


HERMETICALLY SEALED
f PULSE TRANSFORMERS

jecause of the wide variety of blocking oscillator, interstage, and modulator pulse applica-

- 4 _— tions, the bulk of UTC pulse transformers are designed to customer’s specifications. Through
v versatile design, however, the stock hermetic MIL-T-27 pulse transformers listed below take
12§cg;xcglsEsa~ “S"I'SCXAISEZ,, care of most low level applications. Wide ranges of pulse duration, loading, and level are

obtainable by variations in the manner of connecting the balanced coil structure windings as
shown in the engineering sheet accompanying each unit.

_ The H-40 and H-41 units employ identical windings suitable for different applications
2%/—40 because of the manner in which the windings are brought out to the terminals. Pulse widths

o’ from .1 to 5 microseconds are realized with excellent fidelity. H-42 and H-43 are highly minia-
turized units. They incorporate three equal windings capable of being inter-connected for wide
versatility in blocking oscillator, interstage, and impedence matching service.

@ H-41 = T  Pulsewidth  Ins. Test
No. Description* Microsec. Volts RMS Case
H-40 Two 250 ohm windings . . . two 1000 ohm windings..... .. ... 1000 RCOF
H-41 Two 250 ohm windings . - - two 1000 ohm windings. 1000 RCOF
H-42 Three 250 ohm windings.. .. . e 15t0.75 500 osM
H-43 Three 500 ohm windings. S I — 5t02 500 SMer

* Impedances shown are nominal, subject to wide variation with application. o -
**Mtg. screw is centered on large side of case.
he MAT 1-4 Magnetic Amplifiers are exceptionally stable units de- A A
signed for the control of 2 phase 400 cycle servo motors. They are Y Loy a ot .
compact . . . hermetically sealed . . . magnetically shielded . . . meet ' iy
MIL-T-27 .. . high input impedance . . . high damping . . . high gain. The :
output is sinusoidal, amplitude variable, and phase reversible. Control
Is provided by a dual triode such as a 12AU7 operating with a plate
voltage of 115 volts, 400 cycles, or higher. The signal to the triode
grids can be polarity reversible DC or phase reversible 400 cycles.
Power gain of the MAGNETIC STRUCTURE is approximately 40 .. . re-
sponse time approximately 7.5 milliseconds . . . maximum null voltage
3V RMS . ) » . | TYPE NO. MAT-1 MAT-2 MAT-3 MAT-4
For AC signal control, the circuit of Figure 1 is employed. For 230 Volt Supply : s
DC signal control, Figure 2 applies. Figure 3 shows the use of a Poweroufput 4w BW. 1w, 18w
power transformer (MAT-5) which provides higher plate voltages and gt 9“{;5_%300 13600, - 15200 _ 20 e,
L . . , mfd. 3 ‘
eliminates the input transformer (MAT-6). The typical response curve 115 VoIt Supply —
of Figure 4 applies to all units, the larger units feeding heavier loads. Power output 2w, aw W, 9w.
RL. ohms 6500 3300 2200 1450
MAG AMP l Ei CL.mfd. .13 .2 3 45
uTC 1 I | _ IMEG /[ Reson. Freq.ﬁ 40 cyc. 35 cyc. o 35 cyc. 20 cyc. B
MAT-6 {%_\v " ‘ T Log-Decr. 18 23 03 65
| b / \ AN Cont. Wdg. Res. 6200 ohms 8450 ohms 4750 ohms 5650 ohms
y el CI S Case - - A
RE < S o0y | Length. In. 114 1Vs 1% 28 .
5 I | ] 1 L= width, In. 1'% 213 2% 3% H
o i - o h Heignt, In. 2%, 2% 2%, 3%
LE\G =/ e Unit Weight, Ibs. .67 1.1 17 2.75 ) &
MAT-5 115V.-400 cyc. to 460 VCT, provides 230V. 48 MA DC or 460V.
FiG.* M N 24 MA DC. RC-37 Case . . . 13 x 13 x 1%8 . . . V8 mtg. holes
PUSH-PU LATES r OC N 18 x 138 . . . 6 oz. )
— A — MAT-6 Input . . . 10,000 ohms pri . . . 1..5 C.T. ratio . . . phase shift
under 1° . . . RCOF case
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ETCHING TECHNIQUE FOR SILICON TRANSISTOR—Enlargement of jet-etched silicon wafer, showing orange glow
of white light transmitted through silicon window as it approaches final thickness of a few ten thousandths of an inch
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electronic
frequency

