
‘poor-man’s’ radar sets. Hand-op-
erated, the sets cost $11,200 and
use only 50 tubes. Shying from
‘cheap-and-dirty’ equipment, U.S.
military men too have neverthe-
less embarked on a program of
simplifying equipment and reduc-
ing upkeep through unitization
and automatic fault location.

» Plug-In Radar — Unitization
means building up equipment with
independent black boxes that can
be plugged in when needed. A
unitized radar set aboard a bat-
tleship would be replete with all
extras while the same set, stripped
to its essentials, would serve ade-
quately aboard an LST.

Fault-locating devices of suf-
ficient sensitivity to predict fail-
ure simplify maintenance in an
emergency. Repair consists of
plugging in a complete spare unit,
with overhaul chores deferred to
a convenient time and place.

Transistor Weds
Magnetic Amplifier

Ceremony yields rugged servo
system with high gain, fast re-
sponse and high power output

USE OF TRANSISTORS in conjunction
with magnetic amplifiers was sug-
gested shortly after the transistor
was announced. Each was known
to be extremely rugged. The ab-
sence of standby power inherent
in both devices showed promise.

The transistor is an efficient
amplifier at low power levels and
the magnetic amplifier excels at
high power levels.

The marriage is in a servo
amplifier by the Industrial Con-
trol Co. of Wyandanch, New York.
The transistor acts, in effect, as
a preamplifier for the magnetic
amplifier power stage.

» Simple  Circuit—The circuit
used is quite simple, and yet it
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offers power gains of several thou-
sand with a speed of response

limited only by the operating
frequency.
Input and output may be

either d-c or a-¢, and negligible
power is consumed by the amplifier
when no power is being delivered to
the load.

Work is still going on to develop
new designs, although the existing
circuit is directly applicable to
a wide variety of control applica-
tions in its present form.

A number of improvements
are expected to vresult from
use of better transistors, when
they become available in sufficient
quantity to make their use in

commercial equipment feasible.
Higher gains may be obtained by
using cascaded transistors.

The new development makes
available to industry a highly ef-
ficient and versatile packaged
servo amplifier that is virtually
indestructible and may be ex-
pected to have a long life. With
present models power levels of a
fraction of a watt to 500 watts
may be controlled by such low-
power devices as thermocouples,
synchros, small potentiometers
and photocells. The transistor-
magnetic amplifier may also be
used in other applications where
low-frequency amplification is de-
gired.

TV Servicing Business Patterns

Survey of dealers reveals large
variations in efficiency of op-
eration and charges for work

THE pattern of radio and tele-
vision service business operation
shows up as hectic and varied in a
recent GE survey of 2,175 full-time
dealers.

Average dollar volume for all
dealers in 1951 ranged from $6,-
150 per technician in the small
shop to $8,200 per technician in
shops having over 10 technicians.
Corresponding figures for shops
specializing in tv work are $7,-
330 to $8,500.

» Jobs Per Technician—An aver-
age of 35 jobs is completed per
week by each technician, but the
average is by no means represen-
tative. Some of the six to nine
man shops fixed over 60 sets per
week per technician, while others
got less than 14 jobs per week out
of each technician.

Billing per service call also
showed an extreme variation from
the $8 average figure for tv and
$5.50 for radio. Combining all
dealers, the extremes show 9 per-
cent of the firms averaging $3 per
call as a low and $14 per call as

a high. On the other hand, over
75 percent had average billings
in the range of $5 to $10.

» Contracts—In firms having un-
der 5 technicians, less than 10
percent of the tv calls were under
service contract. With large firms
specializing in tv service, a sur-
prisingly high figure was reported
for 1951; 75 percent of the calls
were under service contract.
Percent of service jobs com-
pleted in the home on tv sets
ranged from 78 percent for the
small dealer to 86 percent for
those having over 40 technicians.

Triple-Use Waveguide
For TV, Phones, Power?

"Barlow’s Tube” in London has
U. S. counterpart at Bell Labs
and Signal Corps

FOrR many years, power companies
have also been using their high-
tension lines stretching across the
country as carriers for wired-wire-
less radiotelephone communica-
tion. More recently, the Signal

Corps has been experimenting with
{Continued on page 26)
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WHEN YOU NEED DEPENDABLE
compou:ms...fa:}‘er!

Electronic Components Division

Stackpole Carbon Company, St. Marys, Pa.
Also o LINE AND SLIDE SWITCHES « CERAMAGY (ferrite) CORES ¢ IRON
CORES o« MOLDED COIL FORMS ¢« GA ""GIMMICK'' CAPACITORS, etc.
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the G-string, a single wire coated
with enamel or plastic along which
very high-frequency currents
travel. Radar has made familiar
the use of the waveguide, a hollow
tube through which microwaves
pass.

» Marriage of Convenience—H. M.
Barlow, a professor at the Univer-
sity of London, proposes the use
of a pair of hollow copper tubes
that will carry multiple telephone
conversations within, television
signals on the outside surface and
power within the copper. So far,
he has confined his research pri-
marily to the radio phase of the
problem.

Bell Telephone Laboratories en-
gineers, whose main concern like-
wise is communications, admit to
“strenuous activity’” in the devel-
opment of long-distance techniques
using circular waveguides at
50,000 megacycles—only slightly
different from those employed by
Barlow.

The new Bell tvpe L-3 coaxial
cable system handles 1,800 cir-
cuits. The number might be more
than doubled with the waveguide
technique.

Business Briefs

» Cheaper, better transistors may
not be far awayv, if a new “sub-
stance” recently announced by
Brown-Allen Chemicals, Inec. of
New York City lives up to claims
made for it.

» Super-sniffer that smells gas
leaks by electronics and sounds
an alarm if all is not well is now
being used to detect leaks in her-
metically sealed aircraft equip-
ment.

» Swiss financial group represent-
ing the Union des Banques Suis-
ses may invest in tv set manufac-
turing in Italy. It has been esti-
mated that 100,000 sets could be
absorbed by the Italian market
in 1953.

» If the Bureau of Internal Reve-
nue takes over Grand Central
Palace for office space later this
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FeB. 4-6: Western Computer
Conference, Hotel Statler, Los
Angeles, Calif.

FeB. 5-7: IRE Southwestern
Conference and Electronics
Show, Plaza Hotel, San An-
tonio, Texas.

FEB. 5-7: Audio Fair, Alexan-
dria Hotel, Los Angeles, Calif.

MARCH 9-12: NEMA, Edgewa-
ter Beach Hotel. Chicago, Ill.

MARCH 19-20: National Col-
legiate Industry-Government
Conference on Instrumenta-
tion, Michigan State College,
East Lansing, Mich.

MARCH 23-25: Sixth Annual
Conference for Protective Re-
lay Engineers, A & M College

of Texas, College Station,
Texas.

MARCH 23-26: IRE National
Convention, Waldorf-Astoria
Hotel and Grand Central

Palace, New York, N. Y.

MARCH 23-27: Western Metal
Exposition, Pan-Pacific Audi-
torium and Western Metal
Congress, Statler Hotel, Los
Angeles, Calif.

APRr. 18: Seventh Annual
Spring Technical Conference,
Cincinnati IRE, Cincinnati,
Ohio.

APRIL 27-30: Spring Mecting of
USA National Committee of
URSI-IRE Professional
Group on Antennas and Prop-
agation, National Bureau Of
Standards, Washington, D. C.

APRIL 27-MAY 8: British Indus-
tries Fair, Birmingham &
London, England.

APRIL 28-May 1: Seventh An-
nual NARTB Broadeast En-

gineering Conference, Bur-
dette  Hall, Philharmonic
Auditorium, Los Angeles,

MEETINGS

California.

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

MAY 1: American Association of
Spectrographers Symposium,
Chicago, IlI.

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

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

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

May 24-28: NAED, 45th Annual
Convention, Conrad Hilton
Hotel, Chicago, Ill.

May 24-28: Scientific Apparatus
Makers Association Annual
Meeting, The Greenbrier,
White Sulphur Springs, W.
\'%

a.

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

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

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

Avuc. 19-21: IRE Western Elec-
tronic Show & Convention,
Municipal Auditorium, San
Francisco, Calif.

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

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

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

year, as has been reported, the
1954 IRE National Convention will
be held in the Kingsbridge Armory,
Bronx, N. Y,, according to an an-
nouncement by J. W. McRae, presi-
dent, and G. W. Bailey, executive
secretary of the Institute.

» Australia will spend a total of
$20 million on military electronic
equipment with local manufactur-
ers. New types of radar equipment
will not, however, be developed in
Australia as previously planned be-
cause of insufficient time. U. S. and
British designed radar will be used.
It will be made by local firms hav-
ing overseas affiliations.

» Satellite tv station for Hawaii
may be put into operation this
vear by KGMB-TV in Honolulu as
part of a plan to extend tv service
to six major islands extending
over a chain 300 miles long.

» Power consumption of tv home
receivers adds an estimated $200
million a year to the utility indus-
try’s revenues, according to C. B.
Jolliffe of RCA. Tv studios and
transmitters increase income an-
other $2.5 million. In New York
alone, an income of $12 million
during the year ending June 30,
1952 is attributed to home tv
usage.
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GUARANTEES

ONFORMANCE TO RADIO INTERFERENCE SPECIFICATION

/*7;“?

(0.15 TO 1000 MEGACYCLES)

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

ATTENUATION CHARACTERISTICS
FILTRON TYPE 971

g

MEASURED IN A 500 SYSTEM

o
(=3

o
o

|17
FREQUENCY IN AEGACYCLES |
| Al et I BT

H
o

ATTENUATION IN DECIBELS
ATTENUATION IN DECIBELS

High-temperature Filters
RF Filters to withstand Shock and Vibration

80
70
60
50 4
LI
30

Wide band Multj-section Units
RF Filters '‘Custom Designed'’
to meet YOUR requirements

] 155 MA, 130V AC-DC, 50-1000 CY.
Size: 1%” x 1Va” x 1Ve"
B A i S R T

ENUATION CHARACTERISTICS
FILTRON TYPE 970

14 XC T0 150 MC
MEASURED IN A 500 SYSTEM

FREQUENCY IN MEGACYCLES

014 020 .050

An inquiry on your Campany ietterheod will receive prompt ottention

THE FILTROMN COMPANY INC., FLUSHING, LONG ISLAND, NEW YORK
LARGEST EXCLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTERS

QL ool
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year old Patent
mean to you?

One hundred twenty-six years of experience, know-how, inven-
tiveness—call it what you will—1s something we alone can give you
in our particular field.

For Chester Stone, the inventor of the washing machine of this
patent, was the father of our founder, and the great uncle of our
president.

One hundred twenty-six years later to the month, we continue to
be very much interested in washing machines, but in a different way.
Today we manufacture insulating bushings for the electric motors,
fibre bobbins for the time controls, and laminated paper base
phenolic sleeves for mounting nsulation.

The United States has become a nation of specialists in the years
since John Quincy Adams, the President; Henry Clay, the Secretary
of State; and William Wirt, the Attorney General, signed this patent
in 1827.

