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HIGHEST RELIABILITY
FOR MILITARY AND
INDUSTRIAL USE

N Ew HERMETIC

POWER COMPONENTS

Listed below are just a few of the 50 new stock items in the United her-

metic power series. These MIL-T-27 power components add to the 200 \*
other hermetic stock items of filter, audio, and magnetic amplifier types. g 'Q“f\) @
Through the use of proven new materials and design concepts, an unparalleled degree of life and reliability

%.‘Q @ / |
5@ S5

has been attained, considerably exceeding MIL-T-27 requirements. Test proved ratings are provided, not
only for military applications but for industrial, broadcast, and test equipment service (55°C. ambient).

For complete listing of these new items, write for Catalogue #56.

MIL-T-27 RATINGS IN REGULAR TYPE

INDUSTRIAL RATIMGS IN BOLD TYPE

TYPICAL POWER TRANSFORMERS, PRI:

115V, 50-60 cycles.

Type HV Sec. Approx* oC Fil Approx* MA Fil. MiL
No c.1. DC volts MA Wwdg DC volts oc Wdg. Case United “H" .
500 L 180 o5 T hen = nite H series power trqns
H-81 C 265 55 6.3VCT-3A c 240 65 6.3YCT-3A HA formers are available in types suited
= o e 4 G ¢ 3B i EZE to every electronic application
700 L 255 170 L 240 210 Proven ratings are listed for both
H-84 . C 400 118 6.3V-5A tL: 3sg ;gg ssi%v-sn‘l KA high voltage outputs...condenser
L 275 1 .3V-1A 26 .3V-1.5 g A o
¢ 420 185 65?,.3}x c 380 140 5V-4A and choke input filter circuits
730 L 245 320 L 210 420 i military and industrial applications.
H-87 C 390 210 6.3V-6A c 350 310 6.3V-6A NB = G®@ A
800 L 275 300 6.3V-2A L 245 400 6.3V-2A 3 e Q
C 440 200 5V.4A c 400 300 EV-4A (\o.
H-93 1000 L 370 280 6.3V-8A L 340 340 6.3V-10A 0A % e AGQ\\;1
1200 L 465 250 6.3V-4A L 455 300° 6.3V-5A A
5V-6A 5V-6A - -

*After appropriate H series choke. L ratings are choke input filter, C ratings are

condenser Input.

A FEW TYPICAL LISTINGS OF FILTER REACTORS.

United “H" series filter reactors are Tnyge :«nyds = g‘é H}ds'.@ g‘(l:\ u}ds'.@ hgé m‘:l@ BACA ORhens1§ “Siﬂﬁglﬁ Té:fntsv' chgls"e
extremely flexible in design and rat- H71 20 40 185 50 155 60 10 70 350 500 2300 B
ing. Listings show actual inductance H73 11 100 95 125 75 150 55 175 150 700 2500 HB
at four Qifferent \{alues qf DC. Bold A H-75 11 200 10 230 85 250 6.5 300 90 700 2500 KB
758 [iSHTES, e (NODSHa) [pplice H77 10 300 9 350 8 390 6.5 435 60 2000 5500 MB
Bor=masinuis . GG 3N 7 800 6.5 900 6 1000 55 1250 20 3000 9000  9x7x8

*Based on maximum ripple voltage across choke in choke input filter circuit, in terms of DC output veltage.

TYPICAL FILAMENT TRANSFORMERS, PRI: 105/115/210/220V., 50-60 cycles.

Type Sec Amps. Amps. Test Volts MIL
No Volts (MIL) (Ind) RMS Case
a2l 25 o 12 10000 8 United “H” series filament trans
H-124 5 3 3 2000 FB formers have multi-tapped primaries
H-127 5 20 30 21000 NA - good regulation, and are rated fo
H-131 6.3CT ) 25 2500 8 { % %q\& "| industrial as well as military service
H-132 6.3CT 6 7 2500 JA QRS>

6.3CT 6 7 | J\'J& }
H-136 14, 12, 11CT 10 14 2500 LA o

TYPICAL PLATE TRANSFORMERS, PRI: 105/115/210/220V., 50-60 :ycles.

CEhty
United “H" series plate transformers 4 bt y T';gé secc_'r‘_" SE”J&’R‘S g‘é crme gé c'me Case
incorporate dual high voltage ratings B & } o R0 > e v o B VB
and tapped primaries to provide ver- ‘J 1200 465 250 H-75 350 H-77
satile units for a wide range of mili- 1 H-113 2500 1050 280 H-77 340 H-77 B4 X6 X7
tary and industrial electronic appli- 3000 1275 250 H-76 350 LEId
cations. Large units have terminals j H-115 S Lego ] Bl - b EEARELeIas
opposite mounting for typical trans.

b g » H-117 5000 2125 900 H-79 1100 H-79 1354 x 11 x 141
mitter use. 6000 2550 800 H-79 1000 H-73
sl 5

*After filter choke. All ratings are for choke input fifter.

UNITED TRANSFORMER CO.

150 Varick Street, New York 13, N, Y. * EXPORT DIVISION: 13 E. 40th St.,,
“ARLAB”

CABLES:

New York 16, N. Y.
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ULTRASONIC SLICING OF QUARTZ CRYSTALS—Muliple-blade cut-
ting tool mounted on cone of Raytheon 25,000-cps impact grinder slices quartz
block into 20 thin wafers for frequency control crystals. Stream of abrasive

thaid is directed at setup (see p 132) . ... ... ... ... ......... COVER
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SHOP

» IN THIS ISSUE . .. Because of the
rapidly increasing use of transistors,
ELECTRONICS felt that engineer-read-
ers would find a complete new com-
pilation of transistor properties and
design data useful in their work.

About a year ago, associate editor
Carroll sent out an inquiry to manu-
facturers of transistors requesting
information on their products.

Soon we learned via the grapevine
that Seymour Schwartz, an engineer
at MIT’s Lincoln Lab, was also ask-
ing manufacturers for the same data.
We contacted him and learned that
not only was the information neces-
sary in his work on Project Lincoln
but that he also had an article for
ELECTRONICS up his sleeve.

We thereupon presented him with
all the material we had collected to
date and told him his proposed article
would be welcome as the flowers in
May. It begins on p 161 and covers a
dozen other pages.

Incidentally, the author did not
merely follow product bulletins in
obtaining his data. He tells us that he
has personally checked the charac-
teristics and circuit behavior of many
of the units in the course of his
work,

» STANDARD PRACTICE . .. Like
many engineers, we have small of-
fices or modules. These provide con-
siderable desk area as well as storage
space in drawers for old editorial
projects, love letters and the like.
Usually loaded, a shelf facing a seat-
ed editor is convenient for holding
back copies of ELECTRONICS.

On a recent trip in the field, one
editor reports he felt completely at
home. While visiting a chief engineer
and two staff engineers of a company
not usually considered as being in

electronics
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the electronics industry, he found
himself sitting in each of their offices,
facing a shelf holding three years of
ELECTRONICS.

> NEXT MONTH ... Growing inter-
est in automatic production, or auto-
matization, has caused a number of
machine tool manufacturers to add
electronic controls to their equipment.
February ELecTroNIcs will contain
an article, “Electronic Controls for
Machine Tools”, that will tell engi-
neer readers about the techniques
and circuitry employed. One new
bandsaw, for example, provides a
new look for the machine shop. It
steers just like an airplane.
Prepared by assistant editor Find-
lay, the article involves a survey of

more than five hundred machine-tool
makers. Dave traveled nearly 4,000
miles while gathering the material.

Some of the original diagrams set
new records. One covered two six-
foot desks and left an overhang all
around.

Only about 12 square feet of the
original 60-odd-foot circuit drawing
will appear in the article, however.
(In reduced size, of course.)

He tells us that he will never again
be able to read the old-style parallel-
line capacitor symbol. He has seen
so many of that one in industrial cir-
cuits that it now means only a con-
tactor to him.

Bandsaw pilot and control panel of DoAll
machire for cutting extrusion dies

Published monthly with an additional issue in June by MceGraw-1ill Publishing
Company, Inc., James H. McGraw (1860-1948), Founder, Executive, Editorial
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Director of Advertising; J. E. Blackburn, Jr., Vice-President and Circulation
Director.
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subscription orders,
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SORENSEN
CATALOG /.

SPECIFICATIONS —PERFORMANCE DATA —

condensed information on regulated power 2quipment for every application

The new 1956 Sorensen condensed catalog gives you specifizations on more than 65 different types of regu-
lated power supplies — a cross section of Sorensen equipment engineered to create new standards of accuracy,
dependability, ruggedness and appearance.

Included are new precision tubeless and transistorized AC and DC sources . . . a tubeless wide-range regulated
DC supply ... a 750 volt AC voltage reference source . . . heavy duty tubeless regulated DC sources for critical
industrial agplications . . . plus advanced versions of Sorensen’s complete line of regulators and Nobatrons.

The new 1956 Sorensen catalog is a quick, cne-stop guide te equipmeant for your needs — engineered, tested
and backed by the reputation of Sorensen . . . “the world’s authority on regulated power.”’

CONTROLLED POWER FOR S@ RESEARCH AND INDUSTRY

SORENSEN & COMPANY, INC. e 375 FAIRFIELD AVENUE e STAMFORD, CONNECTICUT

4 Want more information? Use post tard on last page. January, 1956 — ELECTRONICS
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high capacity and small size with

MUIRHEAD model D-698A Weston standard cell

This new standard cell is hermetically sealed
and mounted in a bakelite case, and its min-
iaturization permits mounting in even the
most compact test assemblies. It is of the
Cadmium type with a constant absolute
voltage of 1.01859 volts (4 | 10 microvolts,
—90 microvolts) at 20° C. Internal resist-

ance is approximately 600 ohms and the

temperature coefficient is —0.00004 per
degree C. Currents of up to 20 microamps

may be drawn for short periods.

With a weight of only 4 ounces and dimen-
sions of 112" x 1”7 x 3%”, this cell may be
used with a potentiometer for measuring
current or voltage, and also in circuits of

the NULL balance type.

Write today for Bulletin 5716 and technical data on the complete line of
MUIRHEAD Weston Standard Cells, available from New York stcck.

ELECTRONICS — January, 1956

MUIRHEAD INSTRUMENTS, Inc. 677 Fifth Ave., New York 22,N.Y.

United States Sales and Service for MUIRHEAD & CO., LTD. ® Beckenham ® Kent ® England

Want more information? Use post card on last page.
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... —Electronics Output Index
e Latest Month
. atest Mont
S 75 Year Ago Previous Month
d : 276.0
150 24507 268.3 -r [ ] -p
125 Oar. 54 Sept. '55 Oct. '55
1947 = 100
100
JEMAMJJASOND S FMAMISASONDIFRANIJIASONDIFMANIJASONDI FNANJJASONDIFNANJIASOND J F N & N A ¢ K
949 1950 1951 1952 1953 1954 i 1955 1
Latest Previous Year Latest Previous Year
Month Month Ago  Month Month Ago
RECEIVER TY SETS INSTALLED*
PRODUCTION (Source: NBC Research Dept.) July ’55 June '55 July ‘54
(Source: RETMA) Oct. '55 Sept. ‘55 Oct. ‘54 Total sets. .. ........... 36,477,000 36,100,000 30,717,000

Television sets, total ... 759,735 939,515 921,476

With UHF ... ... .. 109,574 140,022 161,431 BROADCAST STATIONS

Color sets .......... nr nr nr (Source: FCC) Nov. ‘55 Oct. '55 Nov. ‘54
Radig sets, total ...... 1,500,206 1,302,350 997,788 TV stations on air. . ... 477 473 434

With F-M ... 38,920 27,313 12,151 TV stations CPs—not on air 109 110 141
Home set_s ........... 398,087 417,802 343,269 TV stations—new requests 28 35 18
Clock radios .......... 282,393 234,106 220,505 A-M stations on air. . . 2,808 2788 2,650
Portable sets ......... 168,709 139.164 97,331 A-M stations CPs—not on air 115 110 112
Auto sets . ... ..... . 651,017 511,278 336,683 A-M stations—new requests 217 235 174

F-M stations on air. . . . 536 539 554
F-M stations CPs—not on air 20 14 11
RECEIVER SALES F-M stations —new requests 4 9 3
(Source: RETMA) Oct. '55 Sept. ‘55 Oct. ‘54
Television sets, units . 746,274 978,838 799,164 COMMUNICATION AUTHORIZATIONS
Radig] sets except @ifoy 723205 753,068 570,285 (Source: FCC) Oct. ‘55 Sept. ‘55 Oct. ‘54
Aeronautical ... ... ... 43,648 44,183 39,873
RECEIVING TUBE SALES Marine ............ .. 53,426 52,908 48,116
(Source: RETMA) Oct. ‘55 Sept. ‘55 Oct. ‘54 Police, fire, etc. 19,377 19,153 16,546
Receiv. tubes, total units 48,119,000 47,588,000 42,347,794 'L"d‘:j‘t”a' SR e 2&22}) e e
Receiv. tubes, value. ... $35000,000 $34596.000 $29 228992 ang_Lransportation ...: d : ’

N ; e Amateur ... ... ... 140,799 139,628 124,563
Picture tubes, total units 1,224,990 1,202,430 1,269,674 Citizens radio 13 862 13530 8945
Picture tubes, value. .. 523,800,000 $22,867,851 $26,597,702 Disaster 319 319 306

Experimental 662 661 627
SEMICONDUCTOR SALES Common carrier ... .. 2,040 2,001 1,737
Sept. ‘55 Aug. '55 Sept. ‘54
Germanium diodes, units 1 850 000 1,700,000 WAEENGE EMPLOYMENT AND PAYROLLS
Silicon diodes, units b i 2 (Source: Bur. Labor Statistics) Sept. ‘55 Aug. ‘55 Sept. ‘54
Prod. workers, comm. equip. 389,700-p 371,300-+ 359,900
,~————Quarterly Figures——0 Av. wkly. earnings, comm., . . $74.34 -p $72.32 -r $69.55
Av. wkly. earnings, radio. . . $70.30 -p $69.43 $68.34
INDUSTRIAL Latest Previous Year Av. wkly. hours, comm. . . 413 40.4 40.2
TUBE SALES Quarter Quarter Ago Av. wkly. hours, radio. . . .. 40.4 -p 39.9 - 40.2
(Source: NE(MA) - = 03; ’8545; . 2nd ‘55 3rd ‘54 STOCK PRICE AVERAGES
Vacuum (non-receiving ,027, 8,933,453 $8,803,740 . . ' ' '
Gas OF Vapor ... ..... $3.438.835 $3.365.008 $3'570 586 (Sourc-e. Standard and‘Poor‘s) Nov. ‘55 Oct.’55 Nov. ‘54
Phototubes ......... nr nr nr Radio-tv & electronics ... ... 438.4 428.9 454.6
Magnetrons and velocity Radio broadcasters ......... 502.7 486.9 408.1
modulation tubes ...  $10,998,967 $13,193,395 $13,112,244 p—provisional; r—revised
Gaps and T/R boxes. .. $1,421138  $1,677,574  $1,476,407 nr—not reported
*being revised in light of Census data
FIGURES OF 'I'HE YEAR TOTALS FOR FIRST TEN MONTHS 1954
1955 1954 Percent Change Total
Television set production 6,520,241 5,654,791 ~+15.3 7,346,715
Radio set production 11,527,568 8,040,230 +43.4 10,400,530
Television set sales 5,896,251 5,444,227 + 83 7,317,034
Radio set sales (except auto) 4,666,981 4,602,989 +4+ 1.4 6,430,743
Receiving tube sales 395,787,000 308,398,701 + 28.3 385,089,458
Cathode-ray tube sales 8,905,771 7,746,240 4150 9,913,504
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Scatter Circuits To Link Three Continents

Paris-Naples-Ismir, Turkey
system planned by NATO will
extend US-UK links now in use

COMMUNICATIONS system to connect
radar stations from Norway to Tur-
key has been approved by NATO
Ministerial Council. The system will
use both tropospheric and ionospher-
ic forward-scatter circuits.

» Pilot—U.S. will finance and sup-
ply a pilot tropospheric system for
Norway and an ionospheric circuit
linking Paris, Naples and Ismir, Tur-
key. Cost will be about $45 million.

U.S. will shoulder one-fourth or
more of the cost of the entire system.
The countries in which the equip-
ment will be installed will let final
contracts on competitive bids subject
to NATO approval. Work will take
about three years.
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Forward-scatter circuits linking U.S. and
Canada with United Kingdom

» Tie In—The completed NATO sys-
tem will tie into existing forward
scatter circuits connecting points in
the U.S., Canada and the United
Kingdom as shown on the map.

» Radar—Coincident with establish-
ing the new communications net-
work, existing national radar sys-
tems of NATO members will be
integrated into an overall European
radar fence. This move will not nec-
essarily involve installing new equip-
ment.

Auto Firms Eye
Radar Brake Unit

PACKARD Motor Car is consider-
ing radar controlled automobile
brakes for use in its 1957 models.

Ford and General Motors have
seen demonstrations of the $300
system, which is being promoted
by a Detroit new-car dealer.

» System Details—An antenna
about 5 inches high and 30 inches

ELECTRONIGRAPHS —A Year-End Glance at Electronics Industry Figures
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INDUSTRY REPORT— Conrinued

wide is mounted between the front
bumper and grille of the demon-
stration car. Circuitry fits into the
glove compartment.

The car’s brakes are applied
with a force proportional to the
distance away that an object ap-
pears on the road ahead. The
driver may brake manually while
the radar control is in operation
and may, at will, disconnect the
radar control,

Electronics Output
Hits New High

DOUBLING of the electronics indus-
try since 1950 is indicated by the
ELECTRONICS Output Index which
this year is expected to hit a
yearly average of nearly 250
points.

> Comparison~Howeve1', the gross
national product has increased by
only 35 percent according to RCA.
By the end of 1965, the firm ex-
pects the value of electronics to
more than triple its 1950 value.
The gross national product is not
expected to have quite doubled.

Now there are 1.6 million work-
ers directly employed and 3 mil-
lion indirectly employed in com-
panies that serve the electronics
industry, according to RCA. In
ten years, the firm believes that
the industry will employ more than
6 million workers directly and in-
directly.

ELECTRONIGRAPHS

ENGINEER gets assist in solving differential equation as . . .

Desk-Top Analog Computer Appears

Digital computers also figure
in the news. Russian computer
ordered by India

BURGEONING computer business
passed more mileposts during the
recent month.

An electronic differential anal-
vzer about the size of a portable
typewriter has been announced by
California’s Litton Industries. Sell-
ing in the $10,000 range, the
computer contains 20 integrators
with accuracies of one part in

Continued

250,000. Control is provided by a
five-button panel. Answers appear
in a miniature crt. The firm indi-
cates the computer will be avail-
able in quantity about the first of
the year.

» Digital Bookkeeper—A new digi-
tal computer, the Modac 404 will
handle accounting for a book club.
Produced by Mountain Systems of
Thornwood, N. Y., the computer
uses magnetic-drum storage with
capacity for 20,000 six-digit num-

{Continved on page 10)
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If your Microwave design includes a branched
duplexer, here’s a new concept in TR tubes
which can produce savingsin equipment weight
and space and offers simplified mounting with
easier maintenance.

These were the primary considerations when
Sylvania, in close co-operation with Airtron
Inc., developed a special TR tube for use in
RCA aircraft weather radar.

The “Bantam” TR type 6624 is the product
of this development. Its smaller, more compact

» SYLVANIA

LIGHTING -

RADIO -

ELECTRONICS

e Y i

Duplexer built by Airtron Inc. for RCA aircraft weathe~ radar

New "BANTAM” TR tube saves space

and weight in airborne weather radar

design with contact mounting moves the TR
a full step toward miniaturization.

The 6624 is a broad-band, fixed tuned TR
tube. Operational center is at 5400 mc. Contact
mounting is at the input end. The Sylvania
ATR type 6591 serves as the companion to
the TR 6624.

Write for complete data on the Type 6624
and Sylvania “Bantam’ TR tubes for other
frequency bands.

“Another reason why it paysto specify Sylvania”

SYLVANIA ELECTRIC PRODUCTS INC.
1740 Broadway, New York 19, N. Y.

In Canada: Sylvania Electronic (Canada) Ltd.
University Tower Bldg., Montreal

- TELEVISION -

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

bers on the drum.

Read-in and read-out are done
by perforated paper tape. Addi-
tion and substraction are accom-
plished at 15 operations per sec-
ond. Output to paper tape is 20
characters per second.

» Soviet Brain—The Indian Sta-
tistical Institute in Calcutta has
ordered a Soviet-made electronic
computer to cost $500,000. The
computer will supplement a
British-made machine currently
being installed.