changers

250VA and 1000VA (qu(ify « accurate control of frequency

accurate control of voltage
- 60~ to 60 ~ or 60 ~ to 400 ~ - good wave shape
accuracy to +0.01%

portable
no special wiring or installation

SPECIFICATIONS

Model FCD250 FCD1000 FC1000
Input voltage 95-130VAC, 18, 50-60~| 208 or 230VAC, 208 or 230VAC i
B 16, 50-60~ | 18 50-60~
Ovutput voltage 115VAC, 18, adjustable between 110-120 volts , W
’—_Ou';)u'_Frequency -460_"-’, udius_toble - 4&)/‘“, udit;ul;le _-E,.,’ adjustable
| +10% _F+10% ~_between 45 and i‘
Ovutput voltage +1.0% +1.0% +1.0%
regulation
I aOu'pu' frequency +1.0% in standard models; -_FFO'I% with auxiliary frequency
regulation standard (output frequency is fixed when using frequency standard)
" Capacity " 250VA [1000va | 1000va
Load range 0.1 to full load B
Distortion 5% maximum
P. F. range Down to 0.7 F
Time constant 0.25 seconds
Envelope modulation 2% maximum

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

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

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

SORENSEN

375 FAIRFIELD AVENUE, STAMFORD, CONN.

il —
T ——
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The scientific approach to
vibration measurement

WITH the Muirhead-Pametrada Wave Analyser the localization of obscure vibrations can be
carried out systematically. Designed specifically for such measurements, this instrument
covers a range of 19-21,000 c/s with an accuracy of + 0.5%,. Its high selectivity enables component
frequencies close to one another to be measured; the flat top of the tuning characteristic can be
varied to simplify measurements of fluctuating frequencies.

In almost every branch of engineering there is a use for this novel instrument.

FEATURES e -
MAIL THIS COUPON FOR
DESCRIPTIVE BROCHURE

WHICH WILL BE SENT FREE ON REQUEST

® Wide frequency band — I9¢/s to 2l kc/s in & over-
lapping ranges

® Frequency accuracy 4 0.59 over entire range

® Response flat within -4 2db over entire range

I I

I I

| I

l I

| I

1 I

l |

| I

* Flat-topped response curve — narrow or wide band- | |
width selected at will : POSITION :
| I

| 1

I I

1 |

l I

1 |

| 1

| I

| I

e Off-peak response proportional to percentage mis-
tuning

® Output frequency is that of the selected component,
and is available for oscilloscope viewing