We have become specialists in the manufacture of spiral wound
insulating tubing, sleeves, and bobbins. They can be furmished in
diameters as small as 3" ID, various wall thicknesses and lengths,
and of many materials including hi-dielectric kraft, fish paper, and
plastic films. We can produce these custom-made quality pxoducts
to close tolerances. They are low in cost and our service 1is
unsurpassed.

The use of our products by many hundreds of America’s leading
manufacturers is ample testimony that this hentage of one hundred
twenty-six years has well cqmpped us to satisfactorily fulhll a large
number of their specific requirements.

Sales representatives are located 1 principal cities. We would
welcome an opportunity to serve you.

STONE PAPER TUBE COMPANY ko

INCORPORATED

900-922 Franklin Screet, N. E. i 1 17, D. C

ELECTRONICS — February, 1953 Want more information? Use post card on last page.
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For more than a quarter century
Stone has aided the expanding
automotive and rltcmca{ indus-
tries by the devddopment of low
cost spiral insulating tubes.

Low cost quality JObbl'lS and
spools by Stone are mecting the
exacting apecmcatwm of leading
coil winding firms.

Stonized spiral wound phendlic
coil forms, collass, and assemblies
are finding increasing acceptance
by the electronics in ustry.

i

Stone's plain or printed contain-
ers an specialties are widely
used in the pharmaceutical and

industrial fields.
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High-Voltage CAPACITORS?

Plastic Capacitors, Inc., achieve capacitor designs in
smaller sizes and higher working temperatures with in-
creased life expectancy.

This is accomplished by uniquely processing plastic
films for use as the solid dielectric in their capacitors.

Our catalog describes these features including capac-
itors with voltage range up to 60 Kv. but AC capacitors

and higher voltage DC capacitors are available on spe-
cial order.

Write today on your
company letterhead for
your copy of this com- . o . .
prehensive catalog. Your inquiries are invited.

Plastic Capacitors, Inc.

PLASTIC FILM CAPACITORS e HIGH VOLTAGE POWER PACKS e PULSE FORMING NETWORKS
2511 WEST MOFFAT STREET . CHICAGO 47, ILLINOIS

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



KEEP YOUR PRODUCTION ROLLIVG!

Thin wall 3-core
construction as-
sures flux conti-
nuity...prevents
“dry” joints.

Containsonly Vir-
gin tin & lead.
Tin -99.75%
pure. Lead —
97.97% pure.

Only Multicore
has Ersin Flux -
high grade wates-
white rosin, hc-
mogeneously
activated.

Non-corrosiva
even after long
exposure to
humidity.

Wets metal rap-
idly due to re-
duced surface
tension.

Vigorous fluxing
action.

Leaves only pure
rosin after scl-
dering.

Perfect joints on
difficult metals &
alloys even if
oxidized.

Total % flux to
solder less than
many sing' e
cored solders.

Rigid quality
control insur2s
same standards
in every Mubti-
core reel.

Conforms with
00-5- 571-h and
all other pesti-
nent Federal
Specifications.

/f."/!r;ﬂ,i;r.-"?_fﬁmmf

|

MULTICORE SALES CORP.

1”‘{

NE %

‘:MGDL N S0LDERS
i LY MULTICORE SOLDERS LTD.
¥
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NE-11-20-S§ SPECTRUM ANALYZER

Description

The Spectrum Analyzer is test equipment designed primarily for use with aircraft radar and beacon
equipment operating over a frequency range of 8470 to 9630 mc/s. Housed in a compact portable
carrying case, the whole assembly weighs approximately 90 pounds.

In operation, the Spectrum Analyzer displays on an oscilloscope a pattern represencative c?f the‘distri-
bution of encrgy among the various frequencies in the output of a pulsed oscillator. This equipment
is cqual to our government models TS-148/UP.

Applications

This very sensitive micro-wave receiver will provide accurate measurement of the spectra of radio
frequency oscillations in radar and beacon equipment. It will also measure, within its own range,
frequencies of echo boxes, magnetrons, test sets, local oscillators and a variety of resonant cavities. It
can also be used to check magnetron pulling and AFC circuits, and as a frequency-modulated oscil-
lator to tune T/R Boxes and R/T Boxes in transmitter-converters.

The Analyzer is so sensitive that the magnetron signal can usually be picked up at some distance from
the source, thus making the equipment easy to use in any convenient location.

Specifications

Power Supply ........ .. .. ... .. ... ... ... .. . .. . 50-1200 Cps; 105-125 Volts; 125 Watts
Frequency-meter Range .. .. .. 5. DEE W 6L Calibrated directly from 8470 mc/s to 9630 mc/s
Sweep Frequencies .............. ... .. . . ... . Continuously Variable from 10 to 30 Cps
Attentuation (Spectrum Amplitude) .. ... ... Uncalibrated. Variable from 3 to 70 db.
Operating Temperature Range ........... ... .. ... .. .. . . . .. .. —40°C. to +55°C.
Frequency swing of analyzer r-f oscillator (sawtooch FM) ... .. .. . 40 to 50 mc/s
Overall i-f bandwidth at half power poines ... ... .. .. .. . . . . .. 50 ke/s

Sensitivity to CW — Spectrum Amplified Pos. — 80 db. below 1 watt for 1 inch of deflection on
Oscilloscope Screen.
— Spectrum Position — §5 db. below 1 watt for 1 inch of deflection of Oscillo-
scope Screen.
Maximum dispersion of spectra ... ... .. .. ol mee oE EAE - AEE GG BT TG DEA 3 1.5 mc/s per inch
Maximum error ... ... *+5 megacycles
We will gladly furnish all details regarding specifications, prices, and delivery.

Telephone 2-6485
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the mechanical and electrical
equivalent of heat

James Prescott Joule
1818-1889

This English physicist was one of the first propounders -of

the principle of the conservation’ of energy. His expesi i
ments in 1843 determined: the value for the equlvule-‘t
quantities of heat and -work. He also proved by exper=
ment that the heat produced in a wire hy the passage ef =
electricity varies directly with the resistance of the w 2 =
and with- the square of the current {Heat = .238F El'-'
“The Joule, a standard unit for measuring work or ensrg ;
was so named in his honor.

From an original drawing made for OHMITE.

FIUN 57 |3, FIRST o rop smitcnes

OHMITE all-ceramic pcw=r type tap switches
are preferred by industry over all other makes on the
market. Their comg actness, permanent ceramic and

metal construction, and pro=en ability to give
years of dependable, trouble-free service . . . make
them ideal for the toughest aoplications.
Specify OHMITE waen you want the best!

o3
N Be Right with ©)HIN\[IE

RHEOSTATS RESISTORS TAP SWITCHES



@) /N

ALL-CERAMIC POWER TYPE

FIVE SIZES

AMPS, MODEL MAX.V. No.
No. (A-€)  TAPS

10 111 15C 2to 11
15 212 15C 2to 12
25 312 30C* 2to 12
50 412 30C* 2to 12
100 608 300 2to 8

*150 volts between taps

COMPACT
DEPENDABLE

Iere’s the most comyZete line of power !
type, rotary tap switches. These rugged units
have high current capacty . .. plus six outstznding
features! 1 —Ceramic canstruction, o provide
permanent insulation, unalfected by arcing. 2—Fxtreme
compactness, with lernsnals convenient for wiring. 3—
Silver-to-silver contacts to eliminate contact maintenance.
4—Sell-cleaning rotor eoantact. 5—“Slow-br=ak™
mechanism, with positive cam-and-roller “or “slow-break,
quick-make’” action for A-C. 6—"Dead” switch shaft,
insulated by strong ceramic hub.

OHMITE MANUFACTURING COMPANY
4816 Flournoy Street
Chicago 44, Illinois

Write on company
letterhead for this
comprehensive
OHMITE catalog

@HM"TE RHEOSTATS RESISTORS TAP SWITCHES




...has everything you need for PRINTED CIRCUITS

First to provide Tubes and Transistors that are correctly designed for
quick, efficient printed circuit assembly. For the ultimate in portable

performance, combine Raytheon’s high-efficiency, filamentary Sub-
miniature Tubes with Raytheon’s Junction Transistors.

Filament Plate Screen Grid Plate Screen Mutual Cond. Voltage Plate Resis.
Subminiatures Volts Ma. Yolts Voits Yolts Ma. Ma. Umbhos. Gain Meg.
1AG4 Output Pentode 1.25 a9 414 414 -3.6 2.4 0.6 1000 35T 0.18
1AH4 RF Pentode 1.25 40 45, 45. 0 0.75 0.2 750 1.5
1AJ5 Diode-Pentode 1.25 40 45. 45. 0 1.0 0.3 425 50 0.3
.y Mixer-Pentode 45. 45. 0 0.4 0.15 200" 1.0
e % Osc.-Triode 125 0 45, — Rg=1 meg. 04 — 550’
1AK4 RF Pentode 1.25 20 45. 45. 0 0.75 0.2 750 15
i 1AKS Diode-Pentode 1.25 20 45. 45. 5 meg. 0.5 0.2 280 40 0.4
tPower Output — milliwatts **Conversion Conductance
*Type 1V6 is a high performance, low PNP JUNCTION TRANSISTORS
battery drain convertet: Note the com- (Average Characteristics at 30° C)
parison with 1R5 using 45 volt supply. CK721 CK722
1V6 1RS Collectos Voltage (voits) -1.5 -1.5
Total Cathode Current (ua) 960 2750 Collector Current (ma.) ~0.5 0.5
Conversion Conductance (umhos) 200 235 Base Current® (ua.) -6 ~-20
Piate Resistance (megohms) 1.0 0.5 Current Amplification Factor® 40 12
Conversion Gain (load =175K) 30 32 Power Gain® (db) 38 30
Equiv. Noise Resistance (ohms) 70K 180K Noise Factor® (1,000 cycles) (db) 22 22

*Grounded Emitter connection

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

ELECTRONICS — February, 1953 Want more information? Use post card on last page. 33
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SPLITTING THE
SPLIT SECOND at the
Bendix-Westinghouse Engi-
neering Research Department
laboratories is absolutely
essential in exploring every
possible braking requirement
for transportation tomorrow.

STANDARD ELECTRIC TIME has been serving industry,
government and educational institutions for almost seventy
years with fine precision instruments and equipment for the
accurate measurement of time.

STANDARD ELECTRIC MODEL §-1 Clocks are a part of the modern laboratory controls testing
equipment and timing devices shown in this photograph . .. they accurately measure air brake application and
release tramsmission time to one-hundredth of a second ... The timers are started instantaneous to brake
pedal movement transmitted through an electronic circuit and are stopped by means of a highly sensitive SINCE 1884
electro pneumatic switch located at pre-defermined stations in the air brake system.

T H E STANDARD ELECTRIC TIME COM_PANY
97 LOGAN STREET . SPRINGFIELD 2, MASSACHUSETTS

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



New Waldes Truarc E-Ring Dispenser
Speeds Assembly, Cuts Time and Costs

#y. 5. PAT. PENDING

FOR GREATER TIME-SAVING, more efficient handling and
assembly of Waldes Truarc E-rings, here is an auto-
matic, precision tool. Designed for one-at-a-time re-
peating action, the Truarc E-ring Dispenser can be
easily operated by any assembly worker.