» More Memory—High-speed stor-
age capacity of the IBM 704 scien-

tific computer will be increased
by 32,768 words by a new mag-
netic-core storage unit. Magnetic
cores will add 20,000 memory po-
sitions to the IBM 705 business
computer. The magnetic-core
memories supplement existing
magnetic tape and drum memories.

» Electronic Scales—An electronic
scanning and counting unit an-
nounced by Toledo Scale may tie
into automatic industrial control
applications. Lines on a gradu-
ated scale that moves to register
weight are scanned and counted
electronically. Digital read-out is
available at a remote point.

Slow-Scan TV Speeds Business Data

Transmission via
telephone lines cuts
closed-circuit tv costs

ELIMINATING the need for micro-
wave and coaxial links in closed-
circuit tv systems, a low-speed
scanning system transmits busi-
ness data over 25 miles on con-
ventional telephone circuits.

» Showing—The Pennsylvania Bell
Telephone Co. recently demon-
strated the closed-circuit equip-
ment developed by Dage Tele-
vision Division of Thompson
Products. Present plans are for
Bell to offer the service in metro-
politan areas with distance be-

ELECTRONIGRAPHS

tween transmitter and receiver

limited to 25 miles.

» Operation—Using a scanning
system that completes the picture
on the screen in two to four sec-
onds, the transmission requires a
band of 8,000 cps—about 1/500
of that required for conventional
television. A long-persistence pic-
ture tube retains the image over
the relatively long scanning cycle.

» Applications—Uses for the new
system include transmission of
signatures for verification at
branch banks, printed materials,
meter and gage faces, and other
types of slow or nonmoving pic-
tures,

Continued

Mergers Keep Pace
In Electronics

New companies move into
the field, old ones enlarge
their holdings

IN 1955 more than 200 companies
were involved in mergers in the
electronics field. In the first six
months, nearly 50 mergers were
consummated or planned (ELEC-
TRONICS, p 15, July ’55). Almost
as many took place in the second
half. Nearly twice as many took
place in 1955 as in 1954.

» Why—According to the Federal
Trade Commission, the most fre-
quent advantage to be gained by
an acquisition is additional ca-
pacity to supply a market already
supplied by the acquirer. This was
observed in two acquisitions out
of every five studied by the FTC
in making its merger report of
May, 1955.

» Size—High in the merger rate
in the electronics industry in num-
ber of firms acquired is Litton
Industries. The company has in-
tegrated 10 firms into its opera-
tions in the past 24 months.

Two of the largest mergers in
the past year were the Sperry,

Remington Rand and the Strom-
{Continued on page 12)
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a solid-dielectric molded paper tubular capacitor

with flat capacitance-temperature characteristics
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HCX*—impregnated Black Beauty® capacitors Sprague, on request, will

provide you w:th complete
application engineering

. . vice for optz I
offer improved circuit performance v s Bt

tubnlar capacitors.

SPRAGUE’S NEW TYPE 109P CAPACITORS use a unique new impregnant identified by
the trademark HCX. Developed in the Sprague research laboratories in the search for a better
material than the polyesters customarily used for impregnating solid dielectric paper tubulars,
HCX is a hydrocarbon which polymerizes after the rolled section has been vacuum impregnated.
Its salient electrical characteristic of insulation resistance, power factor, and capacitance change
with temperature are superior to those of the ordinary polyester units on the market today.

Type 109P Black Beauty Telecaps are molded in non-flammable phenolic and are mechani-
cally rugged. They make an ideal capacitor for all TV and auto radio operations and are well
suited for automation assembly by machine since the lead concentricity is closely fixed and there
1s no outer wax dip to jam inserting heads or magazines.

Complete performance data covering the wide range of sizes and ratings are in Engineering

Bulletin 223, available on letterhead request to the Technical Literature Section, Sprague Electric
Company, 35 Marshall Street, North Adams, Massachusetts.

# Trademark

- UE world’s largest capacitor manufacturer

Export for the Americas: Sprague Electric International Lid., North Adams, Massachusetts. CABLE: SPREXINT.

ELECTRONICS — Janua,yl 1956 Want more information? Use post card on last page. 1
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INDUSTRY REPORT— Continuved

berg Carlson, General Dvnamies.
The Sperry Rand action formed a
new firm with assets of approxi-
mately $484 million. The Strom-
berg, General Dynamies merger
joined the 55,000 employees of
General with the 5,200 of Strom-
berg for a total work force of
over 60,000.

» Character—Following is a list of
mergers in the electronics field
in the last half of 1955. Most com-
panies are parts manufacturers
and instrument firms.

Mergers 1n Electronics

(Last Six Months 1955)

Alr Associates, Great American Industries

American Cyanumid, The Formica Co.

American Electronics, R-C Scientific

Atomic Instrument, Kave Development

Beckman Inst., Liston-Becker

Beckman Inst., Place Ceramics

Borg-\Warner, Byron Jackson

Cinch Mfg., Graphik Circuits

Frank Cook, I1art Machine

Eastern Industries, Neptune Meter

Electromation, Kinevox

General Cable, General Insulated Wire

General Instrument. Automatic Mrg.

Titus Haffa, Webster Chicago

Hall-Scott, Dynamic Analysis

Hermetic Seal, Glass Solder

Hoffman. National Fabricated

Hoover, Phebco

Hupp Corp., Pioneer lectric

IDEA, Radio Apparatus Corp.

IRC, EMEC

IT&T, Kuthe Labs

Jerrold Electronies, Cable Vision

Litton, Automatic Seriographic

National Aircrafr. Florida Aviation,
Hydro-Aire Division, Mag-Electric

N. Y. Transformer. Tartack Electronics

Norden-Ketay, 'rohman Mfg.

Ohmite, American Relay

Penn-Texas, Hallicrafiirs

H. K. Porter. Electric Service Eng.

J. B. Rea, Robey Rotor Co.

RCA Estate, RKeeger, Whirlpool,
Roebuek

Siegler. Hallamore Mfg.

Sperry Products, Western Inspection

Stewart-Warner. J. W. Hobbhs

Stromberg-Carlson, Electronic Control
Systems

Superior Tube, Johnson & IToffman Mfg.

Thomas Industries. White Corp.

United Carr, Plastic Process

Van Norinan, Insuline and Transitron, Ine.

ELECTRONIGRAPHS
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WAYSIDE station controls, left, and

safety equipment in car run train as .

Casey Jones Goes Electronic

Remote control, cab signal gear
and two-way communications
are used in test run

A LOCOMOTIVE on the New Haven
Railroad in the New Rochelle to
Rye, N. Y. area moved east or
west, coasted or stopped, without
an engineer at the controls. Its
movements were controlled by re-
mote control equipment at a way-
side station.

Automatic train control equip-
ment on the train continuously

monitored conditions ahead to
make sure all was safe. Two-way
inductive  voice communication

equipment was available to keep
passengers informed of control
changes to be made. The control,
safety and communication equip-
ment was provided by Union

Continued

Switch & Signal Division of West-
inghouse.

» Remote—The way side equip-
ment has a locomotive control
panel with two control levers. One
controls direction and the other
selects between ‘neutral,” “run,”
and “stop.” When the lever is on
neutral, the train brakes are re-
leased and power is cut off. To
stop, a service application of the
train brakes follows, bringing the
train to a halt.

The electronic portion of the
wayside equipment consists of a
power supply, an audio oscillator
and a carrier modulator. A carrier
frequency is modulated with cer-
tain audio frequencies, depending
on the control desired. Amplified
to the desired level of signal cur-

(Continved on page 14)
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Magnets for rotors or stators
.«.any dlesign or size you may requrre

“MAGNETIC MATERIALS CATALOG™
“ Werite for your copy

Contains handy data on various types of
Alnico Magnets, partial lists of stock
items, and information on other perma-
nent magnet materials. Also includes
| valuable technical data on Arnold tape-
wound cores, powder cores, and types
“C” and “E” split cores in various tape
gauges and core sizes.

L ADDRESS DEPT. E-61

ELECTRONICS — January, 1956

The use of Alnico permanent magnets in rotor and stator assemblies
of motors, generators, magnetoes and tachometers has revolu-
tionized the desigas of these devices. Whatever your need may be
—from a tiny rotor for a timing device to a large slab for power
generators—Arnold can take care of your requirements, either for
experimental sampies or production quantities.

® Let us work with you. Y ou will have the advantage of working with
a leading producer of rotor magnets, whose manufacturing and
testing facilities—the most modern in the business—give you the
best assurance of high quality standards and uniform performance.

wansi184

F‘:IT]_-IE ARNOLD ENGINEERING COMPANYﬁ

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
Genera. Office & Plant: Marengo, lllinois

~ DISTRICT SALES OFFICES . . . New York: 350 Fifth Ave. '_i
Los Angeles 3450 Wilshire Blvd ' Boston 200 Berkeley St.

Gkl R s o = e

‘Want more information? Use post card on last page. 13
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INDUSTRY REPORT— Continued

rent, the carrier output is fed to
existing line wires which parallel
the track.

The train receives its commands
through inductive coupling be-
tween the modulated carrier cur-
rent flowing in the line wires and
a receiving coil mounted on the
locomotive.

When the remote control lever
is in the run position, two audio
frequencies are introduced into
the modulator—when the lever is
in the neutral position only one
audio frequency is used—and
when the lever is in the stop posi-
tion no audio is present. A visual

indicator on the train displays
the control commands transmitted
from the remote station.

» Transistors—For safety, the lo-
comotive used was equipped with
additional automatic train control.
It is continuously responsive to
rail-carried currents which re-
flect track conditions in advance of
a train. If all is not safe, the
brakes are automatically applied
and the train is brought to a stop
regardless of control signals from
the wayside station. Junction-type
gilicon transistors were used in
place of vacuum tubes.

Parts Houses Gain Business

INCREASING volume of electronic
parts and products rolling off the
production lines of the industry
has swelled the importance of the
distribution side of the business.

» Number—According to Market
Planning Service, a division of the
National Credit Office, there are
some 1,143 electronics parts dis-
tributors in the U.S. today with
300 branches. In 1954 there were
1,100 with 250 branch locations.
In addition, there are some 230
distributors who handle elec-
tronics parts but whose main busi-
ness volume lies in other fields.

» Volume—In 1954 all these com-

Sales were 12 percent ahead of
’54 in the first quarter, 9 percent
ahead in the second and 15 per-
cent ahead in the third quarter.
If the increase is maintained in
the fourth quarter, total sales for
the year should exceed $1.5 billion.

Parts inventories have been
some 17 percent ahead of 1954.
Purchases equaled 77 percent of
sales in the first three quarters
of 1955, indicating fast turnover.

» Future — Sylvania’s president,
Don G. Mitchell, predicts that by
1965 the distribution and service
businesses will reach a combined
volume of $5.1 billion. For 1956
he foresees a volume of $2.3 hillion

Electronics Invades
Chemical Labs

MORE than 1,000 chemical labora-
tories are maintained by major
colleges, metal producers, chemical
plants and drug houses. At a typi-
cal laboratory, that of Lehigh
University in Bethlehem, Pa., the
chemistry department uses 142
electronic instruments having a
value of roughly $250,000.

Number Number
of of In-

Instrument Tubes struments
Conductivity bridge. ... 3-5 4
Recording potentiometer 5-8 15
Colorimeter .......... 4-5 2
Radiation counter.. ... 6—20 4
Dielectric-constant

meter .............. 6 1
Electrometer ......... 20-24 2
{ilectron microscope. .. 60 1
Ffrequency meter...... 6-12 3
Strain-gage amplifier.. 6 2
Oxygen analyzer...... 4 1
PH meter , . taansas 2-5 20
Impedance bridge ... .. 4 1
Ionization gage ....... 5—6 6
R-F combustion furnace 8 1
Mass spectrometer. . . .. 10-60 2
Gauss meter .......... 5 Il
Audio oscillator ...... 2—-8 3
R-F oscillator ........ 4-5 3
Ultrasonic oscillator... 4-14 2
Oscilloscope . ......... 4
Electronic relay ...... 1-2 20
Servomechanisms . . ... 5 4
Photoelectric x-ray

spectrometer ....... 40 1
Infrared spectropho-

tometer ....omvesam: 25 1
Ultraviolet spectropho-

tometer ............ 2-18 3
Stroboscope .......... 4 1
Electronic timer ...... 3 2
N-ray thickness gage.. 20 2
Thyratron relay ...... 4 4
Titrimeter ........... 4 10
Voltage regulator ..... 8 2
Tube tester .......... 4 3
Nephlometer ......... 3 1
Viscometer ........... 5 1
Vacuum-tube voltmeter ¢ 8

X-ray diffraction

panies did over $1.3 billion, a equipment ......... 15
seven-percent increase over 1953. and $3.8 billion by 1960. (Continued on page 16)
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INDUSTRY REPORT— Continued

PLANT facilities such as these will be used by Hughes Aircraft for commercial

production as . . .

Airplane Firms Spread Interests

Manufacturers apply
military electronics know-how
to civilian products

IN little more than a year’s time,
three large aircraft manufactur-
ers have moved into the non-avia-
tion side of the electronics busi-
ness.

Curtiss-Wright now makes and
sells industrial tv equipment.
General Dynamics, through the
acquisition of Stromberg-Carlson,
is now heavily engaged in all
phases of commercial electronics.
Latest aircraft manufacturer to
make the move from primarily

ELECTRONIGRAPHS

T

8INDUSTRIAL TUBE SALES (DOLLARS)

military electronics to civilian
products is Hughes Aircraft Co.

» Products-—The firm has set up
the Hughes Products Division
which will be responsible for mak-
ing the products created by its
research activities available to in-
dustry. The new division, initially,
will concentrate on the field of
semi-conductors, producing ger-
manium diodes, silicon diodes and
transistors; electronic storage
tubes, display tubes and related
products. All of these are out-
growths of developments made in
the areas of electronic systems,
computers and guided missiles.

Continued

Up to now the developments of
the company’s research have been
used in the Falcon guided missile
and electronic systems for inter-
ceptor airplanes.

» Size—Magnitude of Hughes Air-
craft operations is indicated by
the fact that it emplovs some
19,000 persons. Total plant area
of the company is 3.1 million
sq ft. Its total annual payroll is
$81.4 million and sales in 1954 ex-
ceeded $200 million. Its current
backlog of orders exceeds 3$316
million.

The company has produced more
than 8,000 electronic control sys-
tems for interceptor planes. Each
system is the equivalent, in num-
ber of parts, of 200 tv sets. Today
it has approximately 5,000 scien-
tists, engineers and technicians
employed in electronics research
and development work.

U.S. Counts Engineers
In Industry Fields

Report consolidates latest
valid figures on scientific
personnel resources

SUMMARY of significant data on
the supply, utilization and train-
ing of scientific and technical per-

sonnel in the U. S. has been made
(Continved on page 20)
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Type 970 Potentiometer

All Phenolic Case
chosen for minimum capacitance to
around — geometry of these mold-
mgs prevents urequal curing or aging
stresses, provicing a uniformly con-
:entric surface on which to mount
he wound-wire card — cleanliness
resulteng from total enclos-
ure helps keep noise low.

® ...An Achievement in Simplicity

Linearity Better than £0.2% for Larger Units
graded to =29, for smaller sizes

Seventzen Stock Resistances
from 2 to 500,00) ohms

Ratings From 2 to 20 Watts
at 40° Ambient

1%” Diameter to 4%”
Prices From $3.10 to $10.00

External Phasing—
only twa screws in rotating
hub sezure the shaft; this per-
mits covenient brush orien-
tation and substitution of shafts of
other materisls or lengths without
2xposing interior to dust.

Class-Relnforced Pslyeste Shaft for suderior efectsical
performance, strenglh and imsurance agairst warpage.

Gdod Linearity, __

Low Electrical Noise —
b ush rides on edge of tightly-
wou 1d resistance card where wire
is firmly seated and holds its spac-

Precious Metal-Alloy B-ush is specialy selected for compati
bility with meta of wirding — brush is spot welded to spring
arm and has smwall diameter giving best poss ble resolution —
alloy used is nencorrosve to keep electrical noise low. is heat

ing — card is cemented to cylin-
d-ical surface of base, and com-

p ete assembly is baxed to cure
cement and stress-reli2v2 the card
— linearity of high order is ob-
tain2d and this impcrtant charac-
teristic is not affectec Jy age, tem-
parature or moisture — each pot is
individually tested far conformity
with linearity specificaions and
azceptahle noise.

Electrical Continuity — teiminais . re solder-
secured directly to wincing ends far positive
connection — ao p2rmanent eleccrical con-
nections depend on pressure.

Mounting Rigldity — pctentiometers may be
mounted on any thic<n2ss of pan3l or shelf
by screws through base; umits are Sien keyed
agawst rotation.

Versatility — i1n addition to
Jotentiometers normally stocked,
Jnits will be provided or spxecial order
with: 360° mecharical rotztion—taps
as close as U” apart aleng entire
winding — special all-meta& or metal-
filled shafts — resistance values
other than stancard — resistance
functions other than linear — resist-
ance and linearity toleramcas better
than standard.

Attractive prices can be of-ered when
juantities are sufficient :c warrant
special produc:ion.

hardened to give iong l&e

Uniform Contact ressuse — phosphor bronze brush-
arm acts as extra bng spr ng assuring unsform pressure
at all settings — b2aring i153me plane az contacl brush
minimizes effects 21 side&trust on shaft

Single Cover Retaining Screw also a ts as brush step — easy inspection

even when pot is mounted — 1estra ning force of stop does not act on
active portion of brush spring, Jrevent ng bending or straining of aperating
elements.

The G-R Type 970 Pctentiometer is not just anorher potentiom-
eter, but a precision unit which is sturdy and versatile. has resistance-per-
formance dcharacteristics approaching the best availab e, a-¢ performance
substantially better than that found in higher precisior types, but which is
available at reasonable cost.

This potentiomater is different by its simplicity . a simrlicity of design which
makes possidle merufacturing econdmies with no sacrifice in quality. This design
makes availeble 2 patentiometer of superior performance at very low price

The new 970 3erxes Potentiometers have accurate resistancze values and low ca-
pacitance; featu-e geod lirearity aad long contact life; have Icw noise and are
totally enclosed; there ars no fixed-pressure connections, and settings are stable and
repeatable. Ganged units are availadle with no loss of the low cadsacitance charac-
teristic whic1 makes t=e individual units so valuable in instrument service.

This simpke, w2l thought-out design provides performance whicl you don’t expect
at low 2o-t. The outstand ng mechanical and clectrical performarce built

mito these units has been obtained only by utilizng to the utmost
today’s materials and manufacturing tecaniqucs.

Writs for the G-R POTENTIOMETER BULLZTIN
which gives complete specifications “or all resist-
ance sizes and power ratings.

General Radio Compuy

98 ‘West Street NEW YCRK 6

8055 13th St., Silves Spring, Md. WASHINGTON, D. C.
1150 York Foad, Asington, Pa. PHILADELPHIA

920 S. Michigan Ave. CHICAGO 5

1000 N. Seward St. LOS ANGELES 38

WE SELL DIRLCT. Prices are net, F.O.B. Cambridge or West Concord, Mass.
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Output vs. Input Voltage
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Why Raytheon Voltage Stabilizers
mean satisfied customers for you

When you incorporate a Raytheon Voltage Stabilizer in your
equipment, you help assure complete customer satisfaction—
for these important reasons:

Your equipment will operate as it was designed to, regard-
less of voltage variations of your customers’ electrical
source.

Since most components have maximum life when operating
at their designed voltage, a Raytheon Voltage Stabilizer
prolongs the life of components—and your equipment. A
plus feature is provided by the short-circuit protection
inherent in Raytheon Voltage Stabilizers.

Because Raytheon Voltage Stabilizers are superior to any
other static type stabilizer under virtually all operating
conditions, your equipment will work better and longer—
characteristics your customers really appreciate.

For full information see your electronic supply house
or write Dept. 6120

RAYTHEON MANUFACTURING COMPANY

Check these important
points of Raytheon
Voltage Stabilizer superiority

Raytheon Model VR-6113 (120
watts) chosen at random and com-
pared with a similarly rated com-
petitive model.

® Guaranteed to deliver accurate
AC voltage within =159, (com-
petitive model 1)

@ 149 lighter, 229% smaller

® Three times more accurate no-
load to full-load regulation

® 17% less change in voltage output
as frequency varies

® 28% closer regulation as tempera-
ture changes

Equipment Marketing Division, waitham 54, Mass.

Want more information? Use post card on last page.
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a new and important contribution to

You're looking at the last word in quality control technique —
an X-ray sampling check on all Raytheon Reliable Tubes.