® QOctave discrimination better than 70db

® Mains operated from a separate stabilized supply unit

MUIRHEAD & CO. LIMITED - BECKENHAM - KENT * ENGLAND
MAKERS OF HIGH GRADE PRECISION ELECTRICAL INSTRUMENTS

ELECTRONICS — May, 1954 Want more information? Usc post card on last page. 3

www.americanradiohistorv. com



275 - —_ { — , <
250 =3 = T T JI
Y’ |
Electronics Output Index | RIS 1 i
225 s AT S AR S is ]
200 — w’“’ T e e . - i e el
x | == Latest Month
Q175 —— i — e — —— — + — —_—
Z ! Year Ago  Previous Month 20 o o !
R 2458 2114, PO
125 — ' . - e kit , -
_ % | Feb. '54
1947=100 | Feb. '53 Jan. "54
100 352 — —: [ = =t
S |
75LL_(,|_LLLJI.U'L1 JatBEUSUNR D S A WML L TR EER AR L BREEE TR RE RN S EES W SN S0 RS Vi o PN,
JFNAMJJASOND JFMAMJJASONDSFMAMIIASONDJFMAMIJASONDIFMAMIJASONDJFUAMJJASOND J F M A M J 3 A S 0 N O
1948 1949 1950 1951 1952 1953 1954 5
Year Previous Latest Year Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.)  Feb. 53 Jan. ‘54 Feb. '54
(Source: RETMA) Feb.'53 Jan. ‘54 Feb. ‘54 Sets in Use—total . .. 21,907,100 27,666,000 28,289,000
Television sets . ...... 730,597 420,571 426,933
Home sets . ........ 402,742 271,036 233,063
Clock Radios ........ 210,924 159,932 105,933 BROADCAST STATIONS , |
Portable sets ........ 87,711 46,571 98,275 Source: (FCC) Mar. '53 Feb.'54 Mar. 54
Auto sets ........... 491,062 394,442 331,961 TV Stations on Air ... 164 379 385
TV Stns CPs—not on air 255 198 190
TV Stns—Applications 639 99 72
AM Stations on Aijr. .. 2,424 2,529 2,539
RECEIVER SALES AM Stns CPs—not on air 133 128 129
) , , ; AM Stns—Applications 250 154 163
(Source: RETMA) Feb. 53 Jan. ‘54 Feb. ‘54 FM Stations on Air - 554 555
Television sets, units. . . 537,122 731,917 536,017 FM Stns CPs—not on air 21 19 15
Radio sets (except auto) 507,527 310,623-r 262,679 FM Stns—Applications 7 3 3
COMMUNICATION AUTHORIZATIONS
RECEIVING TUBE SALES Source: (FCC) Feb.'53 Jan. '54 Feb. ‘54
(Source: RETMA) Feb. '53 Jan. ‘54 Feb. ‘54 Aeronautical . ....... 37,825 42,314 43,682
Receiv. tubes, total units 40,061,483 22,133,347 25,189,147 Marine ... ........ 39,001 43,918 44,140
Receiv. tubes, value... $27,371,779  $16,412,505  $18,319,819 Police, fire, etc. ...... 12,482 14,865 15,003
Pic. tubes, total units. . 836,451 557,681 645,715 Industrial .. ... ERERE 16,002 20,053 20,280
Picture tubes, value... $20,030,681  $12,173,923  $13,916,478 Land Transportation .. 5,636 6,556 6,600
Amateur .. ... ....... 116,697 116,369 117,427
Citizens Radio . ...... 1,924 5,492 5,550
Disaster . ... ........ 101 256 257
Experimental .. ... .. 529 525 532
SEMICONDUCTOR SALES Common carrier ... ... 1,070 1,479 1,490
(Source: RETMA) Jan. 53 Dec. ‘53 Jan. ‘54
i Diodes . ... 1,470,472 689,409 658,966
oqueibupless EMPLOYMENT AND PAYROLLS
(Source: Bur. Labor Statistics) Jan. ‘53 Dec. ’53 Jan. '54
Iy Fi Prod. workers, comm. equip. 330.5 368.4 3555
Quarterly Figures Av. wkly. earnings, comm. . . $69.22 $67.26 $67.49
Year Previous Latest Av. wkly. earnings, radio. . . $64.46 $67.03 $65.74
INDUSTRIAL Ago Quarter Quarter Av. wkly. hours, comm.. . .. 41.8 39.7 388
TUBE SALES Av. wkly. hours, radio. .. .. 40.9 39.9 38.9
(Source: NEMA) 4th 52 3rd '53 4th ‘53
Vacuum (non-receiving) $12,790,000 $9,434,082 $9,467,331 STOCK PRICE AVERAGES
Gas or vapor ... .... $3,480,000 $4,145,018 $4 854,222 ) ) ) , ,
Phototubes . 760,000 $510.686 $405,000 (Source: Standard and Ffoor s)  Mar. '53 Feb. ‘54 Mar. ‘54
Magnetrons and velocity Radio—TV & Efectronics 310.7 281.7 301.9
modulation tubes . $10,510,000  $9,822,600  $13,073,095 Radio Broadcasters ... 2943 284.8 302.1
Gaps and T/R boxes. ..  $2,090,000 $1,554,000 $1,707,730 p—provisional; r—revised
FIGURES UF THE YEAR TOTALS FOR THE FIRST TWO MONTHS
1953 Total 1953 1954  Percent Change
Television set production 7,214,787 1,449,832 847,504 —41.5
Radio set production 13,368,556 2,285,581 1,641,213 —28.2
Television set sales 6,375,279 1,177,195 1,267,934 + 7.7
Radio set sales {except auto) 7,064,485 922,248 573,302 —37.8
Receiving tube sales 437,091,555 77,367,556 47,322,494 —38.8
Cathode-ray tube sales 7,582,835 1,824,767 1,203,396 —34.1