WALDES TRUARC E-RINGS (sizes 5133-9 to 50 inclusive)
are now available packed on stackrods in quantities
ranging from 250 to 500 pieces per rod. Stackrods are
precision-made, allow re-loading in seconds. No inter-
ruptions to continuous flow in assembly.

*Dispensers for Waldes Truarc Crescent Rings (series 5103) also available.

SIMPLE 1, 2, 3 ASSEMBLY OPERATION

.

S Truarc appli_cator is pushed for- Applicator withdrawn (new ring Ring is installed in groove on
L ward and grips a single E-ring. automatically feeds into place). shaft. No waste time or motion,
/,/-—'\' \
4 \  WRITE, TODAY, FOR COMPLETE BROCHURE - e e e e e e |
- ON WALDES TRUARC E-RING DISPENSER & gm Waldes Kohinoor, Inc. I
- e 47-16 Austel Place, L. I. C. 1, N. Y. I
wnnnns . ] Please send me the new Waldes Truarc E-ring |
4 Dispenser brochure, |
; [J I am also interested in dispensers for Crescent |
- ;‘ Rings. |
0 name__ . . R |
| |
I TITLE - . 1
REG U 8 PAT OFF
RETAINING RINGS | S —
BUSINESS ADDRESS.
WALDES KOHINOOR, INC, LONG ISLAND CITY 1. NEW YORK I |
WALDES TRUARC RETAINING RINGS ANO PLIERS ARE PROTECTED BY CONE OR MORE OF THE FOLLOWING ' CITY ZONF STATF c o I
B 25

N S. PATENTS: 7 387.947 2382948 Z 416852 2 420,921 2428341 29397685 2441 846 2455185

7493 380 7.403.383 2,487 807 2 467,803 7 49} 306 7509 001 AKL OTHER PATENTS PENDING E————————————————————J
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DIODE FILTERS

R k
Cy | I C2 :
1403-01  1403-02 ;

1403-03

TRIODE PLATE COUPLERS _ e' e ctr.onic.
BN printed circuits

1404-01 1406-01

1404-02 1406-02

{ PERFECTED BY MORE THAN
GO DU A DECADE OF DEVELOPMENT

e ® 0 0 0 00 0.0 0 00 000 0 0000000 ¢ 000000,

b ... OFFER THESE ADVANTAGES

1405-01

»

Fewer soldered connections mean less installation time.
Fewer connections mean fewer wiring errors.
Circuit stability is improved through simplification.

Costs for procurement and stock maintenance are con-
siderably reduced.

Space is saved by substituting a single installation for
several installations.

Reduced space requirements permit reduced size and
weight of complete product.

Other material costs are reduced by smaller size,

PENTODE PLATE COUPLERS

6 PlaTE

1407-01  1407-02 ' lighter weight.
1407-03
.............0.................
AUDIO OUTPUT CIRCUITS RIE Electronic Printed Circuits achieve miniaturization by
3 bonding the complete or partial circuit to a ceramic base
cee - plate, thus combining the work of several capacitors in one

outrys

installation unit.

Erie began the development of Printed Circuits in 1940,
and today they are widely used by manufacturers of elec-
tronic products to effect a reduction in size, weight, and cost;

. II" : and to improve performance. ERIE Electronic Printed Circuits
Jovown ‘¢ &2 27 & ] have helped to solve design and production problems in
o e radio and television receivers, hearing aids, military equip-

ment, and many other products employing electronic control.

1408-01  1408-02 Write for catalog and samples.

ERIE components are stocked at leading
electronic distributors everywhere.

ERIE RESISTOR CORPORATION . . . ELECTRONICS DIVISION

Main Offices: ERIE, PA.

Sales Offices: Cliffside, N. ). ¢ Philadelphia, Pa. + Buffalo, N. Y. » Chicago, IIL
Detroit, Mich. + Cincinnati, Ohio « Los Angeles, Calif.

Factories: ERIE, PA. + LONDON, ENGLAND + TORONTO, CANADA

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



in instruments

Courtesy Lear, Ine.

where reliability is imperative

Sl MST“; WOrKS

where other materials fail

‘f'

To assure maximum service life and accuracy,
engineers at Lear, Incorporated, planned to protect
their new vertical gyro-mechanism from corrosion by
housing it in a completely inert and dehydrated atmos-

phere.

Sealing the housing, however, proved to be more easily
said than done. Despite the most elaborate precautions,
solder and flux fumes often penetrated the joint and
contaminated the delicate mechanism. Once sealed, it
was impossible to reopen the case without loss of the
expensive cover and harness.

To both of these problems a simple and ingenious solu-
tion was found. A thin O-ring of Silastic molded to fit
snugly under the cover flange is used to exclude the

i |

Dow CorningCorporation,Dept. BE-2 Midland,Mich.

For more information
. Please send me:
about the properties or

|
|
l stocks and pastes.
fabricators of Silastic, mail |
| applications.
this coupon today or phone | Name____
{ )
our nearest branch office. [ Company_
L l Address. _
g I city

(3 Silastic Facts 10a with new data on properties and applications of all Silastic

(7 “What's A Silicone? ", your new 32-page booklet on silicone products and

corrosive fumes generated in soldering a metal strip
over the entire joint. The Dow Corning silicone rubber
O-ring is not damaged by soldering temperatures. And,
the gyro-mechanism is just as accessible for repairs
as the contents of a hermetically sealed can of coffee.
Lear also uses a large ring washer of Silastic at each
end of the housing to serve as resilient, shock-absorb-
ing cushions for the apparatus at stratospheric
temperatures.

And that’s just one of hundreds of examples of how
Silastic is used to improve the performance of products
ranging from cable to traction motors, from domestic
steam irons to aircraft.

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

DOW CORNING
SILICONES

Title_ -

T

o
e

.
sl

FRSTIN
SLICNES




W Machlett Contribution Toward Better,

More Reliable Tubes for Industrial Service

ML-6257 is the latest addition to Machlett’s
line of tubes specially designed and processed
for use in electronic heating equipment. It ful-
fills a long standing requirement for a long life
tube which can safely provide 3 kw of heater
output with reliability and economy.

ML-6257—with its companion tubes ML-6256
and ML-6258—makes available design and per-
formance characteristies which provide a higher
standard of value for all applications—including
AM, FM & TV broadcusting.

ML-6257 is rated 5 kw plate dissipation with
cooling provided through an integral anode
water jacket. Type ML-6256 with the same rat-
ings uses the Machlett automatic seal water
Jacket. Type ML-6258 designed for forced-air
cooling is rated at 3 kw plate dissipation.

Phone, wire or write for more information—
Machlett Field Engineers will be glad to assist

in any tube application problem.

RATINGS AND CHARACTERISTICS

Electrical Data—General

Filament voltage 12.6 Volts
Filament current 27 Amps
Amplification Factor .................. 21
Interelectrode Capacitances:
Grid-Plate ..o 20 uuf
Grid-Filament 22 uuf
Plate-Filament ... 0.7 uuf

Maximum Ratings—Class C Telegraphy
(Key down conditions per tube
without modulation)

D-C Plate Voltage ... 5500 Volts
D-C Grid Voltage ... 1500 Volts
D-C Plate Current ................... 1.5 Amps
D-C Grid Current ... 22 Amp
Plate Input ..o 7KW
Plate Dissipation ... 5kW

OVER 50 YEARS OF ELECTRON TUBE EXPERIENCE

MACHLETT LABORATORIES, INC., SPRINGDALE, CONNECTICUT

Waat morc information? Use post card on last page.
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e Qutside diameter of tubes and rods
as small as .062” diameter centerless
ground to tolerance of *.0001".

® Rods free of camber for precision
shafts.

® Rods and tubes centerless polished to
5 micro inch RMS finish 5\/

e Cylindrical parts ground both inside
and outside to diameter tolerance of
+.0005"” with concentricity of .001”
TIR. Sizes up to 8%" O.D. by 24" long
are available.

e Holes as small as .187" diameter can
be economically lapped to tolerance of
+.001".

® Plates and discs up to 50 square
inches can be precision ground. Flat
parts up to 4 square inch area are
ground flat and paralle! simultaneously
on two sides; flat within .0002", parallel
within .0005”, and thickness tolerance
.001" is practical.

® Parts lapped flat within a few light
bands. Special parts have been lapped
to .008" thickness.

As a rule of thumb: On critical dimen-
sions which lend themselves to grinding,
AlSiMag ceramics can be furnished with
the accuracy of comparable precision
metal parts. AlSiMag ceramics are more
wear resistant than steel and, in many
designs, can be manufactured to close
tolerances at lower cost.

AVAILABLE IN

S [ESTM A G

CUSTOM MADE TECHNICAL CERAMICS

Each year we have added more equipment and ceramics. We like difficult and complicated problems.

gained more skill and experience in grinding AlSiMag If you have a tough one, send it to us. We'll tackle it.

51ST YEAR OF CERAMIC LEADERSHIP

CHATTANOOGA 5, TENNESSEE

OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 ® PHILADELPHMIA, 1649 North Broad St., Stevenson 4-2823 & CLEVELAND. 5012 Euclid
Ave., Express 1.6685 @ SOUTHWEST. John A Green Co., 6815 Oriole Drive, Dallas 9, Dixon 9918 ® NEW ENGLAND, 1374 Massachusetts Ave., Cambeidge, Mass., Kirkland
7.4498 o LOS ANGELES, 5603 N. Huntingtom Drive, Capitof 1-9114 » CHICAGO, 228 N. LaSalle §t., Centrol §-1721 * ST, LOUIS, 1123 Woshington Ave., Gacfield 4959
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New Materials —New Techniques —New Advantages
Features in 4 New IRC Resistors

«  IRC Type BOC Boron-Carbon 2-Watt PRECISTOR Meets
All Requirements of MIL-R-10509 Specification

No other non-wire-wound resistor combines the advantages
of this all-new Boron-Carbon unit. Type BOC reduces the
temperature coefficient of conventional deposited carbon
resistors—provides high accuracy and long-time stability —
replaces high value wire wound precisions at savings in
space and cost. You’ll find it adaptable to a host of critical
circuitry needs—in electrenics and avionics, communica-
tions, telemetering, computing and service instruments.
Send for full details in Catalog Data Bulletin B-6.

Y

Wire Iype N [Nickel-Cirome-Iron]
Wre Type J (Nickel-Ch

UL 10
== I i
Wire T-pe E | High_Re‘sif"v‘i'x

ome =
1

f—

Nickel-Chrome.

el .




o
_New IRC Type DCC (Deposited Carbon) N
Small-Size, High-Stability Resistors >
This is the latest small-size addition to IRC's famous line of o)

deposited carbon PRECISTORS. Conservatively rated at
Y2 watt, it combines accuracy and economy-—assures high
stability, low voltage coefficient, and low capacitive and
inductive reactance in high frequency applications. Recom-
mended for:— Metering and voltage divider circuits requi-ing
high ‘stability and close talerance—High frequency circuits
demanding accuracy and stability—Other critical circuits
in which characteristics of carbon compositions are unsuit-
able and wire-wound precisions are too large or expensive.
Type DCC meets Signal Corps Sp=cification MIL-R-10509.