X-ray analyses are instantly transmitted to Raytheon’s engineer-
ing and production personnel for guidance in continuous mainte-
nance and improvement of tube quality.

Subminic ture Tube X-roy
shown 3 times octuol size

Raytheon's X-ray equipment looks right through th= tube to
make sure that there are no cold, burnzd, brittle weld: or
weld blowholes. The X-ray proves tha grid siderods are
straight, grid wires properly spaced, glcss perfecthy seaked,
getters intact, and heater coating free of chips. >-ray =x-
amination checks internal defects of l=ads, proser lead
spacing, parts alignment, tube comp'eteness, cnd tebe
cleanliness.

The X-ray photographs of tube structur2s are excaminec by
trained experts. Potential defects are instantly detec-ed.
Thus Raytheon adds one more safeguard to the contro of
tube quality and reliability,

}
S —
Cavellensce in Eloclwrnics

SPECIAL TUBE DIVISION
RAYTHEON MANUFACTURING CO

Home Office: 55 Chapel St., Newton 58, Mass. Bigelaw 4-7500
For application information write or call the dome Office o :
9501 Grand Ave., Franklin Park (Chicage), til; TUxedo 9-5400
589 Fifth Avenue, New Yotk 17, New York.Plaza 9-3300

[ o ~ :’,4 l.’ ’
A S W |

Here in a lead-lined room specially designed by Raytheon engineers is

the 300,000 volt X-ray unit equipped with fractional focus tube to 622 South La Brea Ave., Los Angeles 36, Calif,,
provide high resolution of even the smaollest parts, The room with its WEbster 8-2851
specially developed equipment has no counterpart in the tube industry.
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INDUSTRY REPORT— Continued

by various groups. National Seci-
ence Foundation estimates that
there were approximately 200,000
scientists and 650.000 engineers
in the U. S. in 1954.

» Electronics—The Bureau of Cen-
sus reported approximately 105,-
000 electrical engineers in the
country in 1950. Some 90 percent
were employved by private indus-
try with 21.1 percent employed
in electrical machinery and elec-
tronics, 8 percent by government
agencies and 2 percent by educa-
tional and nonprofit institutions
in this country.

» Degrees—According to the U. S.
Office of Education, 4,485 bache-
lor’'s degrees in electrical engi-
neering were conferred in 1954,
a decline of some 8,000 since 1950.

Master’s degrees in the field also
decreased, from 1,114 in 1951 to
978 in 1954. Doctor’s degrees con-
ferred in 1954 numbered 111 com-
pared to 113 in 1951.

» Education—Nearly 11 percent of
those classified as electrical en-
gineers in the 1950 census had less
than four years of high school.
Sixteen percent had completed
high school but did not go on
farther. Another 16 percent com-
pleted 1 to 3 years of college.

Largest percentage, 39 percent,
completed 4 years of college and 13
percent completed 5 years of college
or more.

LATEST giant brain is unveiled as . . .

Army Buys $4-Million Computer

reads 10,000 characters a second
at a tape speed of 80 in. a second.

Large-scale digital unit
will inventory replacement
parts for tanks and autos

FIVE years abuilding, RCA’s entry
in the digital computer field,
Bizmae, has been purchased by
the Army Ordnance Tank-Automo-
tive Command in Detroit.

The $4-million computer will
maintain stock control on 200,000
kinds of tank and auto replace-
ment parts.

P Performance — The computer
stores 2.5 million characters on a
103-in. reel of magnetic tape. It

Operations include addition,
subtraction, multiplication and di-
vision. Internal program storage
provides for 4,000 three-address in-
structions.

» Design—There are 200 units of
13 equipment types that make up
the computer. Magnetic-core
rapid-access storage is used.

An electronic sorter assists in
file maintenance. An interrogation
unit can query the magnetic-tape
files. Central control of all units

minimizes idle time throughout
(Continued on page 22)
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Here’s Why Clifford Specifies
ALL-ANGL Barry Mounts
to Protect Reliability
thru Every Flight Attitude

Slifford miniaturized heat-control
unit — only 3-1,8 inches high.

It’s an important story
of engineering for shock and vibration control

North American Aviation, builders of the F-100 Super Sabre, The ALL-ANGL Barrymount® iso-
specify that the control box must be able to mount at any angle. lators used in the Clifford base
MIL-E-5272A requires the mount to operate under vibration as high are standard miniature  size.

These advanced-design mount-
ings are also available in MIL-
size 1 and (Feb. 1) MlL-size 2.
Write for data sheets.

as 0.080” double amplitude. Temperature requirements preclude the
usc of rubber mountings. And experience demands that the mounting
system handle the load bias added by large connectors and cables —
often a serious problem with miniaturized equipment.

When your problem is protection

Because they are specifically designed for jet and missile service, through all flight attitudes, your

ALL-ANGL Barry Mounts meet all these requirements. So Clifford’s answer is ALL-ANGL Barry Mounts.
choice of this mount assures the protection of their new miniaturized For recommendations, call your
heat control under every operational condition. Barry Sales Representative.

BARRY CONTROLS

INCORPORATED
SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES

New engineering opportunities are open in Barry's expansion program, 707 PLEASANT STREET' WATERTOWN 72, ‘M ASS.

at all levels in all departments. Send resumé.
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INDUSTRY REPORT—Continued

the installation. The computer ac-
commodates variable word and mes-
sage lengths.

» Input/Qutput—The input equip-
ment produces a verified punched
paper tape and a typed copy. A
punched tape to magnetic tape con-

Russians Look At

Two engineers express dis-
appointment after tour of
electronics plants

GEORGI P. Kazanski of the Col-
legium Radio-Technical Ministry
in Moscow, who specializes in elec-
tronics, and Vladimire P. Loukine
of the Machine Construction Min-
istry in Moscow, who specializes
in instruments for automation,
both expressed disappointment in
American industry with regard to
slectronics and automatic produc-
tion.

After a two-week tour of U. S.
plants they said they did not see
what they had expected to see
and expressed the doubt that the
impressions gained from the tour
represented the true state of af-
fairs.

» Visits—Among the places visited
by the two engineers while in
the U. S. were the International
Automation Exposition in Chicago,

verter transcribes characters elec-
tronically at 12,000 characters a
minute. A card-to-tape converter
handles 400 cards a minute.

Output is a 600 line-a-minute
printer and a magnetic tape to
punched tape converter.

U.S. Electronics

Panellit Co. in Skokie, Ill., Ford
engine plant in Cleveland, AT&T’s
relay station in Washington, D. C,,
and RCA in New York City.

Their official host on the trip
was the ASME which provided
an escort for the engineers at the
request of the State Department.

» Transistors—When asked about
the use of transistors in Russia,
Kazanski said that they are re-
placing vacuum tubes to about the
same extent as in the U. S. He
said that transistors are used
largely in measuring instruments
and computers.

» Computers—The Soviet engi-
neers said that Russia is using
computers particularly for statis-
tical work. They indicated that
production of electronic apparatus
in the Soviet Union has increased
five-fold since 1950 but gave no
specific estimates as to the size
of the increases.

They expressed particular in-

terest in flow meters and estimated
that 20 percent of the flow meters
used in Russia are electronic.

» Return—Three U. S. engineers
are making a reciprocal two-week
trip in Russia. They are N. L.
Bean of Ford’s automatic trans-
mission division, W. IH. Brandt,
engineering manager of Westing-
house and A. C. Hall, general
manager of research for Bendix.

TV Flexes lts Muscles
And Takes First Place

Final FCC report shows
how tv topped radio revenue
record for the first time

THE radio and tv broadcasting in-
dustry passed the $1-billion mark
in total revenue in 1954 for the
first time, according to FCC. Tele-
vision accounted for $593 million
and radio for $449 million. Thus,
1954 was the first year in which
tv revenues exceeded that of
radio.

The tv total of $598 million sur-
passed the all-time high for radio of
$475 million, reached in 1953. Radio
revenues in 1954 dropped 5 per-
cent compared to 1953 totals, the
first time in the last 16 years that
the radio industry failed to estab-
lish a new high for total revenues.

{Continved on page 24)
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G.E. again helps TV manufacturers cut costs...introduces
new 2B3 high-voltage rectifier, with 1.75-v filament!

N LINE with General Electrie policy to help manu-
4 facturers cut costs of volume-production TV sets,
the new 2B3 rectifier tube saves by eliminating a
resistor, associated wiring, plus their share of ecir-
cuit-assembly expense.

No need for filament-voltage stepdown . . . in-
stead, the new 2B3, supplying power to the picture-
tube anode, operates directly from the flyback
transformer!

Designed to replace the 1B3-GT for increased
cireuit economy, G.E.’s 2B3 also outperforms its
prototype. A new filament construction gives longer
tube life, increases dependability.

Step by step, General Electric tube engineers have
cooperated with designers and builders in reducing
TV-set costs. In 1954 came the 6CD6-GA and

6AU4-GTA—new G-E sweep tubes with high rat-
ings, usable both for monochrome and color, lower
in cost than any color sweep tubes then available.

Alsoin 1954, the famous “600-series” family of 50
G-E tubes, all with controlled heater warm-up time
. making possible mass production of reliable,
economical series-string TV receivers. Last year,
General Electric introduced the 6CN7 duo-diode
triode—saving some $.23 over the 6AQ7-GT whose
circuit functions it assumed.

Profit from G.E.’s consistent drive to cut TV
manufacturing expense with new tubes that save
components, circuitry, and labor! Get ratings, char-
acteristics, and prices of the cost-saving 2B3! Ad-
dress Tube Department, General Electric Company,
Schenectady 5, New York.

Frogress ls Qur Most Important Product

GENERAL ELECTRIC

162-1A1
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INDUSTRY REPORT— Continuved

» Profits—Radio and tv stations
made profits before taxes of $132
million in 1954, some 7 percent
above 1953, Television broadcast
profits of $90 million were 32.8
percent higher, while radio profits
of $42 million were 24 percent
lower than in 1953.

» Contrast—Changing make-up of
revenues in the broadcasting busi-
ness since tv is shown in the re-
port. Of the $593 million total tv
revenue, $452 million or 76 per-
cent was from the sale of time and
$141 million or 24 percent from
sales of talent, program material
and production. Radio’s total
revenue of $449 million consisted
of $404 million or 90 percent in
time sales and $45 million or 10
percent from talent and program
sales.

» Nets—TV networks, including
the 16 owned and operated sta-
tions, accounted for $306.7 million
or 52 percent of tv total revenues.
The other 394 stations reported
$286 million or 48 percent of total
revenues. Profits of the four na-
tionwide and three regional radio
networks including 21 owned sta-
tions were reported at $8.2 million
or 22 percent below 1953. A total
of 2,577 other radio stations had
combined profits of $34 million, or
an amount that represents the value
of 24.5 percent below station profits
for 1953.

ELECTRONIGRAPHS

BABY-SIZED accelerotor developed by High Voltage Engineering because . . .

Particle Accelerators Gain Sales

Prices of the units vary con-
siderably depending on size and

Use of the instruments in in-
dustry and in institutions is
steadily increasing

ALTHOUGH only a handful of com-
panies are in the particle accelera-
tor manufacturing business and
total dollar volume is small, the
field is gaining in importance.

There are probably not more
than 300 particle accelerators in
use in the world today and many
of these are homemade.

Continued

installation costs. Most units are
in the one-million electron volt
plus range. However, there are
commercial accelerators available
rated to 50-million electron volts.
A new machine being con-
structed at the Brookhaven Na-
tional Laboratory is expected to
accelerate protons to an energy

of 25 billion electron volts.
(Continued on page 26)
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VARIABLE

CAPACITORS...

o,/

AAMMARLYND

@ Send for your copy of Bulletin 55E

For commercial, military and industrial applications,

you just can’t beat Hammarlund Variable Capacitors for
uniformly high quality design. materials and workmanship.

The capacitors illustrated here are just a small represcutative
portion of the complete Hammarlund line. In addition to stock
designs, Hammarlund offers you unparalleled variable capacitor
know-how in development, design and production.

Whatever your needs, when it comes to special or standard
variable capacitors, naturally, come to Hammarlund.

HAMMARLUND MANUFACTURING COMPANY, INC.
460 West 34th Street, New York 1, N.Y.
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INDUSTRY REPORT— Continued

» Growth—Steady growth of the
field is indicated by the rising
sales of companies producing the
instruments. High Voltage En-
gineering Corp., sole manufacturer
of the Van de Graaff accelerator,
has had sales increases of ap-
proximately $200,000 nearly every
year since its formation in 1947
and expects sales to hit the $1.8
million mark in 1955. Other manu-
facturers in the field are American
Instrument, GE, Marblette Corp.
and Stanford Laboratories.

» Firm—New manufacturer to en-
ter the accelerator field is Varian
Associates. The company is plan-
ing construction of its own linear
electron accelerator, under license
from Stanford University, and is
developing special accelerator
parts for others. According to
Varian, it is the second firm to
contract with Stanford for manu-
facture of the high-energy ma-
chines. General Electric signed a
similar contract in 1954.

» Markets—Principal markets for
accelerators lie in the fields of
scientific research, medical ther-
apy, industrial radiography and
radiation processing. The market
for instruments in industry and
institutions engaged in general
nuclear research and development
is growing.

Projections by the Atomic Indus-
trial Forum indicate that $13.5

industry between 1954 and 1958
on research and development in
the use of particle accelerators
and that institutions will spend

about $1.5 million. In 1953 indus-
try spent $698,000 on particle
accelerator research and institu-
tions spent $234,000.

Industry Invests In Australia

Country lists 37 U.S.
electronics firms with
manufacturing interests there

AN estimated $240 million in pri-
vate U. S. investment has been
made in Australian manufactur-
ing and a substantial portion is
accounted for by U. S. electronics
firms.

Some 37 U. S. electronics manu-
facturers have direct financial in-
terests in Australia. An increase
in such investments is expected
in the future as tv takes hold
down under.

» Reasons—To encourage invest-
ment from overseas, Australia has
negotiated 4 double taxation con-
vention with the U. S. It prevents
double taxation on income flowing
between the two countries.

Also, Australia allows all net
income after taxes, earned by U. S.
firms in Australia, to be remitted
without restriction.

» Set-up—Nine of the U. S. elec-
tronies firms with investments in

affiliate in the country. The re-
maining 28 companies have other
arrangements with companies in
Australia such as license or roy-
alty agreements,

» Companies—Following is the list
of U. S. electronics firms with
investments in Australian elec-
tronics in 1955:

Admiral

Aerovox
Alertronic Corp.
Alliance Mfg.

Am. Phenolic
Armour Research
Astatic Corp.
Automatic Electric
Bendix Aviation
Bussman Mfg.

A. B. Du Mont
Federal Telephone & Radio
Foxboro Co.
General Ceramics
General Magnetic
General Radio
Hazeltine Electronics
IBM

Int’'l GE

Int’l Resistance
IT&T

Jensen Mfg.
Walter Kidde
Magnecord

P. R. Mallory
Motorola

New Ikngland Mica
Philco

RCA

Shure Bros.

Sola Electric
Stromberg-Carlson
Western Electric
Westinghouse
Westrex Corp.
X-ray Mfg. of Am.

million will be spent by private Australia have a subsidiary or 2ol (Continued on page 28)
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MODEL MR532-15A
VOLTS with*1% REGULATION

@ ]5AMPS IMMEDIATE

AN ARa PEHIVERY! |

4%’ Voltmeter {2%)

2l TR

44 Ammeter (2%)

Voltage Vernier

Voltage Control

P ITITITER, SWPYTIENS SN rrtnamm— e e

pwsppaR WA F

«
m el

5-Way DC Ovutput Terminals

/ {DC Terminal strip also on

rear of chossis)

—

DC Range Switch

DC Output Switch
“DC Fuse
Pilot Light

Now...for Your Laboratory...the most versatile TUBELESS,
Regulated and Filtered Power Supply

For PROMPT REPLY, wire the factory collect e REMOTE SENSING ¢ VERNIER VOLTAGE CONTROL

or phone our nearest sales office. * NO TUBES, MOVING PARTS OR VIBRATING CONTACTS

New York City: HUnter 2-7784

Philadelphia: NOrristown 5-2600 Specifications . . . .

Chicogor Dlversey 8-6885

Los Angeles: SYcamore 8-5790 REGULATION: 5-32V Range: = 4% for combined line chonges of 105-125VAC and load
S1. Lovis: DElmar 7701 of 0-15A. DC.

Konsas City, Mo.: Jefferson 7221 2.5V Range: * 2% for combined line changes of 105-125VAC and lood chonges of
Dallas: FOrrest 8-8306 0-15A. DC.

QEREh R S0t 32-36V Range: * 2% for combined line changes of 110-125VAC and load changes
Son Francisco: Ulmar 1-7129 of O-15A. DC.

Syracuse: 2-1167

Pittsburgh: WAInut 1-2959 RIPPLE: 1% rms max. @ 36 volts and full load. Increoses to 2% @ 2 volts and full lood.
Minneapolis: Mldway 27884 AC INPUT: 105 to 125 volts, 1 phase, 60 cps. (8 omps, Input)

Seattle: MOhawk 4895

Albuquerque: 5.9632 RESPONSE TIME: 0.1 to 0.2 seconds maximum.

Boston: Mission 8-0756 DIMENSIONS: 19" wide x 151, deep x 13" high with cabinet. (19" wide x 143" deep
Atlanta: Elgin 3020 x 12" high rock panel construction)

Winston Salem, N.C.: 4-0750

Ontario, Canada AXminister 3-5771 FINISH: Gray Hammertone WEIGHT: Approx. 135 Ibs.

Write for Bulletin MR 532-15A4

PERKIN ENGINEERING CORP.

345 KANSAS ST. « EL SEGUNDO, CALIF. « ORegon B-7215 or EAstgate 2-1375
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ERE 4 L Superior in Quality—Lower in Cost

g - - Higher Initial Permeability

11:% ' Higher Effective Permeability

11 % at Higher Saturation Levels

3 1 Lower Core Loss Resulting in
5 . New Super-Grade Ferrites Less Temperature Rise
- | from the Laboratories ot Greater Uniformity Through

., General Ceramics - improved Production Techniques
§ T
2 ; o New Super-Ferramics are magnetic MAGNETIC PROPERTIES OF FERRAMIC O-1 .
o E # ferrites with properties once PROPERTIES uNIT FERRAMIC 0-1
| i considered beyond the realm of - Muo at 50 kes. - 1200

i B < e achievement. The first of this - Mumax _ - 6000
1 ? ’§ 3 ;iv o series Ferramic O, (see property H Satt-Jratron Flux Qensrty Bs Gauss 4100 .
[ 4o% g gk ] ReERERIAee e leaeed ¢ Residual Magnetism Br Gauss 2500
iaere i < A ¢ .(Ir ) ) Coercive Force Hc Oersteds 0.20
N 3 " # and is now available in pro- “Curie Temperature +°C. 165
A AN g duction quantities. Engineers © Volume Resistivity - Low
1 SF W and product designers are © Loss Factor at 50 kcs. uO—LQ 0.000010
Ee invited to request complete  Temp. Coeff.of
i ,5,'. information on Ferramic O. Initial Perm. (50 Kcs) %/°C. +0.75
& Call or write for data today! j

TELEPHONE: VALLEY 6-5100
ENERAL OFFICES and PLANT: KEASBEY, NEW JERSEY

MAKERS OF STEATITE, ALUMINA, ZIRCON, PORCELAIN, SOLDERSEAL TERMINALS, “ADYAC” HIGH TEMPERATURE SEALS,
CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES

y CERAMICS CORPORATION
G
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FROM GUIDED MISSILES ‘i

3 Screen Room

TO ATOMIC SUBMARINES ... o0

Testing

FILTROM PROVIDES EXACTLY THE FILTER THEY NEED 5 Aneovotion tou

(per MIL-STD-220)

Guided Missile ©

From the best equipped Radio Interference Laboratories in the world—staffed with the most expe-
Jet Aircraft : rienced Radio Interference Engimeers, tomorrow’s electric and electronic components and systems
are made “Radio Interference Free’’ tcday.
FILTRON's exceptional facilities are available for the Radio Interference testing AND filtering of your
equipment to meet Military Radio Interference Specifications.
i Combining engineering facilities, application experience, and manufacturing ability, Filtron compe-
7-38 Sky Sweeper ¥ tently handles RF interference problems from start to finish.
Self-Aiming - i . . ear e e . oI
Asti-Aircraft Gun g FILTRON's four plants, with complete production facilities—capacitor manufaduring, coil winding,
metal fabricating and stamping, ool and die department, assembly division—
are producing more RF interference filters than ever before.
FILTRON—the ‘most dependable name in RF Interference Filters—is the choice
of engineers, manufocturers, and military and commercial laboratories the
world over.
_%

Atomic Submarine
U.5.S. NAUTILUS

Main Plant, Flushing, N. Y,

. ¥p e :
r  w g

“g—

ROMN- co., INC., FLUSHING, LONG ISLAND, NEW YORK
PLANTS IN FLUSHING, NEW YORK, AND LOS ANGELES, CALIFORNIA

ANMAN MO anracin Q aVas!




goes a sleeving!