May, 1954 — ELECTRONICS




INDUSTRY REPORT

electronics—MAY ¢ 1954

Industry Hails Armed Forces’” New Look

Outlay for electronic gear re-
mains high despite cutbacks in
defense spending

EMPHASIS on airborne and atomic
weapons rather than balanced
military forces, makes fighting men
more dependent than ever upon
electronic equipment.

» Air Force—Spearheading devel-
opment of airborne electronic
weapons is the USAF Air Research
and Development Command. At 10
major research and development
activities, in 160 colleges, universi-
ties and other nonprofit institu-
tions and in 1,520 industrial plants
and laboratories, work is underway
on Air Force projects to implement

the massive retaliation principle—
should it become necessary.

» Automatic Flight—Several re-
cently unveiled devices indicate that
Air Force scientists are well on the
way to relieving the pilot of his
more arduous duties and in some
cases replacing him entirely.

The N-1 gyro compass, now
standard equipment aboard medium
and heavy bombers, permits naviga-
tion over polar regions where mag-
netic compasses are unreliable. The
A-1 dead-reckoning computer is a
companion piece to the gyro com-
pass. With heading, air speed, wind
direction and velocity fed in, the
pilot can read his latitude and
longitude continuously.

Pilotless flight may be the even-

tual goal toward which the digital
airborne computer and automatic
sequence selector point. The former
reportedly ean guide an aireraft to
specific targets, discharge appro-
priate weapons and get the intruder
home without human direction.

» Production—Other developments
include instruments to speed ma-
terials testing and research on air
frames, power plants and propel-
lants.

Electronic manufacturers are
keenly interested in work on re-
liable components such as sub-
miniature amplifiers that consume
only 4 watt heater power compared
to 2 watts for present units; small
electron tubes capable of operating
at high temperatures in sealed, ex-

Three Steps in Evolution of 3D Printed Circuits

Underside views of 21 inch tv chassis above illustrate space saving over conventional wiring, left, accomplished by Tinkertoy
module technique in center (ELECTRONICS, p6, Feb., 1954) and at right, new printed-circuit method using Reliaplates developed
by Sanders Associates. The plates contain interstage and bypass components and are mounted at right angles to main etched
plate containing all tubes and wiring except high-voltage rectifier and front-end tubes. Main plate is 12 inches long, six wide

ELECTRONICS — May, 1954
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INDUSTRY REPORT —Continued

pendable subassemblies and a
miniaturized 100-watt water-cooled
ceramic tetrode.

» Radar—Preliminary work is well
under way on the $400,000,000
radar fence across the far north.
The joint U, S.-Canadian under-
taking is designed to provide six
hours advanced warning in case of
attempted attack by hostile aircraft
on U. S. industrial centers.

The fence comprises both ground
and airborne stations.

> Missiles—Development of elec-
tronie control systems for guided
missiles is number one task for
many electronic engineers and pro-
duction of telemetering equipment
by which designers learn how their
birds perform during their first—
and last—flight is becoming a big
business.

Suppliers report expanding sales
of ground-station equipment and
sales of airborne telemeters in lots
of 50 to 100.

Congress Obijects
to FCC License Fees

RELUCTANT itself to impose fees
upon operators and radio station
licensees, 'CC initiated proposals
(ELECTRONICS, p 5, Mar.) following
a directive of the Budget Bureau.
Fees ranging from $3 (for oper-
ators) to $1,500 (for equipment
type approvals) were proposed, ef-
fective May 1.