&\

%, Chge | Resistance Chge

Ist  2nd  3rd  4th  Resist. Total from Last at End of 100

Original Cycle Cycie Cycle Cycle al End % Temp Cycle| His Lg/ad only
g D

Resist % % Y% % ot 100 Chge toEnrdol 4
Complete technical data in Catalog Bulletin B-7. Chge Chge Chge Chge hrs foad 100 hrs. foad, ‘no cychng:
" (]

11100000 +.04 +.04 405 +.05 100050 + .04 — 0l 100.040 — 02
2 ] 100000 +.03 §04 403 + .05 100,060 + 06 +.01 100 000 0
31100000 + 01 +.02 402 +.05 100000 0 +.05 100050 — 02
4 1100000 + 02 0 +.02 +.02 100,000 0 —.02 100,040 — 01
S~ 5] 100010 + 03 + 04 4+ 04 + 05 100,000 0 — 05 100,030 .03
6 1100000 0 + 03 .04 ¢ 04 100100 4 1 +.06 99.980 0

7 1100000 + 04 +.05 +.04 + .04 100,070 4 07 +.03 100.000
8 [ 100,000 + 03 405 + 05 + 05 100,050 + 05 0 100 000 0
b 9 1100.000 +.04 +03 +05 + 04 100010 + 0! —.03 100.050 0
10 1100.000 +.02 + 02 + 02 + 04 100,010 + 01 —.03 100,000 0

11 {100,000 0 +01 + 00 +03 106000 0  —03
%
=
=

New IRC Type FS Fuse Resistor

This completely insulafed unit functions as a resistor under

normal conditions and as a fuse under abnormal conditions. F 11 inf . h d
Small, compact, stable, it can be wired intc a circuit as or full information on these products, or as-

easily as a molded wire-wound resistor. 3ulletin B-3. sistance in adapting them to any specific appli-

: cation, write IRC. Types BOC and DCC are

currently available on short delivery cycles to

. _— o o : manufacturers of military equipment only.

Mail Coupon Today for Full Details of These New IRC Resistors

INTERNATIONAL RESISTANCE CO.,
403 N. BROAD ST., PHILADELPHIA 8, PA.

Please send me full data on the following checked items:—
Type BOC Boron-Carbon PRECISTORS

W Cl“x S AAA Type WW Precision Wire Wounds
N ‘t&b a Type DCC Deposited Carbon PRECISTORS
Type FS Fuse Resistors
Name and Address of Nearest IRC Distributor

VY PP EOIEN e ctOrv COm
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VOLTAGE
REGULATED
POWER SUPPLY

MODEL 700 |

The Kepco Model 700 features one regulated

voltage supply with excellent regulation, low
ripple content and fow output impedance.

SPECIFICATIONS

OUTPUT VOLTAGE DC: 0-350 volts continuously variable.

OUTPUT CURRENT DC: 0-750 milliamperes continuous
duty.

REGULATION: In the range 30-350 volts the output volt-
age variation is less than 2% for both line fluctua-
tions from 105-125 volts and load variation from

minimum to maximum current.
RIPPLE VOLTAGE: Less than 10 millivolts.

FUSE PROTECTION: Input and output fuses onfront panel.
Time delay relay is included to protect rectifier tubes.

POWER REQUIREMENTS: 105-125 volts, 50-60 cycles.

QUTPUT TERMINATIONS: DC terminals are clearly
marked on the front panel. Either positive or negative
terminal of the supply may be grounded. DC termi-
nals are isolated from the chassis. A binding post

mounted on the front of the panel is available for

connecting to the chassis. All terminals are also
brought cut at the back of the chassis.

METERS:
Ammeter: 0-1 ampere, 4" rectangular.
Voltmeter: 0-500 volts, 4" rectangular.

PHYSICAL SPECIFICATIONS: Cabinet height 22%”,
width 213%", depth 15%". Rack panel height 21",
width 19”, color gray, panel engraved.

CONTROLS: Power on-off switch, H.V. on-off switch, H.V.

control.

AVAILABLE IN THE

SERIES

ADDITIONAL MODELS
oy OWER SUPPLIES

VOLTAGE REGULATED P

0-0.75 Amp.
0:1.50 Amp.
0-2.25 Amp-
0-3.00 Amp-

FOR NEW POWER SUPPLY CATALOG — WRITE DEPT. #1

KEPCO LABORATORIES, Inc.

131-38 SANFORD AVENUE

Want more information? Use post card on last page.

FLUSHING 55, NEW YORK
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1502-21

(2 Times (Actval Size)

Actual Sizet

—L' ||
1498-10 - “‘H

(2 Times

Actuol Size). |
l——-.eoo——l

have enabled HERMETIC to develop the Tubu-
lar Seals shown and many others with these
advantages:

“ﬁ Mauﬂ lﬂﬁat Yﬁ\u[ Needs Me 1 Specialist engineers and quality production

® Llabor saving due to elimination of 1 solder
joint per terminal

® Parts saving because leads can be brought
through from equipment to final terminal board
connection

® Higher current carrying capacity through use
of copper leads

® Space saving, both inside and outside unit,
resulting from minimum lengths of tubing

® Available in extra lengths for current carry-
ing and evacuation

® Wide variety of sizes, layouts and tubings
for every application

Pictured are typical Tubular Feed-Throughs from

gi;ﬁﬂ”@“ 7] 1.00”, 21 tubes (1502-21) to 1/8" single tube
‘g\g&} (1470) and other standard and special designs.

N, )\ [, HERMETIC SEAL PRODUCTS CO.

31 South Sixth Street, Newark 7, New Jersey

L /L
$Hehageric HeAdil

FOREMOST IN MINIATURIZATION ©

.

1470
(3 Times
Actuol Size)

1249
(2 Times
Actval Size)

SK-1277
(Actyal Simm )

7%

377

0000000000000 00000000OF0
00 0 9000000000000 O0OCOCGIINOIS
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Supplied per Mil type
CR-18; CR-19; CR-23;
CR-27; CR-28; CR-32;
CR-33: CR-35: CR-36
when specified.

i / ' \ *1119575%5;(: — RANGE:
Here’s H o w |

CRITICAL
QUALITY

CON'I'ROI.’

Assures You

Midland Quality Control is Midland’s own
system of making sure you get a crystal that
takes the beating of extreme heat without ex-
cessive drift. Quality control starts with exact-
ing selection of quartz and extends through
every step of processing.

*TYPE ML-1A—RANGE:

For example, slicing of the crystal is guided 2.0—15.0 me
by X-ray checks to maintain highest accuracy. Supplied per Mil type
Correct angular relationships are strictly main- CR-1A when specified.

tained. After lapping, X-ray is again used to
detect any deviation from precision standards.
And finally, after sealing, tests are made again
— tests far more punishing than conditions
found in actual use.

That's why STABILITY is something you can f

count on in your Midland ecrystal — and why JEEEIOASLY;:—RANGE:
Midland quality will give you years of depend- S.upp]ie;d per Mil type
able service in every respect. CR-6; CR-6; CR-8; (%I})z_
10 when specified.

Whatever your crystal need,
conventional or highly specialized . ..

It Has to Be EXACTLY RIGHT . .. Contact

When

MANUFACTURING CO., INC.
3155 Fiberglas Road Kansas City, Kansas

Manufacturer of Quartz Crystals for Electronic Frequency Control

44 Want more information? Use post card on lost poge. February, 1953 — ELECTRONICS
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FRIEZ engineers faced three basic requirements
in specifying fasteners for the AN/AMT-4A
Radiosonde. First, fasteners had to be light-weight,
since the device is set free and carried to upper
altitudes by balloon. Second, this equipment is
expendable, making zconomy a prime factor. And
third, because the Radiosonde transmits vital weather
data back to the ground, its precise nature demands
rigid, vibration-resistant fasteners for proper oper-
ation. Tinnerman SptEDp NuT Coil Form fasteners
were selected by Friez after checking many various
attaching methods. They more than met the 3-count
performancerequirement,givingadded savingsin ma-
terials and handling over elaborate machined types.

How SPEED NUT Coil Form Fasteners

W 3“”“7 W@e

to Weather-Reporting RADIOSONDE

...as told by FRIEZ INSTRUMENT DIVISION
of Bendix Aviation Corp., Baltimore, Md.

No matter what your fastening problem, you can
rely on a Tinnerman Fastening Analysis to lead the
way to production savings. See your Tinnerman
representative for details on this free service for
your products. And, write today for your copy of
Seeep NuT Savings Stories, a booklet of amazing
savings to industry: TINNERMAN PRODUCTS, INC.
Department 12, Box 6688, Cleveland 1, Ohio.

In Canada: Dominion Fasteners Ltd.,,
Hamilton, Ontario. In Great Britain:
Simmonds Aerocessories, Ltd.,
Treforest, Wales. In France: Aero-
cessoires Simmonds, S. A.— 7 rue
Henri Barbusse, Levallois (Seine).

Now, light-weight, low-cost, vibration-

proof SPEED NUT Coil Form fasteners snap
into place on this plastic terminal board
...saving time, weight and materials.

Want more information? Use post card on last page

www._americanradiohistorv com
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LIMIT SWITCHES — Even under severe service, contacts, cleaner breaks without strain or ap-

this double-break switch will stand up well. preciable wear on operating parts, plus a higher
Its 2 independent circuits are alternately held degree of accuracy within limits. Also cut down
open and closed solely by small Carboloy per- costs of materials, assembly. A typical case of
manent magnets. The magnets assure positive product improvement with Carboloy magnets.

How you can improve controls
size, weight, cost with

TENSION BRAKES — Three tiny Carboloy permanent magnets are used
in this new magnetic brake that controls the winding of yarn and
fine fibres. The magnets (shown in cutaway) provide even tension
through magnetic drag, cut down on abrasion, slippage, static elec-
tricity — give wider tension and speed ranges. Carboloy permanent
magnets never need maintenance, never fail.

Want more information? Use post card on iast page.

OUTSTANDING ADVANTAGES OF
CARBOLOY PERMANENT MAGNETS

HWN -

(8]

~N

10
11

12
13

14
15
16

Cool — generate no heat

Require no electrical energy

Cost nothing to operate

Eliminate coils, windings, wiring,
efc.

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

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

Save space—great magnetic strength
in small sizes

Powerful — and power is constant

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

No power failures ever

Resist moisture — no coils to collect
dampness

Give uninterrupted operation
Create savings — often eliminate
costly, power-supplying parts
Simple — no operating parts
Reduce weight, product size
Supply a permanent source of energy

February, 1953 — ELECTRONICS



PLUGGING CONTROLS — New device for
brakeless
Carboloy magnets. Eddy-curreni disk ro-
tates in magnetic assembly, creates torque.
As motor's speed nears zero with power
reversed,
stopping time from 20 seconds to 1 second.

e
G
S

ey

stopping of motors features
tion . . .
tripping
cutls

torque interrupts circuit,

CIRCUIT BREAKERS — Here, a Carboloy mag-
net assembly simplifies trip element.
eliminates a coil and polarizing connec-
makes possible reverse-current
independent of system voltage.
Breaker weighs less. cosls less to build,
eliminates nuisance trips in circuits.
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SNAP SWITCHES — Three reasons Minne-

It

energy per unit per space. 2)
higher stability. 3) The cost is low.