All around some conductor rods
Heat was put to some sleevings.
The oven thought ‘twas all in fun —

Pop — goes a sleeving!

... the sleeving that doesn’t go “pop” is BH “1151” . ..
it never does! A patented combination of braided Fiber-
glas and silicone rubber, BH “1151” has what it takes
to stand up under all kinds of punishment.

Look at this test: Samples of comparable sleevings were
slipped over conductor rods bent to a “U” with an
approximate 15" diameter. Then they were oven heated
at 250°C., for eight hours. The BH "1151” samples
showed no ill effects from the test, while the coatings
of other samples broke open at points of maximum
stress around the bend of the "U”.

Heat-bend resistance is just one featurc of BH "1151”.
It is “safe” for continuous operation from —90°F. to
400°F. Meets all industry specifications for Class H
insulation, as well as MIL-I-18057. It also offers per-
manent flexibility, excellent oil, chemical and fungus
resistance. It is sclf extinguishing within 15 seconds.
And, BH “1151” can be twisted and bent without crack-
ing or crazing.

Available in all standard colors, BH 1151 is packaged
in spools or coil put-up, with 36” lengths or short pieces
on special order. Try it now —send for data sheets
and free Production Testing Samples.

BENTLEY, HARRIS MANUFACTURING Co.

1301 Barclay St.
CONSHOHOCKEN, PA. Telephone: Conshohocken 6-0634

BENTLEY, HAR

*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, ( 4 4 g GS
Harris process (U.S. Par. Nos. 2393530; 2647296 and 2647288). . ).
“Fiberglas” is Reg. TM of Owens-Corning Fiberglas Corp.

Want more information? Use post card on last page. January, 1956 — ELECTRONICS



to Prevent Crazing
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RESISTORS

Ohmite “Brown Devil” Resistors have been carcfull;
designed to provide belanced thermal expansion. All
parts—core, resistance wire, vitreous enamel coating, and
terminal band—have a thermal expansion that has heen
carefully matched. Consequently, Ohmite “Brown Devil”
Resistors expand and contract as a unit. This eliminates
cracking of the enamel, keeps terminals firmly anchored,
and prevents the entrance of moisture.

THE RESULT: You are assured high-quality resistors
that provide the utmcest in dependability under the
toughest service. Specify Ohmite “Brown Devils” on your
next job.

- OFRMITEe

DHMITE MANUFACTURING COMPANY, 3610 Howard Street, Skokie, lllinois (Suburb of Chicago)

RHEOSTATS « RESISTORS ¢ RELAYS « TAP SWITCHES

-t =

PATENTED WELDED
TERMINALS

Ohmite welded terminals provide
a: perfect and permanently stable

_electrical connection that is un-

affected by vibration .or high
temperature.

HIGH TEMPERATURE
STEATITE CORE

This strong, rugged, steatite core
has excellent electrical character-
istics, and a coefficient of thermal
expansion that matches the other
resistor materials.

EXCLUSIVE
HIGH TEMPERATURE
VITREOUS ENAMEL

This special-formula enamel was
developed by Ohmite after exten-
sive research. Its thermal expan-
sion is properly related fo that of
the steatite core, terminal, and
resistance wire.




WON’T CHAR OR BURN!

ALL-CERAMIC
AND METAL

Ohmite rotary tap
switches are preferred by
industry everywhere because
they are compact, depend-
able, all-ceramic and metal units
ideally suited to a-c operation.
They are available in the single-pole,
non-shorting type with up to 12 taps.
The self-cleaning, silver-to-silver con-
tacts require no maintenance. The rugged,
one-piece ceramic body is unaffected by
heat or arcing. Two or three of these switches can
be grouped in tandem to form multi-pole
assemblies. Open-type models are also available for
ehorting and non-shorting applications. i

OHMITE
MANUFACTURING CO.

361D Howard St., Skokie, lI.

Write on company letterhead for Catalog
(Suburb of Chicago)

and Engineering Manual No. 40.

AC RATINGS

A AT vorss | wo TR

10 150 21011

' ,  ® 15 150 2012

: 25 300* 21012

! 50 300* 21012

oy 100 300 2t 8

RHEOSTATS o RESISTORS '« RELAYS o TAP SWITCHES *150 Volts between tops.




AIRPAX PRODUCTS

MANUFACTURED WITH LABORATORY PRECISION

Airpax Products Company specializes in making
electromagnetic components in production quanti-
ties to laboratory precision. Where your equipment
requires a quality product that you can rely upon,
ask Airpax to make it for you.

Standard Airpax components include a wide
variety of signal choppers both in octal-based and
7-pin miniature sizes. They are designed for opera-
tion at 60 or 400 cps (other ratings available on
special order).

For your power needs seriously consider the
advantages of an Airpax supply. You can minimize
the weight of your airborne equipment by using a
Airpax 400-cps power vibrator, or, for the fullest
saving in space and weight, ask Airpax to manu-
facture the complete power supply: transformers,
chokes, wired, potted and tested to your
specifications.

Several standard supplies, converters, and
inverters are available based on our 400-¢ps vibra-
tors and quality transformers—ratings up to 30
watts, higher for intermittent operation.

Equipment manufacturers who pride themselves
on producing the most reliable devices use Airpax

ELECTRONICS — January, 1956

IN PRODUCTION QUANTITIES

custom designed and built transformers and reac-
tors. These include audio units for communication
equipment, pulse and high-voltage units for
navigation equipment, and power units for con-
trol equipment—all to the same high precision.

For protection against adverse environments,
as in military equipment, these units are hermeti-
cally sealed and conform in all respects to MIL-T-
27A. Where light weight is important, they can be
protected by encapsulation.

You can rely upon Airpax to maintain high
quality in making any quantity of these products
that you may need. We do not attempt to produce
both a quality grade and a commercial grade; Air-
pax personnel are trained to maintain quality first.
Your engineering design will show to best advan-
tage when built with Airpax components.

Write today for technical data; place your pres-
ent design and production problems in competent
hands at

e —eas?
ENGINEERS

MIDDLE RIVER BALTIMORE 20, MD.

Waint more information? Use post card on last page. 33
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PRECISION DIGITAL DELAY GENERATOR

FOR GENERAL-PURPOSE LABORATORY USE

Generates pulses accurately spaced in time with respect to an inter-
nally generated reference pulse—range 0 to 100,000 microseconds

Complete generality permits numerous and varied uses such as radar range
calibration, target simulation, generation of secondary frequency standards,
elapsed time measurements, phase measurements, etc. Fields of application
Include Radar, Navigation, Telemetry, Nuclear Studies, Computor Re-
search, Geophysics, Ordnance, and any other fields in which timing is
significant.

The ability to generate a specific delay at accurate variable repetition
rates sets this instrument apart from any other pulse or delay generator
in the field today. Write for full details.

Pulses can be supplied under either
one-shot conditions or at variablc repe-
tition rates. Both pulse delay and repe-
tition period can be established in incre-
ments as small as 1 microsecond.

The repetition period can also be exter-
nally triggered, in which case two inde-

Kaiser M EeTaL PrRoOoDuUCTS, INC.

BRISTOL, PA.

pendently variable delaved pulses are
available. Accuracy of both repetition
period and pulse delay are held to one
part in 10* by the thermostaticully
controlled crystal oscillator. The digital
circuitry and the built-in self-checking
features make continuous calibration
unnecessary.

Want more information? Use post card on last page.

Navigation

Ordnance

MAGNIFIED

RUCSE MODEL 743

766th _/ 4 Observed pulse as viewed

. MARKER  MARKER on a suitable synchroscope

January, 1956 — ELECTRONICS



Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

Excellence in Electronics

RAYTHEON MANUFACTURING COMPANY
Microwave and Power Tube Operations, Section PT-44
Waltham 54, Massachusetts

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators,
Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Transistors

www._americanradiohistorv com



AXEL ELECTRONIGC!

EXPANSION

and what it means to YOU ...

Expanded Building...

With greatly enlarged space in
a new convenient location geared
to provide top quality products
with speedy, efficient service.

Expanded Staff...

Headed by five new topx sales
and design engineers — each of
them a specialist, expertly skilled
in progressive design.

PRECISION MANUFACTURERS OF

* Paper & tilm dielectric capacitors

® Precision wire wound resistors

o Radio noise filters

¢ Pulse networks

e Delay lines

vud Photisinw Sies 1916

Expanded Equipment..

Modern production, laboratory
and test equipment — designed
to meet the high standards of
quality and reliability made
famous by Axel Bros.

oo
&,
o

WRITE US

We will be pleased
to send you our
regular Engineering
Bulletins. Address:
“Dept. "

Xe{ BROS., INC. %mpmww

134-20 JAMAICA AVENUE, RICHMOND HILL 18, NEW YORK @ REPUBLIC 9-1700

36 Want more information? Use post card on last page.
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DRIVER-HARRIS

salutes a great en gz’neem’ng achievement

CUTLER-HAMMER

Eutectic Overload Protection

Cutler-Hammer engineers made history with
their eutectic alloy type overload relay for elec-
tric motor protection. Virtualty all leading manu-
facturers of motor control today offer this type
of overload protection. And more than 25 mil-
lion electric motors in daily use bear witness
to the acceptability and dependability of this
proven protection.

Driver-Harris salutes this Cutler-Hammer
achievement. The Cutler-Hammer Eutectic Over-
load Relay shows the dependability of certain
alloys ‘in practical use. In the Cutler-Hammer
Relay, both the eutectic element which must
function so precisely and the heater element
which causes it to function are alloys. We are
proud that Driver-Harris Nichrome is the re-
sistance alloy used in the heater element of
millions and millions of these successful over-
load relays.

It is not surprising that Driver-Harris alloys
are selected by so many leaders of American
industry. Driver-Harris alloys are the product
of manufacturing methods employing the most
precise metallurgical checks and quality con-
trols. Nichrome*V and Nichrome* have long

been accepted as the standard by which all elec-
trical resistance alloys are measured. And these
are only two of the 112 special purpose alloys

devetoped by Driver-Harris since 1899 for elec- Basic in any overload relay is the need of having a disconnect mechanism
respond to dangerous heating of the motor windings. All such relays use

trical heating, resistance, and electronic appli- 25 . : el . . A
heater coils in series with the windings to provide the danger signal within

cations. Do you need a special alloy? Send us the control unit. In the millions of overload relays using cutectic alloy
your speciﬁcations. clements 10 rcspopd to the increased heating, disconnect occurs when the
alloy melts, As this alloy has one detinite melting point, the overload relay

"T.M. Reg. U.S. Pat. Off. nmiust always be accurate, regardless of how often or how infrequently

it operates.

%
%
%

,.. DVZ‘ﬂer'HéZWVZ.S HARRISON, NEW JERSEY

» COMPANY

Sole producers
of Nichrome V and
Nichrome

0,

/
”, «
4 A

2% pgg, ua ™

BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San francisco + In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario

MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD

ELECTRONICS — January, 1956 Want more information? Use post card on last page. 37
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This year again, in an impartial preference survey, LAMBDA
has been the overwhelming first choice of engineers concerned
with power supplies. The superior design and construction of
LAMBDA equipment have been, of course, important elements
in achieving this leadership.

Four new heavy-duty models, 60, 60M, 61 and 61M reflect
these desirable qualities. These models, for fixed voltage use
but adjustable over ranges indicated, have been engineered pri-
marily for industrial applications. They will stand up under
continuous-duty operations at maximum ratings.

LAMBDA'’S “600 MA” series now includes twelve models,

six voltage ranges to 405V. They are exceptionally suited for Ah:oje: :gM--
| - . . . . ode| . . .
television studxﬂo and tttansmxtter equ}pment, tube ageing appara- Model 61 249.50  Model 64 . . 244.50
tus, computer installations and multi-channel equipment, among Model 61TM . .. .. ... .. 279.50  Model 64M . .. .. .. . 274.50
other applications. Model 62 .. ... .. ... . 239.50 Model 65 ... .. ... ... 249.50
Model 62M . ... ... ... 269.50 Model 65M ... .. ... .. 279.50
Send for complete LAMBDA power supply catalog. Available for immediate delivery. Prices F.0.B. factory, College Point 56, N.Y.
Heavy-duty Durable Tubes
barrier-type baked encmel finishes secured in place
terminal board  applied by tube clamps Al tubes
located for over primer bases All tub and controls
Thermal convenient rack ‘ tubes o clearly identified
time-del cabling readily accessible - and marked Voltage controls
eIIr:::e:fay for replacement on chassis easily accessible
used in

conjunction
with contactor

AC input
terminals for
permanent rack
installations

Line cord

easily removed.
Disassembly of
chassis unnecessary

Internal

failure
Heavy-duty protection
extra-length m s : _
industriolgcord Lambda vacuum varnish impregnated transformers and chokes are All capacitors are
engineered for continuous heavy duty service. They are designed espe- hermetically sealed
cially for Lambda Power Supplies and manufactured in our own plant. and oil-filled

WWW-americanradiohistorv.com



Interior photos of new 405V models show
construction for continuous heavy-duty service

Stable, low-noise

wire-wound

voltage reference

networks
and controls

All components

securely mounted

Heavy-duty
contactor

All capacitors are
hermetically sealed

and oil-filled

Durable

baked enamel
finishes applied
over primer
bases

Sturdy
cable clamp
anchors

Harness
wiring

External
overload
protection

SPECIFICATIONS FOR “600 MA SERIES”

105-125VAC, 50-60C, 840W (Model 60); 810W (Model 61);
775W (Model 62); 715W (Model 63); 675W (Model 64);
585W (Model 65)

DC Output (regulated)

Voltage and currents:

AC Input:

l “6:0 MA” series

Every connection

and solder joint
individually inspected
and checked

Vitreous enameled
wire-wound
power resistors

All parts
easily
accessible
for inspection
and servicing

Heavy
gauge
chassis

and panel
construction

L Nylon
jacketed

vinyl wire

Bk

g2 ) 4h;l~ml.€.‘ i
Sctematic diagram
permanently mounted
in every unit '

€4

L~~~ Accurate,

dependable meters

Ambient Temperature and Duty Cycle:
Continuous duty at full load up to 50°C (122°F) ambient.

Controls, Terminals and Overload Protection:

DC output controls: Band-switches and screw-driver
adjusting vernier-control, rear
of chassis

AC and DC switches: Front panel

External overload protection: AC and DC fuses, front panel

Internal failure protection: Fuses, rear of chassis

Models Voltage range™ Current range™* Input and output terminals: Barrier terminal block, rear of
60 & 60M 345-405VDC 0-600MA chassis
61&61M 295-355VDC 0-600MA Meters:
62 & 62M 245-305VDC 0-600MA 314" rectangular voltmeter and milliameter (Models 60M, 61M,
63 & 63M 195-255VDC 0-600MA 62M, 63M, 64M and 65M only).
64 & 64M 100-200VDC 0-600MA 0
65 & 65M 0.100VDC 50.600MA Voltage Reference Tube:

*Voltage range for any given model is completely

covered in four continuously variable bands.

*%Current rating applies over entire voltage range.
Regulation (line) .. Better than 0.15% or 0.3V
Regulation (load).. .Better than 0.25% or 0.3V

Impedance Less than 2 ohms
Ripple and NOIS€ .. .omiicimiaee Less than § millivolts rms
Polarity. ..o Either positive or negative may be grounded

AC Output (unregulated):
6.5VAC at 20A (at 115VAC input). Allows for voltage drop in
connecting leads. Isolated and ungrounded.

A stable 5651 voltage reference tube is used to obtain superior
long-time voltage stability.

Time-Delay Relay Circvit:

A 30-second time-delay relay circuit is provided to allow tube
heaters to come to proper operating temperatures before high-
voltage can be applied.

Physical Data:

Size: Standard 19" relay-rack mounting

12%” Hx 19" Wx 9" D

70 Ib. net; 110 Ib, shipping

Black ripple enamel (standard)

Weight:
Panel Finish:

LAMBIDA Electronics Corp.

THE FIRST

N AME I N

PO WER SuUPPLIES

11-11 131 STREET ¢ COLLEGE POINT 56, NEW YORK ¢ INdependence 1-8500

wwwweamericanradiohistorv.com



Radio

Receptor’s
NEW

money saving
rectifier
mounting!

& . QUICK MOUNTING! QUICK REMOVAL!

L & Spring stee! clips with safe edges snap into two round,
o | Snap-ln type large tolerance holes in chassis (approx %" dia., %"
s : c. to c). Solderless connectors as shown, when used,

simplify servicing

~ SELENIUM RECTIFIERS

Radio Receptor’s unique QUI-KLIP rectifiers will soon
make their debut in TV sets produced by one of the
country’s leading manufacturers, saving them count-
less dollars in production casts.

QUI-KLIP requires no tools or sockets for mounting.
There are no studs to break or threads to strip and the
locating tab is now unnecessary. QUI-KLIP provides a .
positive seat for the rectifier — no rocking. Yet any o Speeds assembly time.
serviceman can rentove the stack quickly by squeezing
the QUI-KLIP prongs with his fingers and removing the
solderless connectors. o Simplifies assembly.

Let us show you how to put the cost saving QUI-KLIP
selenium rectifiers to work in your production . . .
Available in most popular sizes with cells from 17
square to 2” square, for radio, TV and other electronic o Permits easier replacement
circuits. For detailed information, write Dept. E-14. in the field.

o Slashes production costs.

o Eliminates stud rejects
(No studs or nuts needed.)

Semiconductor Division

RADI® RECEPTOR COMPANY, INc.

In Radio ard Electronics Since 1922
Reliable SALES OFFICES: 251 WEST 19TH ST., NEW YORK 11, N. Y., WAtkins 4-3633 = Factories in Brooklyn, N. Y.

SeLenium Recririers, THERMATRON DiELECTRIC HEATING GENERATORS AND Presses, COMMUNICATION, RADAR AND NAVIGATION EqQuipMENT

40 Want more information? Use post card on last page. January, 1956 — ELECTRONICS



Edison’s “V. P."” Voicewriter

Edison engineers built this new dictating instrument for small
size, light weight, and rugged performance. Waldes Truarc rings
replace old fashioned fasteners, cut production costs; keep unit
light, compact, and achieve faster more economical assembly.

A single, easily assembled Waldes Truarc E-Ring (Series 5133)
replaces nut-bolt-washer fastening. Free pivoting iz assured, one
component eliminated, labor and material costs reduced.

Whatever you make, there’s a Waldes Truarc Retaining
Ring designed to improve your product...to save you mate-
rial, machining and labor costs. They're quick and easy to
assemble, and they do a better job of holding parts together.
Truarc rings are precision engineered and precision made,
quality controlled from raw material to finished ring.

36 functionally different types...as many as 97 different

WALDES

g, —

RETAINING RINGS

5 Waldes Truarc rings eliminate parts, speed
assembly, in light, compact dictating machine

Send for naw catalog supplement

[RUARC

Disc Lever Cover Assembly

& ‘

assembly, elimfnate one component and assure precise alignment
~Truarc rings facilitate pivoting without binding. Pro-

h Plate Assembly

e

Two Truarc E-Rings eliminate staking operation, prevent damage
to spring coil. Simple assembly operation speeds production,
eliminates rejects, reduces labor and material costs.

sizes within a type...5 metal specifications and 14 different
finishes. Truarc rings are available from 90 stocking points
throughout the U. S. A. and Canada.

More than 30 engineering-minded factory representatives
and 700 field men are available to you on call. Send us
your blueprints today. Let our Truarc engineers help you solve
design, assembly and production problems, without obligation.

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

Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. |
! Please send the new supplement No.1 which |
I brings Truarc Catalog RR 9-52 up to date.
i |
(Please print) i
: INOME. e csimsrna g pywie sE N  NNY ___ ]
| T e R I
| Company.---teeee ot ool WL P |
} Business Address :
i .
| |

WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426,

2,411,761; 2,416,852; 2,420,921, 2,428,34

1; 2,439,785, 2,441,846, 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081:

2,544,631; 2,546,616, 2,547,263; 2,558,704, 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries.

ELECTRONICS — January, 1956
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Again CTC comes up with an ad-
vancement for more secure, more effec-
tive electronic assemblies. It’s the new
Perma-Torq* constant tensioning de-
vice for tuning cores of standard CTC
ceramic coil forms.