» Backtracking—Objections filed
with the Commission by its April 1
deadline included that of National
Association of Radio and Tele-
vision Broadeasters. Discrimination
against broadcasting as compared
with other mass advertising media
was claimed by NARTB, which
recommended Congressional hear-
ings on the subject.

Congress, through the Senate In-
terstate and Toreign Commerce
Committee, has now asked FCC to
withhold action on fees until July 1,
1955. The Budget Bureau still feels
that FCC should comply with its
directive resulting from an Act of
the Congress. At press time, FCC
had not indicated what action it
would next take.

LaspL st Cil L
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Disk Maker Adopts Injection Molding

New production method gives
pair of stampers almost
indefinite life

[LARGE-SCALE record manufacturing
by injection molding was recently
inaugurated by Columbia Records
at its Bridgeport plant.

Principle of the injection mold-
ing process is automatic molding of
a plastic material that has been
heated to fluid condition. Compres-
sion molding, used by the record in-
dustry for more than 50 years,
molds a plastic mass that is heated
to a semi-solid, gummy state.

» Operation—Polystyreneispoured
in pellet form into a hopper resting
on top of the machine. A metering
device below the hopper regulates
the release of pellets into a heating
cvlinder.

Under temperatures of 400 to 600
F the styrene is reduced to a liquid,
similar to heavy oil in consistency.
An injection plunger forces the
fluid into a pair of mold cavities
containing the stampers or grooved
disks that mold each record surface.
Double-mold cavities permit two
records to be made at the same time.

Under hydraulic pressure the
fluid styrene is molded into grooved
disks which harden through a cool-
ing medium while still in the ma-
chine.

WWW.americanradiohistorv.com

When completely cooled, the fin-
ished records are automatically
¢jected onto a rack from which they
tip automatically onto wire spindles.
Records are of exact weight and
thickness with perfect edges. Each
groove- is reproduced exactly as it
appears on the stamper and each
succeeding record produced is exact
in every detail.

> Stamper Life—Since material is
introduced into the closed disk as
a fluid, friction and general wear
on the record stampers is virtually
nonexistent. A single pair of
stampers has almost indefinite life,
in contrast with compression mold-
ing stampers that yield little more
than 1,000 disks before degrada-
tion in the quality of their surfaces
sets in,

The complete molding cycle, from
fluid state to finished record, takes
20 seconds for a 7-inch, 40 seconds
for a 10-inch long-playing and 45
seconds for a 12-inch long-playing
record.

Each  double-cavity injection
molding machine produces either
200 7-inch records or 90 10-inch
33% or 70 12-inch 33} rpm disks per
hour. Long-playing records require
a longer molding cycle than 7-inch
disks because more material is in-
jected to cover a larger record sur-
face.

(Continued on page 8)
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The 6476 is Another

New Sylvania
Development

Now Sylvania offers a new, visual electronic counting
device. It’s specially designed for control and totalizing
applications in high-speed production equipment.

Operating by electrical impulses, this tube visually
indicates consecutive numbers by light flashes within
the tube — counting from one to ten.
All cathode leads are brought out individually and
can be plugged into a socket, permitting independent
control of pulses. Additional tubes may be added to the
circuit thereby increasing counting capacity to hun-
dreds or thousands.

You will find this new Sylvania tube is low in cost,
compact in size, and extremely reliable. For detailed
specifications address Dept. 4E-1605, Sylvania.

Electrical Data

AnodeCurrent. .. ......... ... ... ..... 6 ma. max.
Supply Voltage . . . .. ... ...... .. ... ... 350 volts
Max. countingrate. ... ... ... 4,000 pulses per second

One more reason why it pays to specify Sylvania.

ANLY

Sylvania Electric Products Inc., 1740 Broadway, New York 19, N.Y.
In Canada: Sylvania Electric {Canada) Lid., University Tower Bldg.
St. Catherine Street, Montreal, P. Q.