... trim down their
arboloy Permanent Magnets

Here are 5 compact controls that now
work better, weigh less and cost less to
build, thanks to engineering foresight and
Carboloy permanent magnets.

Do you manufacture controls or similar
devices? If so, chances are excellent that
you can profit from Carboloy permanent
magnets, too.

For these magnets are simple, self-con-
taining sources of energy that never fail
Powerful in small sizes, they neec no
external power supply, never reguire
maintenance. They reduce fabrication costs
by eliminating wires, coils and operating
parts. They let you simplify designs .

CARBOLOY

OEPARTMENT OF GENERAL ELECTRIC COMPANY

11139 E. 8 Mile Ave., Detroit 32, Michigan

|

|

|

I

I

I

|

|

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

!

“Carboloy” is the registered trademark for the products :
of Carboloy Department of General Electric Company

L
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build lighter, smaller, finer-performing
products at substantial savings.

Check the controls on these pages. Then
check Carboloy magnet engineers. These
experts can likely tell you in a hurry just
where and how a magnetic assembly can
help you. And, of course, they’re at your
service whenever you want a hand in
magnet design and application.

Look to Carboloy production lines, too,
for uniform, high-quality, low-cost magnets
for control equipment—all sizes, all shapes;
cast or sintered to your specifications. Mail
coupon for free Magnet Design Manual
and Standard Stock Catalog.

COUPON

CARBOLOY Department of General Electric Company
11139 E. 8 Mile Ave., Detroit 32, Michigan

Sirs:

Rush me,

without cost or obligation, copies of Permanent Magnet

Monual PM-101 and Standard Stock Catalog PM-100.

NAME_ . POSITION
COMPANY .

ADDRESS

ary___ S ZONE STATE.

Want more information? Use post card on last page.

TODAY

apolis-Honeywell uses a Carboloy perma-
nent magnet in this fan control and high-
limit switch: 1) It occupies a small space
and gives a higher degree of magnetic
It offers

Design
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General features of 118930 test jack: Silver-
plated, heat-treated beryllium copper con-
tact is made in one piece with large terminal
end for easy soldering. Terminal end is tin-
dipped. Brass, nickel-plated shell and nut.

* "Test Jacks WP

L By UCINTTE™

Metal shell insures firm, dependable
mounting. Phosphor bronze lock washer
is nickel-plated. Nylon insulator available
in different colors: White, black, red, green,
brown, orange, blue.

ALSO AVAILABLE

L S | =
119052. Same as 118930 but with special
milled end with elongated hole for wiring.

i

S

ELECTRICAL ASSEMBLIES

The

 UCINITE CO.

Newtonville 60, Mass.

: Division of Uﬁitemd-Carr Fastener Corp

48

Want more information? Use post card on last page.

118984. Feed through 118930
but with one-piece brass terminal stud, tin-

plated.

Specialists in
ELECTRICAL ASSEMBLIES,

RADIO AND AUTOMOTIVE

February, 1953 — ELECTRONICS
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cialists . . . trained
through the trial-and-er
1zed field and can free

volume prodt
the assembly
nents, we. are in
fastemng need.

Before bidding on gor,
or-special fastening devices, consuit yoi r nearest Unzted
Carr field representative. '

UNITED-CARR

MAKERS OF FASTENERS

UNITED.-CARR FASTENER CORPORAVION, CAMBRIDGE 42, MASSACHUSETTS

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

www.americanradiohistorv.com



s ko

Accuracy
Dependability

the COLLINS 51)J
Communications Receiver

The Collins 51] Communications Re-
ceiver in addition to its outstanding per-
formance in the communications field, is
being widely used in industrial laborato-
ries as a sensitive and accurate measuring
instrument and as a spectrum analyzer.
Write for complete specifications and
details today.

LN

CONDENSED SPECIFICATIONS

FREQUENCY RANGE:
.54 to 30.5 megacycles.

TYPE OF CIRCUIT:
Double Conversion Superheterodyne.

CALIBRATION:
Direct reading in megacycles and kilocycles. One turn of
main tuning dial covers 100 kilocycles on all bands.

TUNING:
Linear, divided into 30—one mc bands.

FREQUENCY STABILITY:
Overall stability within 1 kc under normal operating
conditions.

SELECTIVITY:
5.5 to 6.5 kilocycles wide at 6 db down. 17 to 20 kilo-
cycles wide at 60 db down.

For excellence in radio communications equipment, it's . .. =—=

LABORATORY TEST EQUIPMENT

AUDIO OCUTPUT:
4 and 600 ohms impedance. 1 1/2 watts at 1000 c¢ps with
less than 15% distortion owverall. “S” meter may be
switched to read audio cutput.

RF INPUT:
High impedance single-ended. Break-in relay mounted
internally. Antenna trimmer will rescnate input circuit
when used with any normal antenna.

POWER REQUIREMENTS:
85 watts 45/70 cps, 115 velts or 230 volts by reconnec-
tion on power transformer.

DIMENSIONS:
Panel — 10 1/2 inthes high, 19 inches wide, notched for
rack mounting. Opucnal metal cabinet — 21 1/8 inches

wide, 12 1/4 inches high and 13 1/8 inches deep. Speaker
available in ‘metal cabinet 15 inches wide, 10 5/8 inches
high and 9 1/8 inches deep.

i

COLLINS RADIO COMPANY, Cedar Rapids, lowa

11 W, 42nd St., NEW YORK 36

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

1930 Hi-Line Drive, DALLAS 2

2700 W. Olive Ave., BURBANK
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WHATEVER YOUR FUSE NEEDS
THIS ONE SOURCE SAVES TIME AND TROUBLE

for TELEVISION...RADIO...RADAR
INSTRUMENTS...CONTROLS...AVIONICS

From fractional amperage types to huge industrial N p/as
fuses, BUSS has specialized in a complete fuse line A COMPLETE LINE OF FUSE CLIPS,
for the past 39 vears. Whatever your circuit protection BLOCKS AND HOLDERS
problem, you can choose from this complete line not
only with convenience but with confidence in the
unequalled BUSS reputation for quality and
dependability.

Evidence of BUSS dependability is the rigid
electronic testing every fuse must undergo before
leaving the factory. Ultra-sensitive electronic devices
check it to exacting standards of construction,
calibration and physical dimension.

When you install BUSS Fuses you can forget
about fuse troubles yet you can be certain of positive
protection.

Turn To BUSS Engineers With Your Fuse - BN BE BN BN BE BN BN UE BN GE BE .

Problems.

They will be glad o assist you in selecting the fuse
to do the job best...and if possihle a fuse that will be
available from local wholesaler’s stocks.

BUSSMANN Mfy. Co. (Division of McGraw Electric Co.)
Univeesity ac Jefferson,  St. Louis 7, Mo.

Please send me bulletin SFB concaining faces on
BUSS small dimension fuses and fuse holders.

Name

Title

USE THE HANDY COUPON —It’s just Company,

Address

good business to rely on BUSS FUSES

City & Zone __ State ELRC-253

ELECTRONICS — February, 1953 Want more information? Use post card on last page. 5]



TO BACKTRACK SHELL TO GUN
and destroy same

AT o s gL R

P vy, st 0

Can projectiles be “seen” approaching and their flight back

tracked to locate the mortar or gun that fires them? This
problem was simply reconciled with special computing
cquipment designed to be built right into the gun. The engi-
neering of such a computer, the handling of such ballistic
data, all falls into the pattern of previous Ford achievements.

t '

You can see why o job with Ford Instrument Company
offers o challenge to young engineers. If you quaelify,
there may be a spot for you in automeatic control
development at Ford. Write for illustrated brochurs

52 Want more intormation? Use past card on iast page

o P

N

Backtrack
their shells

This is typical of the problems that Ford has solved sinee
1915. For from the vast enginecring and prodnction facilities
ol the Ford Instrument Company, come the mechanical
hvdraulic electro-mechunical, magnetic and electronic instru-
ments that bring us our “tomorrow” 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.

February, 1953 — ELECTRONICS



TRULT independend

serendriver

MODEL 85194

Self-locking screwdriver-actuated phasing
adjustmenl. Each section easily adjusted to
maximum resolution (one wire) in = 11° range.
21, diameter; 1, * shaft; 2,000 to 300,000
ohms per section; 4 watts @ 25° C;
1 to 6 sections; body length 4.8" mox.

SPECIFICATIONS

RESISTANCE: 2,000 to 300,000 ohms /section (+ 5%).
uNeariTY: + 0.3% of total resistance.
POWER RATING: 4 watls per section at +25°C ambient.

ELECTRICAL CONTACT ANGLE: 356° standard. (Any
winding angie up to 360° on order).

MECHANICAL SHAFT ROTATION: 360° continuous.
roraut: Starting torque for 6-section unit: 1.2 oz.-in.

TEMPERATURE RATING: Operating range from —55°C to
+71°C ambient.

AcceLeraTiON: Will function during acceleration of 50G,
applied along any axis.

WEIGHT: 4 oz, /section.

Specifically designed and built to performance
standards far beyond present concepts of
potentiometer design, GANGPOT
Instrument-Quality potentiometers are ready
to solve multiple potentiometer problems.
Rugged, aluminum-housed units with low
torque, high performance, and long-life
accuracy, GANGPOTS are presented in two
sizes to fill all requirements. CANGPOT EXTRAS
include solid, stainless steel shafts, toroidally
wound coils for up to 360° windings, shielded
ball bearings, syncro or screw type mounting,
and adaptability to non-linear functional
windings. Built without any bulky external bolts,
clamps or rings, the cancpoTs lend themselves
to an unsurpassed versatility of design applications.

~

For catalog and engineering data / G ia nn in i

on these and other \

fine instrumer:ts write:

MODEL 85193

Compact-rugged-accurate. A smaller version
of the GANGPOT without the phasing feature.
Diameter 1%3*; Y * shaft; aluminum housing;
500 to 70,000 ohms per section; 1 to 6
sections; body length 3.5” max.; dual mounting;
linear or non-linear windings up to 360° availoble.

SPECIFICATIONS

rEsiSTANCE: 500 to 70,000 ohms/section (+5%).
UNEARITY: +0.5% of total resistance.

POWER RATING: 2 watts per section at +25°C ambient.
ELECTRICAL CONTACT ANGLE: 354° standard (Any
winding up to 360° on order), with the brush non - shorting.
MECHANICAL SHAFT ROTATION: 360° continuous.
roraut: Starting: less than 0.6 oz.-in. for a 6-section unit.

TEMPERATURE RATING: Operating range from —54°C to
+71°C ambient.

acceLeranion: Will function during acceleration of 506G,
applied along any axis.

weiGHT: 1 0z per section.

For modifications of standard specifications,
please forward requirements.