CTC’s Perma-Torq, a compression
spring of heat treated beryllium copper,
has very high resistance to fatigue and
keeps coils tuned as set, under extreme
shock and vibration. It allows for im-
mediate readjustment without removal
or loosening of any mounting nut or
locking spring. But most important of
all Perma-Torq like all CTC com-
ponents is quality controlled.

CTC’s quality-control means you get
consistent top quality components.
Each step of production is checked,
each component part — even though
already certified — is checked again.
And finally CTC’s finished product is
checked. That’s why CTC can offer you
a guaranteed electronic component —
standard or custom — whose perform-
ance you can depend upon.

CTC researchers and practical ex-
perts are always available to help solve

42

your components problems. For sam-
ples, specifications and prices write to
Sales Engineering Dept., Cambridge
Thermionic Corporation, 437 Concord
Ave., Cambridge 38, Mass. On the West
Coast contact E. V. Roberts, 5068 West
Washington Blvd., Los Angeles 16 or
988 Market St., San Francisce, Cal.

NEW PERMA-TORQ UNITS come completely
factory assembled to mounting studs, eliminating
the bother of assembling and adjusting separate
locking springs, CTC coil forms with Perma-Torq
Tensioning Device are desigrated PLST, PLS5,
PLS6 and PLS7, are completzly interchangeable
with the LST, LS5, LS6 and 1.S7 series, and are
available at no increase in price.

*Patent pending

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components
cusiom or standard

Want more information? Use post card on last page.
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P H I LC o s - B "T (Surface Barrier Transistor)

Available now! . . . in quantity . . . Philco Surface FEATURES
Barrier Transistors are opening entirely new fields for o Lowest Power Consumption
design engineers . . . are being incorporated in high » Hermetically Sealed Resistance-Welded Metal

Case with Leads Sealed in Glass

frequency units now in production! Commercial, indus-
¢ Long Life and Reliability of Operation

erial and mili hinkine is swingi
= lhta'ry g 'mk'mg is swinging over fast to e Uniform Characteristics Insured by Controlled
complete transistorization. Processing and Complete Testing

Philco has gained a wealth of experience in the practical ¢ Extremely Low Collector Cut Off Current for Stable

. : . . Operation

application of Surface Barrier Transistors. Make the :

] . ¢ Extremely Low Output Capacitance for Ease of
Philco S-B-T a part of your forward looking plans—now. Neutralization

For complete technical information on the PHILCO SB Transistor
write Dept. E

JPHILCO CORPORATION

2

OVERNMENT AND ~ PHILADELPHIA 244,
NDUSTRIAL DIVISION PENNSYLVANIA

In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario
[\




No load

Half load

UNRETOUCHED OSCILLOGRAMS OF OUTPUT VOLTAGE:
1000va Sola Harmonic-Neutralized Constant Voltage
Transformer operating from 110v input and correcting

Full load

output to 115v with less than 3% harmonic distortion.
“Commercial sine wave” is maintained regardless of
load capacity served.

+1% static magnetic voltage regulation
with less than 3% harmonic distortion

Static magnetic voltage regulation with all its advantages
—automatic, continuous operation; instantaneous response;
no maintenance; self-protection against short circuits;
and input-output circuit isolation — has harmonics in
its output voltage. In the case of the Sola Standard CV
Regulator, harmonic distortion is held within an average of
only 14% at full load. However, even 149 is excessive on
some applications.

Sola Harmonic-Neutralized Constant Voltage Transform-
ers have the characteristics of the Standard Sola CV Stabi-
lizer plus the added advantage of less than 3% harmonic
distortion in the output voltage wave.

Sola sinusoidal output stabilizers are ideal for the most
exacting applications. They are widely used to provide
stabilized undistorted voltage for instruments, production
control components, and communication gear. They are
especially suitable for input to a rectifier when close regula-
tion of the dc output is required.

Six standard ratings from 60 to 2,000va are immediately
available from your electronic distributor’s stock. Custom-
built designs with ratings from 30 to 15,000va can be ordered
in production quantities. A Sola sales engineer will be happy
to discuss your specific requirements.

SOLA reansronmens

*TYPICAL HARMONIC ANALYSES, TYPE CVH
CONSTANT VOLTAGE TRANSFORMER

‘ input | Output

Volts | Volts 3rd | 5th 7th
Full Load 15 1150 | 0.77% | 1.20% | 0.34%
50% Load 115 116.1 | 1.00 0.70 0.55
No Load 115 116.2 065 | 0.36 0.60

*On production units, the lowest residval harmonic content may
occur anywhere between full load and no load.

TYPICAL MECHANICAL STRUCTURES: The two sta-
bilizers on the left are stock units, the transformer
on the right is a “'special’’ in the 7,500va size range.

WRITE FOR BULLETIN 7A—-CV —-200
FOR COMPLETE DATA

CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment ® LIGHTING TRANSFORMERS for All Types of Fluorescent and

Mercury Vapor Lamps. -

SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, illinois, Bishop 2-1414 L]

BOSTON: 272 Centre Street, -

Newton 58, Massachusetts ¢  NEW YORK 35: 103 East 125th Street . ®  LOS ANGELES 26: 2025 Sunset Boulevard . PHILADELPHIA: Commercial Trust

Building ®  CLEVELAND 15: 1836 Euclid Avenve © KANSAS CITY 2, MISSOURI: 406 West J4th Street .

44 Want more information? Use post card on last page.
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i
ERMJ CALLY SEALED,
\ % LY SEALED,
PNP ALLOY-JUNCTION TRANSISTORS —
\\ I/
CHARACTERISTICALLY TUNG-SOL
IN QUALITY

250"
MAX.

TUNG=-SOL|- - - - GERMANIUM

: R o

TRANSISTORS NOW IN PRODUCTION
These new Tung-Sol Transistors, now available in production, CHARACTERISTICS OF TUNG-SOL TRANSISTORS
meet a wide range of applications where miniaturization of TS-162 TS-163 T5-164 TS-165 TS-166
equipment is essential. 2
The Tung-Sol semiconductor design and development pro- Sellecian Vot -0 25 25 -25 -0
gram is characterized by laboratory-control processing and Collector MA 10 10 10 10 10
100% testing—including rigid life, mechanical and electrical Dissipation at 25°C (MW) 50 50 50 50 50
tests. It is your assurance of uniformity, long life and reli- Junction Temp. (°C) 85 85 85 85 85

ability 7n excess of design specifications.
i i . ; . AVERAGE CHARACTERISTICS
High production standards for Tung-Sol Transistors are con-  guuess 5 owa £ = —s0

sistent with the manufacturing policy which safeguards Cutoff JA (Max.) 15@-10v 25@-25v 25@-25v 25@-25v 15@-10v
Tung-Sol's second-to-none reputation for quality in all its Current Gain 93 .96 .98 .99 .97
products. Nl Pigbte 20 20 20 20 15

For engineering assistance inadapting Tung-Sol Transistors to

. . : . fF (M .5 0. 0.9 1.1 —
your product, write to Commercial Engineering Department. B ey, Se= (MBI O 3

Power Gain (DB) 37 39 41 42 36

TUNG'SOLA ELECTRIC INC. Newark 4, New Jersey The Tung-Sol semiconducior development program also includes a line
Sales Offices: Atlanta, Chicago, Columbus, Culver Ciey, Dallas, Denver, of high frequency and high power transistors.

Detroit, Newark, Seattle.

Miniature Sealed Beam Signal Radio And Aluminized Special Semiconductors
Llamps Headlamps Flashers TV Tubes Picture Tubes Purpose Tubes

ELECTRONICS — January, 1956 Want more information? Use post card on last page. 45
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FIXED COMPOSITION RESISTORS IN FOUR SIZES
All rated at 70C — not 40C

There is an EXTRA MARGIN OF SAFETY in Allen-Bradley
molded fixed resistors, because they are rated at 70C
ambient temperature . . . not at 40C. These resistors can
withstand extremes of temperature, pressure, and humid-

and Type TR—1/10th watt, in standard RETMA values
from 10 ohms to 22 megohms. Their close dimension
tolerances are an outstanding advantage when used in
automatic assembly lines. The color coding does not chip.

ity without deterioration. They require no impregnation to

. . For applications where resistors must not fail, use
pass salt-water immersion tests.

Allen-Bradley. Of course, they are also “'the best” for all
Allen-Bradley fixed resistors are available in 4 sizes... uses . . . and they cost no more than ordinary resistors.
Type HB—2 watt; Type GB—1 watt; Type EB—1/2 watt; Send for Allen-Bradley resistor data.

Allen-Bradley fixed resistors are fur-
nished, as standard, in patented car-
tons. They can also be supplied
in reels for avtomatic assembling
equipment.

The resistors are aligned on a nor-
row, pressure-sensitive tape and
wound on a fiberboard reel with o
9/16-inch mandrel. A lateral pull on
the resistor leads detaches the units
from the tape.

Reels contain from 1,000 to 2,500
units per reel, depending upon the
Allen -Bradley resistor patented cartans size of the resistor. 1f autamatic
have corrugated strips which hald the
resistars in an upright pasitian which pre-
vents bending or tangling of leads.

assembling is one of yaur problems,
it may pay you to investigate the reel-
packaging of A-B QUALITY resistors.

Allen-Bradley Co., 110 West
Greenfield Avenue

In Canada—Allen-Bradley Canada Ltd.
Galt, Ont.

ALLEN-BRADLEY

RADIO, ELECTRONIC AND TELEVISION COMPONENTS

46 Want more information? Use post card on last page. January, 1956 — ELECTRONICS

Allen-Bradley resistors
on fiberbaard reel far
_avtamatic assembling
lines. Reels contain from
1,000 to 2,500 units.



THE
SPERRY RAND CORPORATION

ANNOUNCES

THE FORMATION OF
Pomington Band Univac

as a new division of the Corp-
oration encompassing all phases
of computer research, design
and development, engineering,
production and sales.

Offices and laboratories are located at . . . . .
® PHILADELPHIA, PA. ® ST. PAUL, MINNESOTA ® SO. NORWALK, CONN.
Remington Rand Univac Remington Rand Univac Remington Rand Univac
2300 West Allegheny Ave. 1902 West Minnehaha Ave. Wilson Avenve
(Formerly: Eckert-Mauchly Div.) (Formerly: Engineering Research (Formerly: Laboratory for

Assoc. Div.) Advanced Research)

&&nivac® The FIRST Name in Electronic Computing Systems

ELECTRONICS — January, 1956 Want more information? Use post card on last page. 47



We are groying at....

W the FIRST name in complete Electronic Com-
puter Systems, now offers positions presenting personal
challenge and outstanding opportunities for professional
development to the following:

® Electrical Engineers ® Production Engineers
@® Mechanical Engineers ® Specification Engineers
® Physicists ® Contract Administration
H Engineers
s of . .
4,096 g:wfd tic-Drom® Storee® ‘ @ Logical Designers ® Technical Liaison Engineers
\ Sto\’ﬂ . {Magne . . N A
\ 16388 Wg_‘d;(’speed) Bk Storag®) ® Mathematicians ® Product Planning Engineers
M ed1d! . ADeS .
‘ (Inter™ e Mogoetic Tap ® Programmers ® Metallurgists
\ Und Leal W g . . .
\ 130 Logic: 3 a%e“‘;;;ems. ® Tield Location Engineers ® Computer Sales Engineers
ogic. 43 30T )
dress U UacientiDC (i (he . .
\ Jexible T‘f’°'€2m Unva®, Cpruction® ! © Proposal and Quotation Experts and Instrumentation
\ gt,{,cc\o“_};::agm point and Component Sales Engineers.
|1 t=3 9
\ plu 103\%. .
\ det b Lon. TTY o o .
\ Mo ent noOtAVC Our Engineers grow with UNIVAC through our policy
\ v comPIE™ ior . . . i
- words 0 18 f (g ccumt of regular merit reviews and promotion from within the
b len . 8 q .
@ 31(.‘,_@ Joubiert® ) Ljon N organization. Excellent salaries, good company bene-
= a its “ype .
ot PrOVAe Cand \\::":“; fits, tuition allowances for advanced studies and house-
_oul’ Vi A . .
(rsatile 0P ?,t-ouw‘e’;\'_igme applic® hold moving expenses are yours with UNIVAC.

v of mPUt
| ) eihe e
\ use ©

Send complete resumé to . . - o o oo v s i o0,




Loboratory under Construction Offices of Loboratory for Advonced Reseorch
ot St. Paul, Minn. Philadelphia, Pag. Plant af South Norwalk, Conn,




Multi-channel --

telegraph Al or

telephone A3.

Components
conservatively
rated. Completely

tropicalized.

Model 446 transmitter operates on 4
crystal-controlled frequencies (plus
2 closely spaced frequencies) in the
band 2.5-24.0 Mcs (1.6-2.5 Mcs
available). Operates on one fre-
quency at a time; channeling time
2 seconds. Carrier power 350 watts,
Al or A3. Stability .003%. Operates
in ambient —35°to 45°C. Nominal
220 volt,50/60 cycle supply.Conser-
vatively rated, sturdily constructed.
Complete technical data on request.

AER

3090 DOUGLAS ROAD

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

SR

High stability (.003%) under
normal operating

",

conditions.

Here's the ideal general-purpose high-
frequency transmitter! Model 446...
4-channel, 6-frequency, medium power,
high stability. Suitable for point-to-
point or ground-to-air communication.
Can be remotely located from
operating position. Co-axial fitting to
accept frequency shift signals.

Now! Complete-package, lightweight aitborne communications
equipment by Aer-O-Com! Write us today for details!

COM
miamiss ra
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APPROVED i
AND IN USE BY
MAJOR ELECTRONIC
MANUFACTURERS

A RESULT OF
OVER 5 YEARS
OF RESEARCH AT

PRINTED
CIRCUIT
or GENERAL DIP

SOLDERING
OPERATION

CLEANS ond WETS ALL
SURFACES tNSTANTLY

RETAINS ACTIVITY THROUGH FULL
SOLDER DIP TEMPERATURE CYCLE

ANOTHER LABORATORY

EXCELLENT CAPILLARY ACTION
FOR 2 SIDED BOARDS

SPECIALISTS
N SOLDER
FOR OYEE
FIFTY YEARS

NON BRIDGING, NON TEARING

(\ SOLDERNG
o FLUX

PRODUCT

TAKES TO ALL DIFFICULT-TO-
SOLDER METALS WHERE
ROSIN FLUXES ARE USED

CONTROULLED

346

LIQUID ROSIN FLUX

Solids Content 50% Density .928 g/ml

CAN BE SPRAYED, DIPPED OR
BRUSH APPLIED

ORDER
A SAMPLE A modified rosin boste flux fo:: use on cop-
per, brass, bronze, zinc, cadmium plate, tin
GALLON plate, silver plate, nickel plate, and zinc
TODAY plate. Residue non-corrosive and non-con-

ductive when completely heated. KEEP
CLOSED when not in use.

Can be diluted as desired with Alpha 446,
THINNER for spray application,

- arspeciat |
AD PRICE |

passep J W to1 Numeer 76312

MFD. BY ALPHA METALS, INC., JERSEY CITY 4, N. J.

ALPHA METALS, INC. | =

59 Water Street
Jersey City, N. J.

S GALLON CANS
55 GALLON DRUMS
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POLARAD

® R
Oven gerrattt

DIRECT
EADIN

:
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g

-

G

SPECTRUM ANALYZER

Years of day-in, day-out field operation by most exacting users, have proven the Polarad Model TSA
Spectrum Analyzer to be a versatile test instrument of highest reliability and accuracy for both
laboratory and production applications.

It is a broadband instrument with greatest pulse sensitivity over the band—10 to 44,000 mc. And each
of its five interchangeable RF tuning heads operate with utmost simplicity and frequency stability. All
tuning is by Uni-Dial control. Frequencies are read with 1% accuracy right on the linear dial as the
set is tuned. No mode charts or interpolations necessary.

The Polarad Model TSA has been designed to save engineering manhours. Its 5 inch CRT display of the
RF spectrum is bright and easily defined. And its 1 cycle sweep speed makes for fine resolution. For
detailed specifications, contact your nearest Polarad Representative, or write directly to the factory.

APPLICATIONS

« Transmitter characteristics tests
o Broadband receiver for AM, FM, CW, MCW,

o Bandwidth measurements

« Modulation tests

o Adjacent signal channel tests
e Attenuation measurements

« Filter measurements

e Standing wave measurements

and pulse modulated signals
o Component tests
o Frequency measurements

o Leakage, interference and radiation
measurements

MULTI-PULSE SPECTRUM SELECTOR

MODEL SD-1

52

increases the versatility of Polarad Spectrum Ana-
lyzers. It displays and allows selection for analysis
of a specific train of microwave pulses, as well as
any one pulse in the train; selects and gates a
group of pulses up to 180 usec. in length; and is
designed to work with fast, narrow puises; can be
adjusted to gate any pulse including the first at
zero time. Special circuitry discriminates auto-
matically once pulses have been selected. Operates
at any of the frequencies accepted by Polarad
Spectrum Analyzers.

FEATURES:

Continuously variable sweep widins; 15 to 180
usec. = Continuously variable gate widths for
pulse selection; 0.4 to 10 usec. ¢ Continucusly
variable gate delays for pulse selection; .3 t0 180
usec. o Automatic gating of spectrum analyzer
during time of pulse consideration. e Intensified
gate (brightening) to facilitate manual oJulse
selection. ¢ Triggered sweep on first pulse in
any train. « No sweep in absence of signal.

SPECIFICATIONS:

Maximum Pulse Train Time 180 gsec. ¢ 3ulse
Rise Time .05 usec. Minimum « Minimum Zuise
Separation .2 usec. » Repetition Rate 10—10,000
pps. « Minimum Pulse Width .1 usec. ¢ input
Power 95 to 130 volts, 50/60 cps., 325 watts. ¢
Input Impedance 50 ohms. ¢ Qutput Impedance
50 ohms (to match TSA Spectrum Analyzer).

Want more information? Use post card on last page.
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BROADBAND SPECTRUM ANALYZER

FEATURES _

= Greatest signal sensitivity over entire = Frequency differences as small as 40 k¢ measurable
frequency bhand. by means of adjustable frequency marker with

= Single frequency control with direct-reading variable amplitude.
dial accurate te +1%. > 25-ke reselutien for all bands.

= Complete frequency coverage from 10 mc to = Stable klystron escillators using non-contacting
44,000 mc. plungers to insure longer life.

 Internal RF attenuator (RF Tuning Unit Medels > No klystron medes to set.
STU-1, STU-2A, STU-3A). © 5-inch CRT display.

* Adjustable frequency display from 400 ke te 25 mc. * Portable and completely self-contained.

’ =

i R

2 e i

G G .

S 4
. G L )
SPEC'F'CAT'ONS@% {
Model No. Equipment i 1 i

_Model Du........ Spectrum Display and Power Unit
Model STU-1... RF Tunning Unit 10-1,000 mc.

: Mode! STU-2A. RF Tuning Unit 910-4, 560 mc.

e Model STU-3A. RF Tuning Unit 4,370-22,000 mc.
Model STU-4 RF Tuning Unit 21,000-33,000 mc.
Madel STU-5... RF Tuning Unit 33,000-44,000 mc.

_ SPECIFICATIONS: : . }

]

=
i

Frequency Range: 10 mc to 44,000 mc. .
Frequency Accuracy: 1% "

Resolution: 25 kc.

Frequency Dispersion: Electronically controtled,
continually adjustable from 400 ke to 25 mc |
per one screen diameter {(horizontal expansion
to 20 ke per inch) - J

Input Impedance: 50 chms—nominal ¥

Sensitivity:* i |

STU-1 10-400 mcs--89 dbm

400-1000 mcs—84dbm .

STU-2A 910-2,200 mcs--87 dbm
1,980-4,560 mcs—77 dbm

STU-3A 4,370-10,920 mcs—75 dbm -
8,900-22,000 mcs—60 dbm

S§TU-4 21,000-33,000 mcs—55 dbm
STU-5 33,000-44,000 mcs—45 dbm
Overall Gain: 120 db

Attenuation:
**RF Internal 100 db continucusly variable,
IF 60 db continucusiy variable

Input Power: 400 Watts
*Minimum Discernible Signat
**8TU-1, STU-2A, STU-3A e

G

=

i
=

S [
R R & Tk et

SRR S

AVAILABLE ON EQUIPMENT LEASE PLAN
Fandbook of

FIELD MAINTENANCE SERVICE AVAILABLE
PECTRUM ANALYZER
?E[?HNIQUES THROUGHOUT THE COUNTRY

g Consult us on your Spectrum Analysis Problems
——
=

Write for your copy of the Polarad ““Handbook of Spectrum Analyzer
. Techniques”. 50c per copy. Includes discussion of Spectrum Ana-
PRI A lyzer operation, applications and formulae for analysis techniques.