LIGHTING + RADIO - ELECTRONICS - TELEVISION
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WIDENING gap between demand and supply sparks hunt for substitutes, as . . .

Planners Fear Selenium Shortage

Titanium dioxide and silicon
are scanned as rectifiers;
selenium scrap drive gains

INCREASING use of selenium recti-
fiers in radio, television and elec-
tronic equipment has brought about
a potential shortage of the metal.
Presently, domestic production and
imports nicely balance consumption
but manufacture of electronic
equipment on a wartime basis
could exhaust available selenium
stocks in a matter of months.

» Uses—The electronics industry
now uses 45 percent of all selenium
consumed. Other users are the steel,
glass, rubber and chemical in-
dustries. Selenium rectifier stacks
provide reduced size and weight
over copper oxide or copper sulph-
ide stacks and have been replacing
both hard and soft diode rectifiers
in power supplies generally.

An important use of selenium
outside electronics is as a catalyst
in the organic chemical and drug
business. Total selenium consump-
tion in 1953 was 1,100,000 pounds.

» Supply—Selenium is produced as

8

a by product of copper refining, be-
ing found principally in anode
slimes. Domestic production totaled
890,000 pounds in 1953. Imports
amounted to approximately 100,000
pounds. Canada supplies nearly 90
percent of imports; other sources
are Japan, Sweden, West Germany
and Belgium-Luxembourg.

Latest stockpile figures indicate
that supplies of elemental selenium
held by primary producers amount
to only a two-month supply.

» Conservation—Throughout 1952
selenium was in short supply and
the subject of study by the Na-
tional Production Authority, Muni-
tions Board, Defense Materials
Procurement Agency and Bureau
of Mines. During the year, 66,781
pounds were turned in as scrap by
rectifier manufacturers and re-
covered from spent catalysts by the
chemical industry.

Key to the problem is replacing
selenium in dry-plate rectifiers. A
titanium-dioxide rectifier is under
development by the Bureau of
Standards. Recent work with silicon
junction diodes also gives promise
in this direction.

The silicon junction diodes avoid

the current limitations of the sili-
con point-contact units and the
thermal instability of germanium.
However, silicon junction diodes
thus far produced have been for
switching and demodulation and
power rectifiers of this type repre-
sent largely a pious hope of de-
fense planners and a gleam in the
eye of semiconductor researchers.

Microwave Makers
See Expanding Market

Push sales to pipelines, rail-
roads and utilities; two new
firms enter field

COMMUNICATIONS equipment manu-
facturers have resumed promotion
of microwave systems for railroads,
pipelines, power utilities and inde-
pendent telephone companies. Some
curtailment of sales effort resulted
while manufacturers concentrated
on fulfilling contracts undertaken
in the 1951-52 boom.

Early post-war activity by com-
mon carriers started the microwave
activity. The Bell System still leads
with about 6,000 route miles of
TD-2 radio relay in operation; a
1,000-mile system forms the back-
bone of Western Union’s opera-
tions.

Pipeline companies have installed
most of the privately owned equip-
ment—well over 10,000 miles. In
all, right-of-way companies spent
nearly $40 million during 1951-52.

The armed services installed an
additional $40 million worth of mi-
crowave—largely in Europe and
North Afriea.

> Sales Potential—Less than 10
percent of existing pipeline mile-
age 1s equipped with microwave
communications and pipelines are
growing at a rapid rate. Many new
systems have been laid over moun-
tains and in the far north where
rock slides and ice conditions are
bad for pole lines.

Railroads, by and large, have
not turned to microwave but both
RCA and Philco are making a play
for the market. The problem of
whether telephone companies will

{Continued on page 10)
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Type 10Z pulse transformer at left is color-ceded to

customer specifications. Unit at right is standard.

As a new line of reliable components for
digital computers, Sprague has inttoduced
and is in production on pulse transZarmers
of a new type. This transformer line is prin-
cipally directed to high speed, low power
computer circuits, with some designs also
finding application in blocking oscillator
circuits, memory ring driving circuits, etc.