INSTRUMENT QUALITY
POTENTIOMETERS

G. M. GIANNINI & CO. INC., PASADENA 1, CALIFORNIA—EAST ORANGE, NEW JERSEY

ELECTRONICS — February, 1953
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Unique PHELPS DODGF development
5 DRASTICALLY CUTS

/FAST WIRE-TO-WIRE BONDING INTO RIGID COIL."
/REDUCES FORMING AND ASSEMBLY OPERATIONS.
/FAR FEWER STEPS IN WINDING TYPICAL TV YOKE COIL.
/ MAKES POSSIBLE UNUSUAL SHAPE COILS.

'O takos the dest

Want morc information? Usc post card on last page.



in Magnet Wire--BONDEZF..

BONDEZE is Phelps Dodge magnet wire with a
special thermo-plastic film applied over the m-
sulation. It offers a quick, economical means of
sonding wires together, turn to turn, through
simple application of heat or solvents. Complete
mformation furnished on request.

Any Hime magnet wive is your problem, consult
Phelps Dodge for the quickest, easiest answer.

COPPER WIRE
INSULATION

BONDEZE

*Bondeze is a Phelps Dodge Trade Mark

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA

ELECTRONICS — February, 1953 Want more information? Use post card on lost page, 55



Name your needs in terminal boards
ceowe’ll meet them accurately

The rigid specifications of govern-
ment agencies and the armed forces
need pose no problem to you. C.T.C.
is in an excellent position to handle
government sub-contracts for elec-
tronic parts and assemblies.

Our Custom Engineering Service
is constantly supplying special ter-
minal boards to the top names in
electronics. These boards are built
to severe government specifications,
are fabricated of certified materials
to fit the job. Among the specifica-
tions involved are: MIL-P-3115A,
MIL-P-15037, MIL-P-15035A,
MIL-P-15047, MIL-P-997A.

Boards can be made of cloth,
paper, nylon or glass laminates
(phenolic, melamine or silicone
resin), and can be lacquered or
varnished to specifications: JAN-
C-173 and JAN-T-152. Lettering

56

and numbering is done by rubber
stamping, silk screening, hot stamp-
ing, engraving. Inks used in rubber
stamping contain anti-fungus and
fluorescent additives.

Terminals, feed-throughs, mount-
ing hardware and all other terminal
board fixtures meet all applicable
government specifications.

Standard “All Set” Boards,
scribed for easy separation, for the
assembly line and laboratory are

SR R

custom or standard. .""."tl,_ye guarcn

W

See us ot Booth 287, IRE Show

Want more information? Use post card on last poge.

available in cotton fabric phenolic
per specification MIL-P-15035A and
in nylon phenolic per MIL-P-
15047A.

For complete information write:
Cambridge Thermionic Corpora-
tion, 437 Concord Avenue, Cam-
bridge 38, Mass. West Coast manu-
facturers, contact: E. V. Roberts,
5068 W. Washington Blvd., Los
Angeles 16, or 988 Market
St., San Francisco, Cal. %

S

teed components

453 439 456
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Two 21-inch Metal Cone Prcture
Tubes Announced by Westinghonse

214P4 and 2IMP4 now avail-
able for immediate delivery

Manufacturers faced with problems
of handling, cost and uniformity in
large picture tubes now may order
Westinghouse 21-Inch RELIA-
TRON ., DMetal Cone Picture Tubes
for immediate delivery. The new tubes
—almost 3313% lighter in weight—
are manufactured under the most rigid
quality control system in the country.
Superior face plate quality assures
greater freedom from blemishes and
glass imperfections. Uniform face
plate thickness greatly reduces optical
distortion over the viewing area. The
eiched glass of the face plate eliminates
glare from external light sources.

r i |

[

Improved Gun Employs Glass Beads.

Westinghouse makes the new metal
cone eleetrostatic focus tube with glass-
beaded assembly. This assures acenrate
element spacing within close tolerances
to improve spot size and picture
uniformity.

_you CAN BE SURE...

ELECTRONICS — February, 1953

Improvea
Corner Focus

Frosted
Face

Plzte

Cuts
Distortion,
Giare

Uniform
Thickness
of Face
Plate
Gives
Uniform
Brightness
Over
Viewing
Area

Glass Enamel
Coating of
Metal Cone
Permits
Leak-Proof
Seal

The 21-Inch RELIATRON Picture
Tubes feature still another important
improvement. The face plate is sealed
to the metal cone using an intermedi-
ate glass-enamel frit.

PRODUCTION SAVINGS
The 21-Inch RELIATRON Picture

Tubes introduce new economies
throughout TV set production. Their
lighter weight cuts shipping costs. The
21MP4 tubeis electrostaticallv focused,
requiring no focusing coil or focusing
magnet. The 21AP1 is designed for
magnetically focused operation.

Metal cone tubes give increased me-
chanical strength, and because of their
light weight are easier to handle and
assemble in TV receivers.

3 ITS

S —

Want more information? Use post card on last page.

Metal Cone Construction
Strong, Light, Economical

K Extra-Hard Insulating
Coating Provides Good
Surface Protection of
Metal Cone

BETTER PICTURES

Metal cone picture tubes permit the
use of spherical face plates.of uniform
thickness that allow receiver manufac-
turers to use standard available de-
flection components that produce pic-
tures of consistently high quality.
Employment of the Westinghouse 21-
Inch RELIATRON Metal Cone Pic-
ture Tubes enables you to meet the
growing demand for larger screen TV
receivers. to deliver a better picture,
and at the same time, to realize im-
portant savings in your production
operations.

The new RELIATRON metal cone
tubes now are available in quantities
which permit immediate delivery of
production-size orders. I'or complete

details, write Dept. A-202.

3 OUSC ' :
MM el RELIATRON TUBES

Lwesrmsuouse ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.
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Compact and rugged - - . this elec-
trically operated reset counter is specially
designed for tough jobs that demand longer
counter life.

Here’s another instance of the infinite
applicability of Veeder-Root Countrol —
electrical, mechanical or manual. And
here’s another instance, too, of the endless
resourcefulness of Veeder-Root engineer-
ing, and the ability to design a complete

counting package that fits the job fully and
exactlv. Now . .. what’s your problem?

VEEDER-ROOT INCORPORATED
“The Name Tnat Counts”
HARTFORD 2, CONNECTICUT
Chizago 6, Il « New York 19, MY, * Greenville, $.C

Montreal 2, Canada * Dundee, Scotland

Offices and aAgents in Principat Cities

58
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BTANDARD TELEMETEAING SAND PaBS FILTER SUB-NIA IATURE ZIANNE  FRLTERS
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in Toroids & Coils : AT

At every management meeting in Burnell & o WL, / N ! o e TS e

Company there is an unseen but highly respected b - \'L"‘:"‘/ﬁi S AN e “1 YT YT

visitor. He is the spectre of all our customers L FHHRH AR i A A A A

and his opinions carry weight. Recently he TRy 1 TR e /

suggested that in addition to our other expan- - AL I =riy / rl y }5 X\

sion measures that we must find a way to im- . e LT ’

prove deliveries for emergency and special

sample orders. Our solution is certainly not e v -

original but no less effective.

Burnell & Company’s new sample department 3

has been able to produce audio filters from -

proverbial ‘scratch’ to the customer’s waiting
hands in as’ little as ten days!

Frankly, this cannot always be accomplished
but our average has been ranging between
three to four weeks for emergency samples and
four to six weeks for regular prototypes in-
stead of the former twelve weeks of the pre-
sample department days.

Adding this to our new winding department -
and our new testing and finishing departments
the sum total has been a still better product at
a better delivery than ever before.

EXCLUSIVE MANUFACTURERS OF COMMUNICATIONS NETWORK COMPONENTS 43LE 400R

ELECTRONICS — February, 1953 Want more information? Use post card on last page. 59
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All the gadgets or combinction tools in the world will not insure

the correct installation of ycur wire terminations day in, day out,
on the line. It's the extra fac-or of assurance that counts! AMP tools
and terminals are made to use together. They're made so that
you can be sure that you have a correctly installed termination.
AMP application tools and dies and automgctic machines are so
designed that at the point of application you can control accuracy
and uniformity within +.003"". Remember: In wire termination
there is no short cut to precision and foolproof production!

Shown below: AMP CERTI-CRIMP* hand tools—will not release
until proper crimping pressure has been reached. (Below right) the
AMP INSPECTO-MASTER* gives continuous inspection at point of
terminal application. Write to AMP for information about these

and other recent developments in wire termination.

YOU CAN
COUNT ON
AMP

"”"lllmlllll

AIRCRAFT-MARINE PRODUCTS, INC.

2100 Paxton Street, Harrisburg, Pa.

Conadion representative :
1553 Eglinton Ave. West Office 1-A Toronto, Ontario

AMP Trade-Mark Reg. U.S. Pat. OF.

“Trade-Mark




otter Instrument Company, Ine.

“The ‘Flying Typewriter’ and
all electronic counters
require electric components
that are rugged and reliable”

says Jack Leight, Sales Engineer,
Ward Leonard Electric Company, Mount Vernon, New York

lines per minute.

The “Flying Typewriter” is a revolutionary new high-
speed electronic printer for data handling, communi-
cations, and computing. Developed by the Potter In-
strument Company, Inc., Great Neck, New York, it
is capable of printing 24,000 characters a minute “on
the fly” from a continuously revolving type wheel.
Coupled to an electronic storage or memory unit,
the machine first interprets, then prints in familiar
typed lines, information taken in coded form from
magnetic tape and punched cards or transmitted over
narrow channel radio link, telephone and telegraph
lines. The entire alphabet, numerals, punctuation
and other special symbols are used in printing 300

Such speed and accuracy in a machine require

types of high-speed electronic counters.

fepairs.

application engineers to work with you.

reliable, rugged electric components. That is why
the Potter Instrument Company uses Ward Leonard
VITROHM resistors and relays in the electronic counters
for the “Flying Typewriter”” as well as in many other

The trouble-free operation of Ward Leonard con-
trols also eliminates many costly and time-consuming

Ward Leonard is always ready to put its staff of

'WARD LEONARD

| EI.EC'I'RIC COMP ___NY

_ MOUNT VERNON, NEW YORK

- Reautc-E nymemaﬁ Cnizirly Smce /872
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Special alloy resistance wire is being wound
on Vitrohm cores by Caroline Jervisa, for
17 years an employee of the company.

Skilled operators spot weld terminals to
Vitrohm resistor ceramic cores. Welding
assures permanent anchorage (o the cores.

Long service life of VITROHM resistors
results from unified manufacture, uniform quality,
matched thermal characteristics

VITROHM resistors stay on the job un-
der the most adverse operating condi-
tions such as those to which they are
subjected in electronic counters where
less carefully made resistors would
break down.

Thermal shock, vibration, corrosive
atmosphere, overloads, even prolonged
exposure to humidity and electrolysis
will not affect their performance. All

O.D. and concentricity of finished ceramic
cares is checked by Minna M. Henderson,
who has had 12 years experience with
Ward Leonard.