Lo .\ V.\»} ELECTRONICS CORPORATION 4320 34th STREET, LONG ISLAND CITY 1, N. Y.

R (%]
OVeEn gepiastt

REPRESENTATIVES + Albuquerque + Atlanta « Baitimore - Boston - Buffalo « Chicago - Dayton - Englewood « Fort Worth « Los Angeles - New York
Philadelphia « San Francisco + Syracuse « Washington, D. C. « Westbury « Winston-Salem « Canada, Arnprior, Toronto—Export: Rocke International Corporation

ELECTRONICS — January, 1956 Want more information? Use post card on last page. 53
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THE MOST COMPLETE

LINE OF

FREQUENCY

METERS!

Shown here are 12 of

the 31 Precision Direct

Reading Frequency
Meters made by PRD.

Also Available. ..

v/ Calibrated Precision Frequency Meters
v Drum Dial Direct Reading Frequency Meters PRD offers 44 different models.

v Frequency Standard Multiplier Co‘;ra“e fiom 409"l HN00D
. me/s. Request 1955 catalog.
v Custom Designs

‘4/}7//,}%’/{” 'Wo’ RESEARCH
" & DEVELOPMENT CO., INC.

ZgéOT:!-t¢l:Y1 S‘:EEYT Midwest Sales Office:
B, o Ses 1 SOUTH NORTHWEST HIGHWAY, PARK RIDGE, ILLINOIS — TAicot 3-3174

LTele/bzhonB(-o:o Western Sales Office :
ULster 2-6 7412 NORTH SEWARD STREET, HOLLYWOOD 38, CAL. — HOllywood 5-5287

Want more Information? Use post card on last page. January, 1956 — ELECTRONICS



here's what's behind the &

The Midland Factory shown above is the world’s largest

plant devoted exclusively to producing crystals for
frequency control. It is equipped with the finest and
most complete production and testing machinery

ever developed for this purpose. Here Midland pioneered
development of crystals for color television, and is

now ready for full-scale production.

All this is important to you for just one good reason:
Every Midland crystal you use has been produced by
such advanced techniques and under such rigid quality
controls that you can be sure it will prove its

completely reliable quality under every operating stress.

Midland Critical Quality Con-

trol extends through every step
of crystal production, and includes
precise angular control by X-ray.
Uniform accuracy is maintained
to the millionth part of an inch.

Wt pun, Gl . commontiinal, o highby specsilied,

Whon thhas t be epactly night, eomfact

MANUFACTURING COMPANY, INC.
3155 Fiberglas Road

Kansas City, Kansas

WORLD'S LARGEST PRODUCER OF QUARTZ CRYSTALS

ELECTRONICS — January, 1956
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MATLLORY [#eii

T M el T

s MY e el o e

These contacts look alike, but one of them . . .
made from a more readily fabricated alloy
recommended by Mallory . . . costs 329, less!

T ——

Mallory Engineered Materials Selection
Can Cut Your Contact Costs

HOOSING the contact material that exactly matches
your product requirements can often reduce over-all

Mallory Contact Engineering

4.

5.

Offers Five Ways
To Improve Economy

The most effective contact material from
the extensive line developed by Mallory.
More economical alloys often can satisfy
actual service conditions.

The most economical contact design . . .
for your purchasing, production and prod-
uct needs.

The most economical backing material
... from a group of Mallory alloys devel-
oped for this use.

The most economical backing member
design .. .inrelation to contact and prod-
uct design requirements.

The most economical method of assembly
of contact and backing member.

By coordinating all these important elements of
contact design, Mallory can help you put into
effect a long-range plan for cutting contact
cost and assuring peak performance.

Electrochemical — Capacitors ¢

Serving Industry with These Products:

Eleciromechanical—Resistors * Switches ¢ Television Tuners ¢ Vibrators

Rectifiers o

Metatlurgical—Contacts * Special Metals and Ceramics » Welding Materials

Want more information? Use post card on last page.

Mercury Batteries

contact costs. For example, designers of a circuit breaker
selected one of the Mallory Elkonite® materials for the con-
tacts. This is a superior material for heavy-duty service,
with high resistance to sticking and arc erosion.

Mallory engineers examined the product requirements . . .
and recommended a change in materials. They found
another ELKONITE, a higher silver content material,
would give excellent performance on this medium-duty
application. And because this material involved fewer man-
ufacturing operations, the contacts could be made at lower
cost. The customer’s savings amounted to $10.16 per thou-
sand . .. a total of over $8,000!

Mallory engineers are especially well qualified to help you
get the best economy and performance in your contacts.
They have a uniquely broad range of Mallory contact
alloys from which to choose. And their extensive applica-
tion experience is valuable in coordinating all phases of
contact, backing member and assembly design to assure
you of top value for your contact dollar. Write or call
Mallory for a consultation on your particular application.

Expect more ... get more trom

ALLORY

1 -

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

WWW.americanradiohistorv. com
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Here's another step forward by Bomac — a reversible @
silicon mixer diode. The IN415 and 1N416 series are the

first silicon diodes to have selective polarity.

Polarity is indicated by the letters REV located at one
end of the diode. To change the polarity, just switch the
position of the end cap.

With the end cap attached to the contact pin at the
unmarked end of the cartridge, the diode will be of
normal polarity. With the end cap attached to the end
marked REV, the diode will be of reverse poiarity. The
complete assembly, with either polarity, is electrically the
same as its equivalent type of regular silicon diodes.

The Bomac 1N415 and 1N416 series will meet all
conditions of JAN 1A specifications.

NORMAL
POLARITY

REVERSE

IN41S - IN416 SERIES

POLARITY
Max. Noise . | Il’d
C i i mped.
Band Type qu.;:;em e | Loss ity (T?::Ieg) VSWR)| (OHMS) a(",r,:n."‘
UNIQUE PACKAGE PROTECTION T Tt ol Tt - I
IN23BR | 9375 | 65 | 27 - L} 10
" FBOMAC IN 4157 4 X | INAISC | IN23C | 9375 | 6.0 |20 | 1.50 [325475| 10
1 D, BYOMAC ABS 0L, IN23CR | 9375 | 60 | 20 | 1.50 |325-475] 10
X IN415D | 1N23D 9375 5.0 1.7 | 1.30 {350-450| 1.0
. . . IN23DR | 9375 50 1.7 1.30 | 350-450 | 1.0
For complete protection during shipment and storage D
Bomac has designed a reusable RF Protective Package™ S IN416B | 1N21B 3060 | 65 | 2.0 B 20
which conforms with MIL-E1B specification. Diodes stored in IN21BR | 3060 | 65 | 2.0 20
this package are completely protected no matter how
many times they are handled after the original seal S IN416C | IN21C 3323 gg }2 . = ;g
is broken. IN2ICR | 3 5L 2
“PAT. APPLIED FOR
' We invite your in- . Catalog on  request.
v quiries regarding /_)%,”a(’ Iaéo,‘al()/‘[&" ,IC‘. Write (on your company
| | ENGINEERING BEVERLY, MASSACHUSETTS g’g:’:‘egd{a&i‘;"nfg
W OEVELOPMENT GAS SWITCHING TUBES, TR, ATR and Pre-TR - DUAL TR and ATR TUBES - SILICON DIODES - WAVEGUIDE SWITCHES tnc. Beverly, Mass -
8 PRODUCTION REFERENCE CAVITIES - MAGNETRONS - PRESSURIZING WINDOWS - SHUTTER TUBES - HYDROGEN THYRATRONS ' ' "
REFLEX KLYSTRONS - TRAVELING WAVE AMPLIFIER TUBES - SYSTEMS phone  Beverly 6000.
ELECTRONICS — January, 1956 Want more information? Use post card .on last page, 57
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for
HEARING

AIDS

or

RECORDING
HEADS

TRANSFORMER
4750

COMPONENTS ~ 475

B

T 302 STAINLESS CASE

MAGNETIC AIR RECEIVER

o i # I:‘t""&i
# k-~

i
GNETIC MICROPHONE i
WGOMPONENTS - 4750 z

i

e
A e
il i :

2

WAGNETIC BONE necug)ea
COMPONENTS = 2

or ANY MAGNETIC MATERIALS JOB...

i
i m\\\.\\\
f‘“\‘\\\\\ 4 \

While fot s
Youly Copy
“MAGNETIC

MATERIALS”

This 32-page book contains valuable
data on all Allegheny Ludlum mag-
netic materials, silicon steels and spe-
cial electrical alloys. lllustrated in full
color, includes essential information
on properties, characteristics, applica-
tions, etc. Your copy gladly sent free.

ADDRESS DEPT. E-73

You can rely on core materials like
the Allegheny 4750 components illus-
trated above, in your reccivers, record-
ing heads or microphone assemblies.

In fact, whether your equipment is
small or large, the extra-broad line
of A-L magnetic materials will solve
your magnetic core problems. It in-
cludes all grades of silicon steel sheets
or coil strip, as well as Allegheny
Silectron (grain-oriented silicon steel),
and a wide selection of high-permea-

STEELMAKERS to the Electrical Industry

Ludlum

Allegheny

Want more information? Use post card on last page.

bility alloys such as 4750, Mumetal,
Permendur, etc.

Qur service on these materials also
includes complete facilities for the
fabrication and hecat treatment of
laminations. (For users of electrical
sheets and strip, our lamination
know-how is a real bonus value!)
Either way, we'll welcome the
chance to serve you. Allegheny Ludlum
Steel Corporation, Olwer Building,
Pirtsburgh 22, Pa.

wap 5333

January, 1956 — ELECTRONICS



ONITED BLECTRONI

PRESENTS

Three NEW Miniaturized

HIGH VOLTAGE, HIGH VACUUM

External Anode Thermionic Rectifiers

TYPES: 552, 554, 589

These new United tubes will provide immedi-
ate answers to many complex design problems of
modern electronic instrumentation.

Among the advanced design features, the
flanged construction of the external Kovar anode
provides for a rugged glass-metal seal which
minimizes high thermic rise and electron deteri-
oration of the glass seal region.

The use of specialized techniques in cathode
processing in types 554 and 589, and the exclu-
sive UNITED bonded thoria tungsten core fila-
ment in type 552, contribute to high emitter
efficiency.

Far-sighted practical UNITED designing es-
tablishes new milestones by building into these
tubes qualities which meet supremely well not
one but all five vital requirements: good service
life expectancy, ruggedness, small size, light
weight, ease of installation. Also—moderate cost.
Orders filled rapidly.

Type 552 & 589
Standard Mounting
(60 amp. fuse clip)

actual size . 0 0
For Oil or Air Cooled Operation
CATHODE MAX{MUM D:MENSIONS ANODE RATINGS
TUBE A oA
SUPPLY LENCTH LENGTH DIAMETER ANODE IMPACT AS RECTIFIER AS CLIPPER DIODE
TYPE  BpescripTion WITH LEADS | EXCLUDING AT CONTACT RATING ENVIRONMENT
DL SIAMP S LEADS ANODE SEAL | DIAMETER G epx N kv | (b v a fIbinmAdcflepx wkv | Lb v a fibin mAde
s 20 040 10 AIR
% 187 ) 137 87 )
552 YFILAMENTARY| 25 304 5 875 553 300 = = = i
17 225 70 16 12 20 AR
) UNIPOTENTIAL
558 4o conren] €2 | ® 291 225 1.260 688 30¢ = —75 =5 = B 15T
10 180 a5 AR
UNIPOTENTIAL, 16, 125 30 10 8 10 ATR
589 I oecoaren | #7 | 1€5 350 1.94 875 590 300 T T 5 B = = A
16 250 65 oIL
ESE=
UNITED == —= ELECTRONICS
&\7&%___—-— 9
Want more information? Use post ccrd on last page. 59
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Flight evaluation of advanced

T-29

“INTERCEPTOR”

THE DEVELOPMENT OF AIRBORNE
ELECTRONIC SYSTEMS REQU!IRES
THOROUGH FLIGHT EVALUATION OF
BREADBOARD AND PROTOTYPE EQUIPMENT
PRIOR TO FINAL DESIGN. AT HUGHES.
SYSTEMS FOR INTERCEPTORS ARE FIRST
TESTED IN "FLYING LABORATORIES™ IN
WHICH THE EQUIPMENT IS READILY
ACCESSIBLE TO SYSTEMS TEST ENGINEERS,

One interesting problem recently confront-
ing Hughes engincers was that of evaluating
the requirements imposed upon the pilot of
a high-speed one-man interceptor, This arosc
in the development of a new integrated clec-
tronic system to control several phases of an
all-weather interceptor’s flight. Because of
the great importance of providing the pilot
with the optimum design and arrangement
of displays and controls, it became necessary
to determine accurately the pilot’s work load
during flight, and the human factors thar
affect his ability to carry out his task.

The solution was to install a complete
mock-up of the actual interceptor cockpit in
a large T-29 aircraft in which a breadboard
model of the system was being tested. From
this cockpit a test pilot can simultancously
operate the electronic system and fly the
T-29, performing all the functions of an in-
terceptor pilot. Systems test engineers and
psychologists analyze his problems and his
performance, and adapt the cockpit design
to the natural abilities of the human pilot.
The result will be a much better ““fit” of pilot
and electronic system prior to final flight
testing in the tactical interceptor.

+~
1
1
l
I
|
|
i
I
|
|

Hughes-equipped T-29 "'flying
laboratory’’ for systems evaluation.

interceptor electronic system uses unique approach.

SYSTEMS ENGINEERS

Required are engineers with a basic interest
in the system concept, who have the ability
to develop new evaluation techniques and
conduct highly controlled tests. They should
be able to resolve complex circuitry prob-
leins, and have sufficient resourcefulness and
follow-through to carry a difficult program
to its ultimate goal.

Convair F-102
all-weather interceptor,
Hughes-equipped.

Scientific Staff Relations

HUGHES

RESEARCH AND DEVELOPMENT LABORATORIES

Culver City, Los Angeles County, California
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HUGHES

SILICON JUNCTION

DIODES

Dimensions are maximum for standard

Hughes Silicon Junction Diodes.

[ ]
) 0.105" MAX

High
Temperature Operation*

Fxtremely High
Back Resistance

Exceptionally Stable
Characteristics

- FaY
Actual Size L $J

ELECTRONICS — January, 1956

0.265" MAX

FEATURE S—High temperature operation...extremely high
back resistance . . . very sharp back voltage breakdown . . . one-
piece, fusion-sealed glass body . . . axial leads for easy mounting
...subminiature size...exceptionally stable characteristics.

TESTE D —AII Hughes Silicon Junction Diodes are subjected
to rigorous testing procedures. Specific electrical characteristics
are measured and, when specified, special tests are also per-
formed.

CONSTRUCTION —Hughes Silicon Junction Diodes are
packaged in the famous fusion-sealed glass body, developed at
Hughes. This construction is impervious to moisture penetra-
tion—ensures electrical and mechanical stability, and freedom
from contamination.

When high temperatures or high back resistance require-
ments call for silicon, be sure to specify Hughes Silicon Junc-
tion Diodes. They are first of all—for RELIABILITY!

Diode glass body is coated with opaque black enamel, color-
coded on cathode end. Available now in nine types: HD600],
HD6002, Hp6003, HD600S, HD6006, HD6007, HD6008, HD6009,
HD601 1. Ask for descriptive Bulletin sp-4.

*Characteristics

rated at 25°C and

ar 150°C.

Ambient operating range,
-80°C to +200°C.

PRODUCTS DIVISION

)

2

New York

wwweamericanradiohistorv.com
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Chicago

I
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Wouldn't you rather have an oscilloscope that isn't limited to your
present requirements? One that can be quickly converted to the many
applications you'll face in the future? The Tektronix Type 531 is that kind

of instrument...versatility and top performance with a single plug-in unit—
five other plug-in units available in reserve for future requirements.

Ask your Tektronix Field Engineer or Representative for complete
specifications, or write for descriptive booklet.

VERTICAL-AMPLIFIER CHARACTERISTICS. With the Type

53B Plug-in Preamplifier the Type 531 offers accurately
calibrated sensitivity to 0.05 v/cm from dc¢ te 10 mg,
0.035-usec risetime...to 0.005 v/cm from 5 cycles to
9 mc¢, 0.04-usec risetime. Full 6 ¢m linear vertical
deflection.

SWEEP CHARACTERISTICS. Miller-runup circuitry gener-

ates lincar sweeps in the extremely wide range of 0.02
psec/cm to 12 sec/cm (600,000,000-to-1 rario), with
24 accurately calibrated sweeps from 0.1 usec/cm to
5 sec/cm. 5x magnifier is accurate on all ranges.

TRIGGERING FACILITIES. The Type 531 offers amplitude-

level selection, automatic triggering, high-frequency
sync in addition to all standard triggering modes.

WRITING CHARACTERISTICS. New Tektronix precision

metallized ¢rt with 10-kv accelerating potential pro-
vides high brightness, improved focus, and excellent
linearity. (Recorded writing rate exceeds 175 cm/ usec).

VERSATILITY. Quick change plug-in preamplifiers and in-

herent oscilloscope capabilitics combine to convert the
Type 531 to applications normally requiring separate
highly-specialized instruments. Available plug-in units
provide for dual-trace...low level differential... wide-
band differential...and micro-sensitive applications in
addition to wide-band high-gain applications. Current
development work promises greatly-extended capabili-
ties through new designs in plug-in units,

Type 531 Oscilloscope —$995
Type 53B Plug-in Unit—$125

Prices f.o.b. Portland (Beaverton), Oregon

P. O. BOX 831, PORTLAND 7, OREGON
CYpress 2-2611 » Cable: TEKTRONIX

Want more information? Use post card on last page.
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PROPERTY AND APPLICATION DATA ON THESE
VERSATILE ENGINEERING MATERIALS: “ZYTEL,”

“ALATHON,"” “TEFLON,” “LUCITE.”

Fastenings of ZYTEL®
won't shake loose

Fastenings made of “Zytel” nylon resin
are available in many types and sizes. An
example is the “Nylo-Fast” fastenings
shown above. These precision-machined
bolts are lightweight and durable. The
resiliency of “Zytel” permits interference
fit which prevents loosening under vibra-
tional conditions. The electrical insulating
properties of “Zytel” are good. Tempera-
tures as high as 250°F will not affect the
“Nylo-Fast” parts of “Zytel.” Where col-
or coding is desirable, various colors are
available. (Manufactured and stocked by
Anti-Corrosive Metal Products Com-
pany, Inc., Castleton-on-Hudson, New
York, from rod stock supplied by The
Polymer Corporation of Reading, Pa.)

Laminations of TEFLON®
for printed circuit bases

Typica! uses for laminations of glass cloth
and Du Pont “Teflon” tetrafluoroethylene
resin include: conductor and ground insu-
lation, hookup wire, power cable, printed
circuit bases and structural parts. The lami-
nations combine the dielectric properties,
chemical inertness and heat resistance of
“Teflon” with the tensile strength, resistance
to cut-through, and resistance to creep, of
woven glass fiber.

An informative free bulletin describing
the preparation and uses of laminations and
impregnations of glass cloth employing
“Teflon™ tetrafluoroethylene resin is now
available. Specify Bulletin X-64.

Coil forms of “Zytel’’ for the General Electric AK-4 and AK-5 hook-on volt-ammeters are
shown above. The high dielectric strength and easy moldability of this material make
it suited for such applications. Photo below shows relative size of easily held volt-ammeter.

Light, molded coil forms of ZYTEL®
simplify ammeter design problem

Compact designs, such as the coil form
for this G.E. hook-on volt-ammeter, are
possible when using “Zytel” nylon resin.
This is because “Zytel” can be molded
into complex shapes . . . retains its
strength even in thin sections. Another
important advantage of Du Pont “Zytel”
is that it can be injection-molded at ;
low cost per part. - =

In clectronic applications of all kinds,  sulating characteristics, give outstanding
“Zytel” offers many design advantages.  results. A thin jacketing of “Zytel”
Whether it is used for molded com- nylon resin on electrical wire provides
ponents or jacketing for wire and cable,  good insulation and abrasion resistance.
its mechanical strength and heat re- You can get all the details on “Zytel”
sistance, coupled with its superior in- by mailing the coupon below.