RELAYS

RHEOSTATS

ELECTRONICS — February, 1953

MOTOR
CONTROLS

parts are uniform in quality, balanced
in respect to thermal coefficient of
expansion.

All Wzrd Leonard controls are made
to exacting specifications, are guaran-
teed to give dependable service.

Consult Ward Leonard on their com-
plete line of resistors, relays, rheostats,
and other electric controls to meet your
special needs.

Prior to firing, tubular ceramic cores are
being cut to exact size by Ann Trotta.
A continuous check is made to maintain
close dimensional tolerances.

DISTRICT OFFICES
AND REPRESENTATIVES

Atlanta 5, Georgia
Baltimore 18, Md.
Charlotte 1, N. C,
Chicago 4, lllinois
Cincinnati 2, Ohio

Cleveland 14, Ohio

Corpus Christi, Texas
Denver 2, Colorado
Detroit 21, Michigan
Hartford 6, Conn.
Houston 1, Texas
Kansas City 2, Mo.
Knoxville, Tennessee
Los Angeles 13, Calif.
Memphis 3, Tenn.
Minneapolis 5, Minn.
Newark 2, N. J.
New Orleans 13, Lla.

Philadelphia 2, Pa.
Pittsburgh 16, Pa.
Roanoke, Virginia
Rochester 7, N. Y.

$t. Louis 10, Mo.
Salt Lake City 1, Utah
San Antonlo, Texas
San Francisco 3, Calif,
Seattle 4, Wash.

Tucson, Arizona

C. B. Rogers and Associates

Durling Electric Co.
James L. Highsmith & Co.

Ward Leonard Electric Co.

Sheldon Storer and Assoc.
The Ambos-Jones Co.
Brance-Krachy Co., Inc.
Mark G. Mueller

Jesse W. Eakins Co.

Ward Leonard Electric Co.
Brance-Krachy Co., Inc.
Maury E. Bettis Co.

John G. Pettyjohn

Ward Leonard Electric Co.
E. E. Torkell

Marvin H. Kirkeby

Ward Leonard Electric Co.
Electron Engineering Co.
Ward Leonard Electric Co.
W. A. Bittner

Lynn H. Morris

Ward Leonard Electric Co.
Ward Leonard Electric Co.
Leonard M. Stusser
Brance-Krachy Co:, Inc.

L. F. Church Co.

Northwestern Agencies, Inc.

Centra} Station Equipment

CANADA

Edmonton, Alta.
Halifax, N. $.
Montreal 25, P. Q.
Toronto 1, Ont.

Vancouver, B. C.

Wlanipeg, Man. |

D. M. Fraser, Ltd.
D. M. Fraser, Ltd.
D. M. Fraser, Ltd.
D. M. Fraser, Lid.
D. M. Fraser, Ltd.
D. M. Fraser, Ltd.

EXPORT

New York 4, N. Y.

CHROMASTER

Want more information? Use post card ¢n last page.
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Ad. Auriema, Inc.

Ward Leonard’s com-
plete engineering text-
book, “‘Handbook of
Power Resistors,” $3.
per copy.

Co.
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PRESSURE
MM.OF MERCURY

NAT/ONAL RESEARCH CORPORATION

Model No. 511
Price: $345.00

Versatile New Alphatron” VACUUM GAUGE...

NEW LOW COST — WIDER RANGE

BATTERY OPERATION ecliminates expensive power ~ SMALL VOLUME. Ner addition to your vacuum sys-
supply, improves accuracy and stability by removing vari-  tem about 50 cc.

Eblesrof WP ol GEEIAL FoRIEF SURPI SMALL, LIGHT, PORTABLE. As convenient to use
1000 TO 0.0001 mm HG READINGS. Wider  as it is accurate and dependable. Write for more infor-
range than previous models. Full scale deflections at ~ mation.

1000, 100, 10, 1, 0.1 and .01 mm HG absolute. Adl

scales linear. *Reg. U.S. Pot. OFf. ;g'nl-
. o™ spEEE
QU'CK STA RT. Only a feW SeCOndS warm-up time INDUSTRIAL RESEANCH « FROCESS pqnmel ll = SE  MTALLURCY - DENYORATION
0 e 0o ol 5 . DEVELOPMENT - MIGH YACUUM  oonen DISTILLATION
required. Convenient “on-off” operation saves batteries. ENGINKERING AND S0UIPHENT COATING - APPLIED PHYSICS
Special switch permits instant check of battery condition

e National Research

PERMANENT ACCURACY of + 2% full scale. Long

half-life ionization source insures permanent mainte- C or p ord fi on

nance of original factory calibration.

INSTANT RESPONSE. Tracks pressure fluctuations EQIUNRIMEINT BINMISICIN

with negligible time lag. Seventy Memorial Drive, Cambridge, Massachusetts

64 Want more information? Use post card on last poge. February, 1953 — ELECTRONICS



Special alloy resistance wire is being wound
on Vitrohm cores by Caroline Jervisa, for
17 years an employee of the company.

e
s b, ...

Skilled operators spot weld terminals to
Vitrohm resistor ceramic cores, Welding
assures permanent anchorage to the cores.

Long service life of VITROHM resistors
results from unified manufacture, uniform quality,
matched thermal characteristics

VITROHM fesistors stay on the job un-
der the most adverse operating condi-
tions such as those to which they are
subjected in electronic counters where
less carefully made resistors would
break down.

Thermal shock, vibration, corrosive
atmosphere, overloads, even prolonged
exposure to humidity and electrolysis
will not affect their performance. All

0.D. and concentricity of finished ceramic
cores is checked by Minna M. Henderson,
who has had 12 years experience with
Ward Leonard,

RELAYS

RHEOSTATS

BELECTRONICS — Febsuary, 7953

parts are uniform in quality, balanced
in respect to thermal coefficient of
expansion,

All Ward Leonard coantrols are made
to exacting specifications, are guaran-
teed to give dependable service,

Consult Ward Leonard on their com-
plete line of resistors, relays, rheostats,
and other electric controls to meet your
special needs.

Prior to firing, tubular ceramic cores are
being cut to exact size by Ann Trotta.
A continuous check is made to maintain
close dimensional tolerances.

DISTRICT OFFICES
AND REPRESENTATIVES

Atlanta 5, Georgla
Baltimore 18, Md.
Charlotte 1, N, C.
Chicago 4, 1iinols
Cincinnati 2, Ohlo

Cleveland 14, Ohlo

Corpus Christl, Texas
Denver 2, Colorado
Detroit 21, Michigan
Hartford 6, Conn.
Houston 1, Texas
Kansas City 2, Mo,
Knoxville, Tennessee
Los Angeles 13, Calif.
Memphlis 3, Tenn.
Minneapolis §, Minn.
Newark 2, N. J.
New Orleans 13, la.

Philadelphia 2, Pa.
Pittsbyrgh 16, Pa.
Roanoke, Virginia
Rochester 7, N. Y,

$t. Louis 10, Mo.
Salt Lake City 1, Utah
San Antonlo, Texas
San Francisco 3, Calif.
Seattle 4, Wash.

Tucson, Arizona

€. B. Rogers ond Associates

Durling Electric Co.
Jomes L. Highsmith & Co.

Ward Leonord Efectric Co.

Sheldon Storer ond Assoc.
The Ambos-Jones Co.
Brance-Krachy Co., Inc,
Mark G. Mueller

Jesse W. Eakins Co.

Ward Leonord Electric Co..

Bronce-Krachy Co., Inc.
Maury E. Bettis Co.

John G. Pettyjohn

Ward Leonord Electric Co.
E. E. Torkell

Marvin H. Kirkeby

Ward Leonard Efectric Co,
Electron Engineering Co.
Word Leonord Efectric Co.
W. A. Bittner

Lynn H. Morris

Ward Leonard Efectric Co.
Ward Leonard Electric Co.
Leonard M. Slusser
Brance-Krachy Co., Inc.

L. F. Church Co.

Northwestern Agencies, Inc.

Centraf Station Equipment

CANADA

Edmonton, Alta.
Haiifax, N. S.
Montreal 25, P. Q.
Toronto 1, Ont.
Vancouver, B. C.

Winnipeg, Man,

D. M. Fraser, Ltd.
D. M. Fraser, Ltd.
D. M. Fraser, Ltd.
D. M. Fraser, Ltd.
D. M. Froser, Ltd.
D. M. Fraser, Ltd.

EXPORT

New York 4, N. Y.

CHROMASTER

CONTROLS

Want.more information? Use post card on fast page.
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Ad. Auriemo, Inc.

Ward Lleonord’'s com-
_ plete engineering text-
~ book, ‘““Handbook of
Power Resistors,” $3.
per copy.

Co.
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PRESSURE
MM.OF MERCURY 19

ONAL RESEARCH CORPORATION

Model No. 511
Price: $345.00

Versatile New Alphatron” VACUUM GAUGE...

NEW LOW COST — WIDER RANGE

BATTERY OPERATION ecliminates expensive power
supply, improves accuracy and stability by removing vari-
ables of line voltage and power supply.

1000 TO 0.0001 mm HG READINGS. Wider
range than previous models. Full scale deflections at
1000, 100, 10, 1, 0.1 and .01 mm HG absolute. All
scales linear.

QUICK START. Only a few seconds warm-up time
required. Convenient “on-off”” operation saves batteries.
Special switch permits instant check of battery condition
on meter.

PERMANENT ACCURACY of X 2% full scale. Long
half-life ionization source insures permanent mainte-
nance of original factory calibration.

INSTANT RESPONSE. Tracks pressure flucruations
with negligible time lag.

64 Want more information? Use post cord on iast pagae.

SMALL VOLUME. Ner addition ro your vacuum sys-
tem about 50 cc.

SMALL, LIGHT, PORTABLE. As convenient to use
as it is accurate and dependable. Write for more infor-
mation.

*Reg. U.S. Pat. OF. ,an-
s Ig!!g B
INDUSTRIAL RESEARCH + PROCESS ." - METALLURGY - DERYDRATION
DEVELOPHMENT - HIGH YACUUNM ] DISTILLATION
EMGINGCERING AND COUIPMERT COATING - APPLIED PRYSICS
National Research
Corporation

EQUIPMENT DIVISION

Seventy Memorial Drive, Cambridge, Massachusetts

February, 1953 — ELECTRONICS
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He seems to think you ought to like
him for his shell, in spite of the fact

that it looks no different from a million
other oyster shells. If he’s got a pearl inside,

why doesn’t he say so.

CAPACITORS LOOK PRETTY MUCH
ALIKE FROM THE OUTSIDE, BUT
EL-MENCO’S HAVE SOMETHING

IN THEM qutdl one owant The
world to bnac €L

Into every El-Menco Capacitor go>s superb design,
precise workmanship and the finest of materials. The
finished unit is then factory-tested at double its work-
ing voltage to insure satisfactory performance on what-
ever job it is given.

No wonder we are proud to put our name on these
capacitors—no wonder they have won the highest
praise for their absolute reliability.

Therange runs from the smallest (CM-15-2-325 mmf,
cap.) to the largest (CM-35-3300-10000 mmf. cap.)