NEED MORE | II%.I.duP(imtﬁlel’l*jemo]t;rslczleo. (vlvnlc.),PolychemicalsDepartment
oom 221, Du Pont Building, Wilmington 98, law
INFORMATION? [ e

In Canada: Du I’ont Company of Canada Limited,

P. 0. Box 660, Montreal, Quebec.
CLIP THE COUPON for Please send me more information on the Du Pont engi-
additional data on the neering materials checked: [] “Teflon”* tetrafluoro-
ethylene resin; ] “Alathon”* polyethylene resin;
[ “Zytel™* nylon resin; [] “Lucite”* acrylic resin.
[ [ am interested in evaluating these materials for
|
|
|
|
|

properties and applica-
tions of these Du Pont en-

gineering materials.

NAME . B ——
COMPANY_ _POSITION

STREET__

CITY STATE

TYPE OF BUSINESS

*"Teflon,” "Alathon,”
“Zyrel” and ‘'Lucite’” are
registered trade-marks of
E. 1. du Pont de Nemours
& Co. (Inc.).

www.americanradiohistorv com



built to do j

64

An incremental synchro positioner
before wiring to header and hermetic
sealing. The synchro rotor i3 stepped
in one or fifteen degree increments
clockwise or counterclockwise de-
pending upon which of four coils is
momentarily energized by a d-c pulse.
The synchro can be rotated any num-
ber of degrees or revolutions. The
cylindrical member resets the synchro
to electrical zero if a pulse is applied
to the “reset” circuit.

Like all Transicoil servo assemblies, this
incremental positioner ‘“does the job
right” because it was designed for a
single application . . . by a company
whose major function is to provide com-
plete servo assemblies precisely engi-
neered and manufactured to solve indi-
vidual servo control problems.

Of course, if you merely want servo
components, yow’ll find Transicoil’s con-
trol motors, motor-gear train combina-
tions, motor-gear train-generator com-
binations, and servo amplifiers built to
the highest order of precision and ac-
curacy. But it is in the “package”
engineering of unique assemblies that
Transicoil’s experience and creative
imagination offer the greatest value.
And in most cases, these assemblies cost
no more than the individual components
would purchased separately.

That’s why it pays to check your
servo problems out with Transicoil first.
Write outlining your problem, and ask
for Transicoil’s new gear-motor bulle-
tin. Youw'll find it a mighty handy avail-
ability guide in designing for tight
production schedules.

C ORPORATION

Worcester ¢ Montgomery County ¢ Pennsylvania

Want more information? Use post card on last page.
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AlSiMag
No. Y-35255

AlSiMag : st
Y-35253 a
: E i
A

STRONGER! <&9

Alumina ceramics with higher tensile and impact

strengths. Permanent bonding. New glaze with superior ?E;AQZ?

surface resistivity. Rugged. Greater resistance to wear, ﬁ ,

chipping and breakage. Exceed MIL-T-27A torque re- i 2

quirements. :
> <=

HIGHER TEMPERATURES! ¥

New, superior metalizing techniques. Pace-setting {l n

AlSiMag Alumina ceramics. Greatly extended operating AlSiMag AlSiMag

temperature range. Readily attached with hard solder. Y-33755 Y-31490

Permit designing to higher temperatures.

GREATER THERMAL SHOCK RESISTANCE:
Retain their excellent electrical and mechanica! charac- CUSTOM ITEMS
teristics and deliver outstanding performance through-

: ! ] in High Temperature Alumina Ceramics with High Tem-
out their wider operating temperature range.

perature Metalizing also available, produced by the
same highly skilled techniques. For special applications,
a wide choice is offered in metals and ceramics in ap-
propriaic cesign configurations. Metalized parts for low
temperature applications can also be supplied. Send
blueprint or sketch for complete details.

WRITE FOR FREE BULLETIN FULLY DESCRIBING
STANDARD PARTS SHOWN ABOVE

AMERICAN LAVA
CORPORATION

54TH YEAR CHATTANOOGA 5, TENNESSEE
OF CERAMIC 0 A Subsidiary of
LEADERSHIP ¢+ Minnesota Mining and Manufacturing Company

Branch offices in these cities (see your loeal telephone directory): Cambridge,

Mass. ¢ Chicago, IIl. * Cleveland, Ohio * Dallas-Houston, Texas Indianapolis,

Ind. » Llos Angeles, Calif. * Newark, N.J. Philadelphia, Pa. * St. Llouis,

Mo. * South San Francisco, Calif. » Syracuse, N. Y. * Tulsa. Okla. Canada:

Irvington Varnish & Insulator Div., Minnesota Mining & Mfg. of Canada, Lid.,

P. O. Box 757, London, Ontario. All other export: Minnesota Mining & Mfg.
Co., International Division, 99 Park Ave., New York, N. Y.




What carriesthe current
in the wireless chandelier of
New York City’s Barbizon-
Plaza Hotel? The fixture is
constructed ol gleaming
Inco Nicke!l tubing in an in-
tricate pattern and the
tubing carries the current!
Nickel tubing is light and
rigid, too so the chan-
delier can be slowly rotated
from above. The chandelier
was designed by Richard
Kelly and fabricated by
Edison Price — both of New
York City.

A chandelier without wires!

... and three other unique designs in Inco Nickel Alloy tubing

There’s a similarity in all four tubing
applicalions here.

In each, a needed combination of useful
properties is provided by Inco Nickel or
an Inco Nickel Alloy. For example, in the
chandelier above: electrical conductivity
plus rigidity and light weight. Or in the
radar antenna lens at the right: electrical
properties plus strength and corrosion

[atigue. With these allovs vou also get the
advantages of fabricability, high strength-
to-weight ratio, harduess, rigidity, or
other properties.

So for help in selecting the alloy that
fits vour needs, call on Inco’s Technical
Service Seclion.

And,

remember. vou can get Inco

Nickel Alloy tubing in all useful sizes from

resistance plus brazing facility.

vour distributor — or from redrawers who

supply it as fine as 0.012” O.D.

The International Nickel Company, Inc.
Yew York 5, N. Y.

A
INCO: Nickel Alloys

TRAGE MmATE

Perhaps your design requires a hard-
to-find combination of electrical proper-
ties with others such as thermal conduc-
tivity, non-magnetic properlies, resistance
to corrosion, or lo vibration, shock, and

67 Wall Street

Aireraft fire detector’s 0.065-in. diamecter Inconel
tube encloses two Inconel wires. A special ceramic
between them becomes conductive when heated —
closes the circuit. The hox {lashes a warning. Walter
Kidde & Conipany, Inc., Belleville, N. J, uses Inconel
nickel-chromiuni alloy because it withstands tempera-
tures up to 2000°F., resists vibration and shock.

b

Nuclear reactors’ temperatures meuasmed-—Inconel™
nickel-chromium alloy tube, almost as thin as a hypo-
dermic needle, is both thermocouple unit and thermo-
couple protection tube. The Inconel tube resists oxi
dation, which might set up u heat barrier and interfere
with accuracy of the reading. Photo courtesy of
Argonne National Laboruatory, Lemont, 11

66 Want more information? Use post card on kist page.
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Radar antenna lens uses
square seamless tubing of
Monel® nickel-copper alloy.
Superior Tube Conmpany,
Norristown, Pa., recommended
Monel to I.T-E Circuit Breaker
Company, of Philadelphia, for
strength, corrosion resistance,
electrical properties, and braz.
ing fucility. *Registered Trademark
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Sexrvo trouble shooting

with the Solartron Transfer Function Analyser

® Tests AC, DC or : Instahbility, backlash, underdamped response—all these
cariiel”ISEhNos problems can be identified, measured and rectified with

® Plots high accuracy the aid of the Solartron T.F.A. Now adopted as the

Nyquist diagrams standard British test equipment for all Guided Missile
® Covers 0.1¢/s to 1,000 c¢/s . development and testing. It has recently heen hailed in

® Independent of harmonics, the U.S.A. as the world’s foremost servo test equipment.

noise & spurious freguencies

Other Servo Testing Equipment available
T.F.R. CONSOLE CARRIER CONVERTOR JX 541
SERVO TEST SET JX 563 MECHANICAL REFERENCE GENERATOR

® Answers G.M,, fire-control,
simulator, computor, vibration,
magamp and all servo problems

THE SOLARTRON BLEGTRONIGC GROUP LTD,
Cables: Solartron, Thames Ditton. THAMES' DITTON, SURREY, ENGLAND. Telephone : EMBerhrook 5522.

ELECTRONICS — January, 1956 Want more information? Use post card on last page. 67
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q1¢er 1,000,000
OPERATING CYCLES!

S
That's why the SYSTEM ANALYZER CORP.
Chose Tech Laboratories Tap Switches
for $200,000 Electronic “Brain”

Wi-h more than 2100 tap switches incorporated ir the design
for their huge a-alog computer, engineers at the System Analyzer
Corp., Nokomis, llinois, made exhaustive tests to check

the efficiency and operating life of many types. 0~ all

thase tested, Tech Laboratories Type 2C and 2A Tap Switches
were the only ones that met every requirement. After
1,600,000 complete cycles of operation, they shawed
approximately tne same contact resistance as

at the beginning.

Designed primacily for analyzing electrical power
ne-works — as lzrge as the power system of an entire
city — the electronic “brain” handles mathematical
preblems with as many at 220 unknowns, 400 times
faster than the work can be done manually. It

is easy to understand why dependability is a major
factor in the selection of its components.

WRITE FOR FULL INFORMATION

® )
Manufacturers of
! Pracision Electrical Resistance Instruments

CLELIACLID ALY  PALISADES PARK, NEW JERSEY

68 Want more information? Use post card on last page. January, 1956 — ELECTRONICS



FRENCHTOWN
ENGINEERED CERAMICS
OFFER

W hether you plan the development of a new product, or are
seeking ways to further improve existing ones, you’ll want to
look into the many new possibilities which are open to the
design engineer who includes engineered ceramics in his
planning. OQur ceramic engineers have developed many
formulae which, together with modern fabricating
methods,* have greatly enlarged the usefulness
of these amazing materials. Always
outstanding as electrical insulators,
Frenchtown ceramics, particularly the
high alumina bodies, are being specified
more and more for critical mechanical
applications.

Check these BIG advantages:

& MECHANICAL STRENGTH
Compressive strength up to 187,000 psi.
© ABRASION RESISTANCE
Demonstrated by use for sand blast
nozzles.

¢ HEAT RESISTANCE
Softening temperatures up to 1971° C.

& THERMAL CONDUCTIVITY
Coefficient (c.g.s. units) up to 0.0180.

¢ THERMAL EXPANSION ) i

as low as 2% cumulative at 700° C. Send for this helpful bulletin
giving complete data on
mechanical and electrical prop-
erties of all Frenchtown En-
gineered Ceramics.

renchtown zzxez:

86 MUIRHEAD AVENUE TRENTON 9, NEW JERSEY

*Grinding and extrusion facilities o NICOTE® Metallized Ceramics

tLECTRILAL Ba
PROPERTIES of FRE)

ELECTRONICS — Januaryl 1956 Want more information? Use post card on last page. 69
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BURTON BROWNE ADVERTISING

smaller lighter
more versatile

A wide variety of smaller, lighter, more versatile linear and rotary actuators. One can
be adapted to your specifications.
® 25% smaller, lighter because gear train and motor blended into single, unique
y i ; homogencous unit.
180,000 #/in.? yield strength steel used in all gears.
: New high stability limit switch can be adjusted internally or externally.
e 4 =il B Unique design positive mechanical stops.
l‘ - . ® Exclusive overload clutch dissipates extremely high forces in “impact” stopping.
LINEAR ACTUATORS
& ® (0.0018" end play in screw and nut. Specially designed acme screw made to AGMA
pitch diameter standards but held to much closer tolerances than specified by any
known standard today.
e Exceptionally long life due to new different continuous self-lubrication on acme
screw.
e Rate adjustable from 1.6” to 30" per minute.
ROTARY ACTUATORS
¢ 3:1 to 523:1 gear ratio range available.
® 60° to 360° travel.
¢ 2° maximum backlash on output shaft.

—
-
i

[ I B ]

TYPE LINEAR LINEAR LINEAR LINEAR ROTARY ROTARY
PART NO ‘ ACT-3090 ACT-2425 ACT-3047 ACT-2439 ACT-2274 ACT-2408
WEIGHT ,‘_"53'5‘1}’,'{5",‘(5 3.4 3,25¢ 3t 54 2.24
NORMAL OPERATING 10.5 IN. PER MIN. 2.9 IN. PER MIN, 0.5 IN. PER SEC. 5 RPM AT 200 RPM AT
RATE & LOAD 15004 IN. /MIN. 200f LOAD 10§ LOAD 240/ LOAD 250f IN. 3f IN.
TEMP. RANGE —65° F TO 300° F —65° F TO 260° F —60° F TO 250° F —65° F TO 250° F —65° F TO 160° F —65° F TO 260° F
VOLTAGE 28 V.D.C. 2 V.D.C. 26 V.0.C. 28 V.D.C. 27 V.D.C. 27 v.D.C.

Write for further details, stating your requirements.

Other products include Servos, AC Drive MANUFACTURING CO.
Motors, DC Motors, Motor-Gear-Trains, your rotating equipment specialist
Fast Response Resolvers, Servo Torque

Units, Synchros, Reference Generators,

Tachometer Generators, and Motor Driven Avionic Division

Blower and Fan Assemblies. RACINE, WISCONSIN

70 Want more information? Use post card on last page. January, 1956 — ELECTRONICS



3 The
Capacity
for

ENGINEERS. .. learn about Librascope’s
new creative "Project Develooment Teams'’ . .
write Mac McKeague, Personnel Director

A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION

LIBRASCOPE. INC. -

()
IBRASCOPE

Since 1937 Librascope has earned and
achieved—on an ever expanding scale—
a position of leadership in the design,
development and manufacture of
computers, automatic controls and data
handling systems for military and
industrial applications.

Librascope, through a unique
combination of electronic, magnetic,
mechanical and optical techniques,
consistently demonstrates an outstanding
facility for the production of precision
instrumentation and devices.

The creative ability of an exceptional
engineering staff and the production
capacity of a superbly equipped
200,000 sq. ft. plant facility can be
focused on your computer-control
problem. Consult Librascope today.

808 WESTERN AVE. . GLENDALE - CALIFORNIA




announcing a new era in microwave measuring!

2 KMC

TO

12.4 KMC

Brouad band amplification

Amplitude, pulse modulation

Frequency, phase modulation

Constant gain, ovtput

72

NOW |

-hp- 490A

-hp- 491A

With the introduction of two brand-new travel-
ing-wave tube amplifiers, Models 492A and
494 A, -hp- now offers you a totally new stand-
ard of electronic measurement — one that
brings the ease, accuracy and versatility of
low frequency measurements to the microwave

range 2 1o 124 KMC!

Think what this means! With these -hp- in-
struments you can eliminate klystron starting
delay and jitter, make wide dynamic-range an-
tenna tests and SWR measurements, generate

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

-hp- TRAVELING-WAVE TUBE AMPLIFIERS!

-hp- 492A -hp- 494A

a stable power level, calibrate CW Doppler
radar systems, calibrate attenuators over a
wide range, FM a high stability SHF source,
amplify wide band width signals containing
conmplicated modulation. These are but a few
of the ways -hp- traveling-wave tube amplifiers
provide straightforward solutions to complex
measuring problems—or do routine lahora-
tory measurements hetier and faster.

New -hp- 492A (4 to 8 KMC), 494A (7 to 124

" KMC) and the established -iip- 490A (2 to 4

WWW-americanradiohistorv.-com
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KMC) are low level, high cain instruments,
providing unique versatility of amplitude,
pulse, phase and frequency modulation.

-hp- 491A is a power amplifier providing 1 watt
output and 30 db gain for the frequency range
2 to 4 KMC. This instrument, together witl a
1 mw signal generator such as -ip- 616A, pro-
vides a highly useful 1 watt source for “S”
band testing.

Al -hip- traveling-wave tube amplifiers use the
exclusive -hp- coupling system with two sepa-
rate helices for full transfer of energy over a
broad frequency band. All have front panel

controls for varying grid ov anode and helix
voltage, and a meter and selector for measur-
ing basic currents in performance evaluation
or continuous monitoring. Modulation connec-
tions are also brought to the front panel for
greater convenience. During normal operation
of the amplifiers, no adjustments are necessary.
To do away with critical pre-operation adjust-
ments of traveling-wave tubes, and assure that
tubes and helices are properly matched, -hip-
original equipment and replacement tubes are
encapsulated in a single unit, This unit is fae-
tory tested, ready to install and use.

WRITE NOW FOR APPLICATION NOTES!

Explains how to use -hp- TWT Amplifiers as sensitive linear detec-

tors, buffer-isolators, narrow band low noise level amplifiers and

many other new applications. Sent immediately — no charge or
obligation. Write today!

SPECIFICATIONS

Frequency Range
Gain:
Output Power

Noise Figure:
Pulse Rise & Decay Time
Modulated Pulse Delay

Amplitude Modulating
Voltage

Helix Modulating
Voltage:

Hum & Spurious
Modulation
Input Impedance

Output Internal
Impedance
Size

Power Supply

Traveling-Wave Tube
Price {including tube)

Data subject to change without notice. Prices f.0.b. Palo Alto, Calif.

-hp- 490A

2 KMC to 4 KMC

35 db minimum

10 milliwatts minimum
into 50-ohm load.

Less than 25 db.
Approx. 0.015 psec.
Approx. 0.035 usec.
Approx. 50 volt peak
positive pulse will pro-
duce a 40 db change
in rf power output.
Sensitivity, approxi-
mately 1 db/volt,
Approx. 30 volts peak
to peak provides 360°
phase shift. Input im-
pedance 1 megohm.
At least 30 db below
signal level.

50 ohms, SWR less than 2.
50 ohms, SWR less than 3.

7" wide, 103" high,
18" deep. 55 lbs.

115 volts £10%,, 50-
60 cps, approx. 125 w.

Huggins Laboratories HA-1,

$1,100.00

-hp- 491A

2 KMC to 4 KMC

30 db minimum

1 watt minimum into
50-ohm load.

Less than 30 db.
Mod. not provided.
Mod. not provided.
Mod. not provided.

Mod. not provided.

At least 30 db below
signal level.

50 ohms, SWR less than 2.
50 ohms, SWR less than 3.

7" wide, 103" high,
18" deep. 65 Ibs.

115 volts =10%, 50-
60 cps, approx. 250 w.

Huggins Laboratories HA-2.

$1,100.00

HEWLETT-PACKARD COMPANY

3576A PA

CABLE ““HEWPACK” -

ELECTRONICS — January, 1956

GE MILL ROAD -

PALO ALTO, CALIFORNIA, U.S.A,
DAVENPORT 5-4451

SALES ENGINEERS IN ALL PRINCIPAL AREAS

-hp- 492A

4 KMC to 8 KMC

30 db minimum

10 milliwatts minimum into
50-0hm load.

Less than 25 db.

Approx. 0.015 Usec.

Approx. 0.020 psec.

Approx. 50 volt peak posi-
tive pulse will produce a 40
db change in rf power level.
Sensitivity, approximately 1
db/volt.

Approx. 30 volts peak to
peak. Provides 360° phase
shift. Input impedance 1
megohm.

At least 30 db below signal
level.

50 ohms, SWR less than 2.

50 ohms, SWR less than 3.

7" wide, 103" high, 18"
deep. 55 Ibs.

115 volts =10%, 50-60 cps,
approx. 175 watts.

Huggins Laboratories HA-3B

$1,500.00

Want more information? Use post card on last page.

APPLICAT o
NOTES

-hp- 494A

7 KMC to 12.4 KMC

25 db minimum

5 milliwatts minimum into
50-0hm load.

Less than 25 db.

Approx. 0.015 psec.

Aprox. 0.015 psec.

Approx. 50 volt peak positive
pulse will produce a 40 db
change in rf power level.
Sensitivity, approximately 1
db/volt.

Approx. 30 volts peak to
peak. Provides 360° phase
shift. Input impedance 50
ohms.

At least 30 db below signal
level.

50 ohms, SWR less than 2.

50 ohms, SWR less than 3.

7" wide, 10%” high,

18" deep. 55 Ibs.

115 volts =10%, 50-60 cps,
approx. 175 watts.

Huggins Laboratories HA-4

$1,500.00
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PUBLICATION DATE
JANUARY, 1956

FOR

PROPERTIES
COMPOUNDING
VULCANIZATION
FABRICATION
. APPLICATIONS
W'th a prObIem @ KELFisThe M W Kellogg Company's registered trade-matk for its fluorocarbon polymers

in

RUBBER APPLICATION

KEL-F® Elastomer is a fluorocarbon rubber developed by The
M. W. Kellogg Company. Possessing an unusual combination of
elastomeric properties, chemical resistance, and thermal stability,
KEL-F Elastomer can help solve difficult problems of rubber
application under severe operating conditions. Return the coupon
below to obtain a copy of this new booklet.

THE M. W. KELLOGG CO.

Chemical Manufacturing Division P. O. Box 469, Jersey City, N. J.
SUBSIDIARY OF PULLMAN COMPANY r

Send me copy of newly published booklet ’KEL.F Elastomer.”

THE M. W.KELLOGG CO.
Chemical Manufacturing Division
P. O. Box 469, Jersey City, N. J.
SUBSIDIARY OF PULLMAN COMPANY

@Registered trademark of The M. W. Kellogg Company
for its {luorocarbon polymers.

Address

Name

Title

Company Name
l--‘_'-’---------____-—_—
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c klystrons bring high power
nother frequency range...

225-400

20kw CW Power Output

TYPICAL CW OPERATION
Eimac X590D Amplifier Klystron

225-400mc
D-C Beam Voltage . . . . 20ky
D-C Beam Current . . . 2.32 amps ;
Power Input . - . 46.4kw
Power Output . . Y 20kw
Driving Power ‘ .. 11w
Efficiency . . 5 . . 43%
Power Gain . . . 32.6db

Another frequency range, 225-400mc, has been spanned with-a com-
mercially available Eimac high power amplifier klystron. The Eimac
X590D, the first klystron developed for operation at the VHEF-UHF
junction, delivers 20kw/CW power output with only 11 watts drive.
Its high power gain of 1800 times and efficiency of 43¢ typifies the
incomparable performance of Eimac klystrons.

Incorporation of Eimac’s unique modulating anpde gives X590D
outstanding versatility. It can be 100¢; modularted to peaks of 40kw
in AM operation or easily pulse modulated with low pulsing pcwer.

A new, indirectly heated oxide cathode greatly simplifies cathode
power and cooling requirements.

With the X590D, Eimac now covers the 225-1000m< range at high s
power with only four klystron types. Wide range tuning and an easy, h
economical approach to high power UHF traasmizters is made pos- '
sible by the Eimac feature of completing RF circuitry outside the
vacuum system with permanent circuit components.

Microwave high power is easily obtained by driving an Eimac
klystron amplifier with existing low power equipment. _ 1

Transmitters employing Eimac klystrons give incomparable per- Eimac X590C amplifier Kiystron with circuit components permit
formance and reliability plus unmatched economy, since costly RF eEse Rt eIy dasRFNnAdMERRGE R an U selutons

ircuitry is repurch with each replacement. i ’ %
SMCMIERy; 13 NOSRCH ased with each tube SR ® Eimac offers-the most extensive selection of high power

amplifier klystrons for pulse, CW and AM applications.
For information contact our Techzital Services Dept.

EITEL-McCULLOUGH, INC.

S AN B RUNDO, CALIFORNIA

The World’s Largest Manufacturer of Transmitting Tubes
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.. @ Source you can
trust for fuses

~ of unquestioned

\'\h\igh quality!

3

The BUSS trademark has appeared on millions upon
millions of fuses used in homes, farms, and in industries,
as well as electronic equipment over the past 41 years. It
is a trademark known and recognized by manufacturers,
service organizations and customers as standing for the
highest quality in fuses.

To make sure the BUSS reputation for dependable
electrical protection is maintained — every BUSS fuse,
normally used by the Electronic Industries, is tested in a
sensitive electronic device. Any fuse not correctly cali-
brated, properly constructed and right in all physical
dimensions is automatically rejected.

This careful testing results in fuses that will open and
prevent damage to equipment when there is trouble on
the circuit . . . . and just as important, BUSS fuses won’t
blow when trouble doesn’t exist. Users are not annoyed
with useless shutdowns caused by needless blows.

So rely on BUSS for all your fuse needs. You will be
protecting both the product and your good name against
troubles and complaints often caused by use of poor
quality fuses. g

For more information on BUSS and FUSETRON small
dimension fuses and fuseholders...Write for bulletin SFB.

Mokers of a complete line of fuses

for home, farm, commerciol, BUSSMANN MFG. CO. (DiV. of McGraw Electric CO.) ::z:;z:::”:.g:;‘,f;:.

electronic and industrial use.
St. Lovis 7, Mo. ch 156

Want more information? Use post card on last page. January, 1956 — ELECTRONICS
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The ancient mariner's “marks of mo-
bility”” were few. Today's aircraft
navigate the celestial sphere with con-
fidence — thanks to Kollsman's scien-
tific instruments and controls.

[

ELECTRONICS — January, 1956

the marks of mobility

In an aircraft, instruments and controls are the very marks of its mobility
. .. for accurate measurement and observation are the only guides to safe,
predictable flight. There are no “marks of mobility” more accurate and
dependable than Kollsman in the seven fields of . . .

AIRCRAFT INSTRUMENTS
PRECISION CONTROLS
PRECISION COMPUTERS AND COMPONENTS
OPTICAL COMPONENTS AND SYSTEMS
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT
MOTORS AND SYNCHROS
INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS

Our manufacturing and research facilities . . . our skills and talents, are
available to those seeking solutions to instrumentation and control problems.

S
8

kO I I S m a n INSTRUMENT\CURPURATIUN

0-08 45th AVE., ELMHURST, N. Y. « GLENDALE, CALIF. « SUBSIDIARY OF gtdﬂ({dﬂd COiL PRODUCTS CO. INC.

Want more information? Use post card on last page.
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Where voices are

powered

by the sun

A new kind of telephone svs-
tem developed by Bell Telephone
Laboratories (or rural areas is
being operated experimentally by
clectric current derived from sun-
light. Electric current is gencrated
as sunlight falls on the Bell Solar
Battery, which a lineman is seen
adjusting in position.

The exciting achicvement is
made possible by two Labora-
tories inventions—the solar bat-
tery and the transistor. 'The new
SYS(CII1 USCs transistors to the com-
plete exclusion of electron tubes.

BELL TELEPHONE LABORATORIES

IMPROVING AMERICA’S TELEPHONE SERVICE PROVIDES CAREERS

Transistors require little power
and this power can be easily sup-
plied by the solar battery.

Compact and economical, the
transistorized system can carry
several voices simultancously
without interference. It has
proved its ruggedness by stand-
ing up to heat, cold, rain and
lightning. It promises more and
improved telephone service for
rural areas and it typifies the
Laboratories’ continuing eftorts
to make American telephony stll

better each year.

FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS

Want more information? Use post card on last page.

Lineman mounting solar battery on pole
near Americus, Ga. The battery supplics
power dirvetly to the line by day and
also charges a storage batlery for night-
time use. The solar battery contains 432
specially prepared silicon cells. cush-
ioned it ¢il and covered by glass.

In sending aml receiving terminals, transis-
tors are used a< escillators. amplifiers and
regulators. and for signaling.

One of the transistors (actual size) used in
ithe new systein. New ideas. new tools, new
equipment and new methods had to be devel-
oped for this project.
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—the Adjustable Span ZlectrnoniK Recorder

80

HONEYWELL

@ REFERENCE DATA: Write
for Data Sheet No. 10.0-10a,
“Adjustable Span Recorder.”

Here’s a recording potentiometer that is a real jack-of-all-trades (and master
of each one) in any development or test laboratory. Just turn the dials, and in
seconds, you can set it up for the exact range and sensitivity you want. You
don’t have to do any rewiring or changing of calibrating circuits.

50-to-1 span adjustment. Millivolt span of the recorder is continuously
variable over as much as a 50:1 range. Span adjustment is independent of
zero setting.

Variable zero suppression. Coarse and fine adjustment dials let you move the
electrical zero point up and down scale, to concentrate recording on only

the part of the span in which you're interested. Zero adjustment does

not affect span setting.

Sensitivity adjustment makes it easy to get the recording characteristics you
want to match the span being used.

Many optional features: you can choose from recording speeds of 14, 1, 2, 414,
12 or 24 seconds full scale . . . fully automatic, push-button, or solenoid-actuated
remote or locally controlled standardization.

Find out how this versatile instrument can save time in your test work, by
calling your local Honeywell sales engineer . . . he’s as near as your phone.

MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne and
Windrim Avenues, Philadelphia 44, Pa.—in Canada, Toronto 17, Ontario.

Honeywell

Tt e Coitrals-

Want more information? Use post card on last page. January, 1956 — ELECTRONICS



Two Centralab Sub=-Miniature Controls

for limited-space applications where only the very best will do

Model 1
with knob
and switch

Actual size

Model 1 without
knob and switch

As in all fine things,
quality rs the first
consideration

Write for new technical bulletins on

Centralab Model 1 and Model 6 Sub-
Miniature Controls.

Model 6 with
switch enclosed

More proof that

if it’s a job

for electronic components,

it's a job for Centralab

Centralab’s
advanced engineering

continues to lead
the component
industry

CAPACITORS SWITCHES PACKAGED

ELECTRONIC
CIRCUITS

STEATIT

i T

8.563

SINCE 1922, INDUSTRY'S

0F
ELECTRONICS — January, 1956

Want more information? Use post card on last page.

VOLUME
CONTROLS

INSULATORS

Model

Applications:

"1/10 watt

Hearing aids, military electronic
devices, telephone equipment, sub-

miniature radios, and a wide variety
of other applications.

0889 80000000080 deste000seNN0tetsssssitetssessensssstspanisnsise
Size: 5" diam., without knob.
234+" diam., with knob.
cesssssscsacers

00 T80T ILIONSESBES00000OCRO0CROIITLIY TS

500 ohms to 10 megohms. Tested for
25,000 cycles. Seven standard tapers.

lew! Model 6-1/10 watt

Has completely enclosed switch protected
against dirt and other foreign matter.

Resistance:

Applications: Designed especially for transistor

applications.

0800000 0 ¢t 0 e ede 00ROt EOEIRRIRNRORERSROOROERIRRRIRRRROOEOERNRROOEOOS
Size: 15" diam.

N R R O

L R R N R N N AR R A A R R

500 ohms to 10 megohms. Tested for
25,000 cycles.

Resistance:

Seven standard tapers.

®» 00 0000

This is stricthy
proposition
chance %0
answer this
nore or less:

a . nhat

tning news I* ¥ vou
ou concentra

b

&
—and why?

A jeading editor \,ul\ P
winner of this month’s
vour entry

E

{Nothing to buy. Employees of Centralab and its advertising agency

not eligible. Duplicate prizes awarded in case of tie. Entries become the
property of Centralab — none can be returned.

P Dj\\éﬁ?lyﬂ oé\p!.oi&%-umgu 'lu‘:.
914A E. Keefe Avenuc
In Canada:

GREATEST SOURCE

Milwaukee 1, Wisconsin
804 Mt. Pleasant Road, Toronto, Ontario

STANDARD AND SPECIAL ELECTRONIC COMPONENTS

81



panel instruments. ..

800 STOCK TYPES

. «..plus HUNDREDS MORE, custom-built
from standing tools -

VOEWMETERS,
AMMETERS, MILLIAM-
METERS, MICROAMME-
TERS, WA TMETERS, GAL-
VANOMETERS, VOLUME
LEVEL SNDICATORS,

SEALED & RUGGEDIZED
METERS, METER

RELAYS

Send us your special meter
YOUR ELECTRONIC PARTS DISTRIBUTOR requirements today. Let our

HAS HUNDREDS IN STOCK! top-flight engineers work out
solutions or make recommenda-
tions best suited to your needs.

bl‘ " ‘ ' " M INSTRUMENTS THAT STAY ACCURATE

32 Want more information? Use post card on last page. January, 1956 — ELECTRONICS



A

(A) NEW CORE TYPE—A superb new movement that is self shielded,
remarkably small and lightweight. Instruments now equipped with it
meet the various Military Specifications for Sealed and Ruggedized

Meters. Shallow, medium, and deep sizes.

(C) DYNAMOMETER TYPE—
This fine movement features a
high torque to weight ratie.
With it, Simpson is the only
manufacturer producing a two-
inch wattmeter. Movement is
air damped, sturdily built.

Shunts and Current

Transformers available
to your specifications.

(D) MOVING VANE TYPE—
The preferred movement for
A-C measurement. Consumes
remarkably little power. Fea-
tures Simpson three-way bal-
ancing and patented balance
weight locking clips.

Send for
Technical Manual 17

(8) EXTERNAL MAGNET TYPE —The magnet
structure of this time-proven movement is an
independent part, permitting a choice of magnet
material to match specific requirements.

(E) NEW BIFILAR SUSPENSION
TYPE* — Represents a brilliant,
new adaptation of the D’Arsonval
principle with bifilar suspensions
that eliminates all friction due to
pivots and jewels.
*Simpson-Greibach Movement

im VMO ELECTRIC COMPANY

5200 West Kinzie St., Chicago 44, lll. Phone: EStebrook 9-1121
In Canada: Bach-Simpson, Ltd., London, Ontario

ELECTRONICS — January, 1956

50“‘ ANNIVERSARY

IN THE INSTRUMENT BUSINESS

Want more information? Use post card on last page. 83



NOW PHELPS DODGE SODEREZE*
SUITABLE FOR ALL

I. F. coil

Magnified connection shows direct soldering

without stripping.

Universal wound

TV choke coil Solenoid ceil Transformer coil

FOdL ot (aiting (ualily— from Mine T Mokl !

®Reg. U. S. Pat. Off.

84 Want more information? Use post card on last page. January, 1956 — ELECTRONICS



GIVES HIGH “Q"...
CLASS ‘“A’” APPLICATIONS!

New materials assure high “Q".

* All essential properties equal or superior
to existing film wires.

* Positive uniform soldering. No stripping
or cleaning necessary.

Phelps Dodge Sodereze represents a new advance
in ready-to-solder magnet wire. It’s a typical Phelps
Dodge development designed to keep pace with in-
dustry’s growing need for wires that handle easily,
reduce over-all cost and satisfy a variety of operat-

ing conditions.

Phelps Dodge Sodereze offers a unique combination
of improved chemical and mechanical properties
with the advantage of high “Q”. The versatility of
Phelps Dodge Sodereze not only permits its use

wherever solderable wires have been proven prac-
tical but suggests new applications, particularly in
the finer sizes, to replace conventional wires.

support
i Junior Achievement

O Any time magnet wire is your problem, consult Phelps

PUTTING YOUTH
. IN BUSINESS *

Dodge for the quickest, easiest answer!

PHELPS DODGE COPPER PRODUETS

CORPORATION

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA

ELECTRONICS — January, 1956 Want more information? Use post card on last page.



- Laminated Plastics
Vulcanized Fibre

TAYLOR

FIBRE CO.

Plants in Norristown, Pa. and Lo Verne, Calif.

PHENOL —MELAMINE—SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD

Tips for designers

Furniture can make good use of the mar-
resistant, tough surface afforded by Taylor
Vulcanized Fibre plywood combination
table tops.

Terminal strips for high-precision elec-
tronic instruments benefit by the excellent
insulating properties of Taylor XXXP-301
hot-punch phenol laminate.

Heavy bumper blocks for steel mill use,
made of Taylor Built-Up Fibre several
inches thick, give long service under severe
shock and abrasion.

@

Selenium rectifier plates are insulated by
washers made of Taylor Grade 353
phenol laminate . . . chosen for its dimen-
sional stability and mechanical strength.

TAYLOR FABRICATING

FACILITIES
Your production can be simpli-
fied . . . schedules safeguarded

. inventory headaches cured
... and overall costs reduced by
having Taylor fabricate finished
parts to your specifications.
Efficient, modern facilities are
ready to serve you. Get in touch
with Taylor about your specific
requirements.

86
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High strength, light weight, excellent insulating and corrosion-resistant qualities make Taylor Epoxy Glass
Base Laminate the ideal material for tubing in an aircraft fuel gage tank unit made by Avien, Inc.

When service conditions are tough-

use Taylor special-purpose laminates

Designing for severe service? Then
take a look at what Taylor special-
purpose laminates can do. Taylor’s
resin chemists have developed spe-
cial formulations of melamine, sili-
cone and epoxy resins . . . for combi-
nation with a variety of base mate-
rials. The result is a line of laminates
which offer the plus performance
that your new designs may require.

Taylor epoxy laminates. Retain su-
perior mechanical properties after
exposure to high temperatures (above
430 F) ... have outstanding electrical
characteristics, moisture resistance
and resistance to corrosive chemicals
. . . setting these laminates apart as
a means of solving difficult design
problems.

Taylor melamine laminates. Excellent
resistance to arcing, electrical co-

Want more information? Use post card on last page.

WwWWW.americanradiohistorv.com

rona, flame and chemical attack
characterizes these materials . . . use-
ful in many electrical applications.

Taylor silicone laminates. These with-
stand temperatures up to 500 F . . .
provide insulation where other lami-
nates thus far cannot be used. They
alsopossesshighmechanicalstrength,
low power factor and low moisture
absorption.

Sheets, tubes and rods of these ma-
terials are available in a range of
sizes that will give you maximum
economy of material in your manu-
facturing processes.

To help you in the application of
these specialized materials to your
specific product, Taylor offers the
service of its experienced engineering
staff. Call on Taylor for a consulta-
tion on your individual requirements.

January, 1956 — ELECTRONICS



World’s largest line

of vacuum pumps —
from 2 cu. ft. per min.,
Va h.p. to 780 cu. ft.
per min., 40 h.p.

Vacuum pump performance standards were
revolutionized when Kinney introduced the cam
and piston design . . . establishing new criteria by
which all other pumps are judged. Through continu-
ing research, Kinney constantly adds more features
to these superior basic designs . . . controlled gas
ballasting . . . dynamic balancing for reduced

vibration . . . consistently quick recovery of operat-

. . to make each revolution of

ing pressures, etfc. .
a Kinney High Vacuum Pump an economy move
in thousands of installations . . . in a wide variety
of applications . . . throughout industrial America.

Competent vacuum engineers in all our district
offices are ready to help you solve your particular
problem. Send the coupon for details. Kinney Mfg.

Division, Boston 30, Massachusetts.

Kl " N EYMFG. DIVISION

THE NEW YORK AIR BRAKE COMPAN

N
3565 WASHINGYON STREET « BOSTON JD-MAS?Q

INTERNATIONAL SALES OFFICE, 90 WEST ST.. NEW YORK 4 K.Y

Please send Bulletin V54 describing the com-
plete line of Kinney Vacuum Pumps.

Our Vacuum problem involves......

ELECTRONICS — January, 1956
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* I.T-E MULTUMITE Switchgear is compact and efficient. It is designed and built to provide

positive protection of secondary distribution systems with an extra margin of safety for unin-

!crruptcd service. Instrument transtormers are dcsigncd speciﬁca”y for switchboards. §
4

Natvar 400 Extruded Vinyl Tape is used on this Type C-2. 5.000 volt. 600 amp. primary —=»

transformer coil to protect the instrument circuit, because it has good dielectric slrenglh. requires ha (

because it has adequalc heat resistance.

fewer laycrs than VC, is flexible cnough to conform to slmrp bends without wrinkling, and "
\:¥
\
"
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Er more than 60 years I-T-E has been known in the electrical industry
for the quality of its products. This reputation has been maintained through
sound engineering and manufacturing skill.

Component parts and materials that go into [-T-E Switchgear are the finest
obtainable, and are carefu“y coordinated into efficient functional units.
Natvar 400 extruded vinyl tubing and tape and other Natvar flexible insula-
tions are used because they consistently meet [-T-E’s rigid requirements.

Natvar 400 and other Natvar flexible electrical insulating materials are
available for immediate delivery, either from your wholesalers’ stocks or

direct from our own.

mm [ ATYAR corrorarionmm

FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION
TELEPHONE CABLE ADDRESS
RAHWAY 7.8800 NATVAR: RAHWAY, N. J,

201 RANDOLPH AVENUE o WOODBRIDGE, NEW JERSEY

Want more information? Use post card on last page.
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TYPE M CONSOLE
Sixchannels—accommodates
up to six Type 146 amplifiers
with input couplers, uses roli
| or folded charts—eight chart
speeds, 1 to 250 mm. per
second.

i

i

IF YOU COMPARE-YOQU WILL SELECT THE OFFNER DYNOGRAPH!

Compare the direct writing oscillographs on the market to-
day. Ifyoudo, you will select the Offner Dynograph because
only the Cffner Dynograph has these features:

15 microvolt per millimeter d-c sensitivity . .. Abso-
lute drifi-free stability . . . One amplifier for d-c ampli-
fication, resistance and reluctance gages . .. True dif-
ferential input, isolated from ground . .. Rugged, low
resistance movement.

No other direct writing oscillograph on the market has any
of these jeatures! The Offner Dynograph has all these fea-
tures and many