Jobbers and Distributors: For informa=
tion write to Arco Electronics, Inc., 103

. Lafayette St., New York. N. Y.— Sole
_ Write on business ‘Ajggnt f;)rc J:b(}):rs and Distributors in
letterhead for catalog 1 g VU.o. and Lanada. |
o i E n E n
MOLDED MICA MICA TRIMMER

CAPACITORS

Radio and Television Manufacturers, Domestic and Foreign, Communicate Direct With Factory—
THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT

ELECTRONICS — February, 1953 Want more information? Use past card on last page. 65




Frankly we don’t know if they’re fact or fiction . . . but if they

are fact it wouldn't surprise us a bit to learn that some extra-

terrestrial manufacturer has incorporated SELETRON Selenium

Rectifiers and R. R. Co. Germanium Diodes into the design.
That’s because—as pioneers in the field of electronic develop-

ment—we’ve had our hand in some of the most difficult projects =

and met some of the stiffest requirements ever cooked up! Mak-

ing drawing board dreams come true are daily chores at Radio

Receptor Co.!

@RP GERMANIUM DIODES

Radio Receptor’s new Germanium Diodes feature polarity
at a glance combined with simplicity of construction
and sound design principles. The tapered shape speeds.
assembly because operators can see at a glance

the correct direction of assembly. Users are enthusiastic
over the quality of the product which is currently

being used in walkie-talkies, computers, TV sets,

tuners and other electronic applications.

SELENIUM
RECTIFIERS

Seletron Selenium Rectifiers,

in both miniature and

industrial types, are in

constant demand by an increasingly
large number of engineers through-
out the world because they are
completely dependable under the
most grueling conditions.

Years of experience have given
Radio Receptor Co. a deep insight
into the idiosyncrasies of
rectification.

\\

Germanium L
Diode

shown greatly
enlarged.

Our Germanium Diodes and Seletron Selenium Rectifiers
may hold the answer to many of your problems. Radio
Receptor Engineers will be glad to study your require-
ments and submit their recommendations on both of
these products.

Germanium Transistors available in limited quantities.

RADIO RECEPTOR COMPANY, Inc.

@ Since 1922 in Radio and Electronics @
SALES DEPT: 251 West 19th Street, New York 11, N. Y. « FACTORY: 84 North 9th Street, Brooklyn 11, N. Y.

Seletron
and Germanium
Division
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Solve your hermetic seal problems
with this expanded line of rugged
GENERAL CERAMICS K& fxmwm‘ié?v

SO ULIER 8@%& ir@mmu

5
- Lol 5
; i
E :
1 8

g

¢ t E
1
}
:
e
g e
Lbu_..a__..__._ A
@ General Ceramics Solder-Seal Terminals are avail- permanent, positive hermetic seal that is virtually
able in a range of sizes and shapes capable of meeting immune to mechanical or thermal shock. There are
practically any requirement, Solder-Seal Terminals no rubber or plastic gaskets to age or deteriorate.
are easily soft-soldered to closures and effect a For complete information call, wire or write today.

STANDARD SOLDER LUG TYPES

PART
MG A 8 c D E F G H )

D-3332 11/32 490 3/8 095 3776  3/1% /2 /16 3732
D-3346 119/32 5/8 .49 .095 1/4 378 1/8 3/32 /8 |
D-3350 29/32 15/16 11/16 130 3/8 3/8 115/32 1/8 /8
D-3349 33/16 3/4 9/16 130 1/4 5716 27/16 1/8 /8

STANDARD THREADED STUD TYPES
’N‘g' A B < E ¥ ‘6 H 3 X
D-3856 17/32 .490 3/8 16 1/& 376 /2 16 3737 &/32
| D-3857 151/64 5/8 490 1/16  1/4  3/8  7/8  3/32 /8 /32
' D-3962 215/32 15/16 11/1s 055 3/8  3/8 11i5/32 1/8  1/8 /32
D-3638 2’is/sz 15/16  11/16 1 ~3/8 3/8 11 1/8 1/8 ‘10/

Telephone: Perth Amboy 4.5100

ENERAL OFFICES and PLANT: KEASBEY, NEW JERSEY

P el y CERAMICS and STEATITE CORP.
: G
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TYPE C45-70

COMPLETE b

c I v | L | A N L I N E NEW HIGH QUALITY MINIATURIZED By /‘5"5‘ Z
: "DIME-SIZE” CIVILIAN CONTROL— / /
Performance Fully Equals larger .(\
o i _ae . , Types. 1
Exceptionally good dellve‘ry cycle on : TYPE 70, 3/4” diameter variable N

composition resistor. Wattoge

rating: .3 watt for resistonzes

through 10,000 chms, .2 watt with “\:\
N,

350 volts maximum across end N - ﬁab
terminals for resistances over \.n’;tk"
10,000 olns. Also availoble in A -
concentric shaft tandem construc- g

tion C45-70 as shown obove. A

civilian orders due to tremendous
mass production facilities.

TYPE C2-45 _ TYPE €2-35 et TYPE €2-252 e TYPE C2-25

TYPE GC-45, 15/16” diameter variable
composition resistor. Wottage rating:
1/2 watt for resistances through
10,000 ohms, 1/3 wott for resistonces
over 10,000 ohms through 100,000
ohms, 1/4 watt with 500 volts moxi-
mum across end terminals for resist-
ances over 100,000 ohms. Aveilable
with or without illustrated attached
switchandin¢ tric shoft tand

construction C2-45 as shown above,

TYPE GC-35, 1 1/8” diameter variable
composition resistor. Wattage rating:
3/4 watt for resistances through
10,000 ohms, 2/3 watt for resistances
over 10,000 ohms through 25,000
ohms, 1/2 watt with 500 volts maxi-
mum across end terminals for resist-
ances over 25,000 ohms. Available
with or without illustrated ottached
switch and in concentric shaft tondem
construction C2-35 os shown obove.

TYPE GC-252, 2 watt, 1 17/64" diam-
eter varigble wirewound resistor.
Available with or without illustroted
attached switch ond in concentric
shaft tandem construction €2-252
as shawn abave.

TYPE GC-25, 4 watt, 1 17/37" diam-
eter variable wirewound resistor.
Available with or without lustrated
attached switch ond in concentric
shaft tandem constryction £2-25 os
shown above.

Typical concentric shaft tandem with ponel and
reor sections operating separately from
concentric shofts (TYPE C45-70 ILLUSTRATED).
Similar construction gvailable for all

military resistors,

REPRESENTATIVES
Henry E. Sanders
McClatchy 8ldg.

69th & Market St.

Upper Darby, Penna.
Phone: Fianders 2-4420

W. S. Harmon Company
1638 So. La Cienega Bivd,
Los Angeles 35, California
Phone: Bradshaw 2-3321

John A. Gieen Company
6815 Oriole Driye
Dallas 9, Texas

IN CANADA
C. C. Meredith“& Co.
Streetsville, Ontario

SOUTH AMERICA
Jose Luis Pontet

Buenos Aires, Argentina
Montevideo, Uruguay
Rio de Janeiro, Brazil
Sao Paulo, Brazil

OTHER EXPORT
Syivan Ginsbury

8 West 40th Street
New York 18, N. Y.




COMPLETE
MILITARY LINE

Immediate delivery from stock on 189
types including JAN-R-94 and JAN-R-19
types of variable resistors.

Describes Electricol and Mechanical characteristics,
Special Features and Constructions of a

complete line of varioble resistors for military
dnd civilian use. Includes dimensional drowings
of each resistor. Write today for yaur copy.

TYPE 45, (SAN-R-94, Type RV2)
1/4 wott, 15/16" dlameter vori-
oble composition resistor.
Also available with other
special military features not
covered by JAN-R.-94 includ-
ing concentric shaft tandem
construction. Attached switch
can be supplied.

TYPE 65, (Miniaturized)

1/2 watt 70°C, 3/4” diameter minia-
turized variable composition resistor.
TYPE 35 45AN-R-94, Type RV 3)
1/2 wott, ) 1,8 diameter vori-
oble ¢omposition resistor
Also avoiloble with other
special military feotures not
covered by JAN-R-94 includ-
ing concentric shoft tandem
consiruction. Attached switch
can be supplicd.

Sec the complete CTS military end civil-
ian lines of variable resistors at the

IRE SHOW

‘1."8 . ' Grand Central Palace, New York City
MARCH 23-26, 1953
TYPE 90
1 watt 70°C, 15/16" diameter vari- Boo‘“ 4_608

able composition resistor. Attached
switch can be supplied. Also availe
able in concentric shaft tandem
construction,

1YPE 252, (JAN-R19, Type RA20)
2 wott, | 17/64" diameter
variable wirewound_ resistor.
Also avoilable: with other
special military faatures not
covered by JAN-R-19 includ-
ing concentric shaft tondem
construction, Attoched switch
can be supplied,

Sp«lelly dnlgmd for militory communi-
t subject to exireme

nmpmlm and humldlty ranges.

~55°Cte 4~150°C...aridity to satvration.

e
7 ) L =

% | . " { f o
TYPE 25, {1AN-8-19, Type RA30) e : £
{May also bs used as Type RA2S) & ' / - é
4 wott, 117/32"” diamet ¢
vorioble m'r:{vo?md resistod: & TYPE 95, (JAN-R-94, Typs RV4) 3
AL e obIa i thipther 2 watt 7'0"C. ! l/&"diamchr voriable :
special military faatures not . composition resisfor. Also available £
cqwered by JAN-R:19 includ- i ! with other special military features o
ing concentric shaft tondem not covered by JAN-R-94 including o
construction. Attached switch ” f concentric shaft tandem construction. é
CQ‘ be supplied. i Attached switch can be supplied. 2

ELKHART « INDIANA



in a —. . for precision

STAINLESS STEEL FASTENINGS

in large or small quantities?

Greatly expanded production capacity PLUS a tremendous
inventory of IN STOCK items gives you quick-to-IMMEDIATE
DELIVERY in chrome-nickel stainless steel fastenings of all
standard sizes . . . many at new low prices! Here are

just a few samples:

. SINCE
N ) sSive 1927
T 4 it i
O et B (] o i Metal Products Co., Inc.

TODAY for full information . . .
osk tor Catalog 52Z.

\Manufacturers of STAINLESS STEEL FASTENINGS
N

CASTLETON-ON-HUDSON, NEW YORK
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ONLY THE LFE 401 OSCILLOSCOPE

Offers all these
Important Features

LINEARITY OF VERTICAL
DEFLECTION The vertical ampli-
fier provides up to 2.5 inches posi-

tive or negative uni-polar deflection
without serious compression; at 3
inches, the compression is approx-
imately 15%. The accompanying
photographs illustrate transient re-
sponse and linearity of deflection.

=

SWEEP DELAY The accurately

FREQUENCY RESPONSE OF calibrated delay of the 401 pro-
Y-AXIS AMPLIFIER The vertical vides means for measuring pulse

HE

i

T

MOQEL 401 0SCILLOSCOPE
REQUENCY RESPONSE OF Y-aXI$ AMPLISIR

e
”H, HIGH SENSITIVITY AND WIDE
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