Two major types are offered: a mimature
transformer, Type 10Z, for 0.05 to 0.5
microsecond pulse circuits, and a larger
transformer, Type 20Z, for handling pulses
up to 20 microseconds in length. Inter-
mediate sizes and plig-in units are also avail-
able for special cuszomer requirements.

Basic data on the high reliability min-
iature transformer is tabulated ac right.
Complete details are in Engineering Bul-
letin M 502. A copy will be sent you on
lecterhead request to the Sprague Electric
Company, - 35 Marshall Street, North
Adams, Massachusetts.

Sprague, on request, will provide you
with complete applicaticn engineering
service for optimem results in the use of
pulse transformers for computers.

WORLD’S LARGEST
CAPACITOR MANUFACTURER

PRAG

BASIC CHARACTERISTICS OF
TYPE 10Z PULSE TRANSFORMERS

Pulse
Duration

.05 to 0.5 microseconds.

Applications

flipflop circuits < buffer circuits
pulse amplifier circuits * gating cir-
cuits + other circuits with pulse
lengths up to about 0.5 microseconds.

Physical
Description

Hermetically sealed. Housed in cor-
rosion-resistant can with glass-to-
metal solder-seal terminals at each
end. Can length is 34" and diameter
is ¥2”. Transformers can be mounted
and supported by lead wires in most
applications.

Ratios
Offered

Ratio 1:1 — Cat. No. 1073
Ratio 2:1 — Cat. No. 1025
Ratio 3:1 — Cat. No. 1024
Ratio 4.1 — Cat. No. 1022
Ratio 5:1 — Cat. No. 1071
Special Ratios Available

Maximum
Repetition
Rate

For a pulse length of 0.1 microsec-
ond, pulse repetition rates up to 2
megacycles per second can be em-
ployed.

Pulse
Amplitude

Normally used in circuits whose pulse
amplitude varies up to 60 volts.

D-C
Rating

Maximum working voltage, 300VDC.
Flash tested between windings at
600VDC. May be life tested at 450
VDC between windings, 85°C, for250
hours.

Temperature

May be operated between -55°C and
-1-85°C. Higher temperature units
available on request.

Insulation
Resistance

20,000 ohms minimum between wind-
ings, measured at 25°C and 180
Volts DC.

4 B o e
s T e R e

Expart For The Americas: Sprague Electric International Ltd., North Adams, Mass. CABLE: SPREXINT
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INDUSTRY REPORT—Continued

permit interconnection with new
microwave systems with the same
off-line calling privileges allowed
for existing pole lines will prob-
ably influence this market.

» New Firms—Siromberg-Carlson
and Collins have entered the
microwave field. Collins will sup-
ply complete systems in the 5,925
5,700-me¢ range. Frequency-divi-
sion multiplexing will provide 24
voice channels.

Stromberg-Carlson Is teamed
with RCA to supply the inde-
pendent telephone company
market. Stromberg will furnish
the 30-channel multiplexing and
channeling equipment while RCA
will supply the r-f portions.

»Airborne Color — Meanwhile,
the Bell System’s network contin-
ues to expand under the impetus
of color television (microwave will
pass the complete color signal).

Most recent addition is a 164-
mile leg from Atlanta to Mont-
gomery, Ala.—part of a projected
400-mile route ultimately to reach
Jackson, Miss.

Glass Makers Ready
Color Envelopes

ANY foreseeable demands for color
picture tube envelopes can now be
met by the glass industry. Produc-
tion and sealing problems have been
solved by attaching metal flanges to
the glass tace plate and cone with
which tube manufacturers can join
the two glass pieces together with
a cold sealing process, after insert-
ing the color pack. This sealing
method permits the bulb to be
opened and resealed at least two
times.

Sealing problems peculiar to rec-
tangular tubes have been solved by
development of an automatic seal-
ing machine for this type of enve-
lope.

Metal color-tube envelopes have
also come on the scene. United Spe-
cialties, in cooperation with West-
inghouse, has developed a stainless
steel envelope for 21 and 24-inch
tubes. Samples of a Westinghouse
single-gun color tube using these
envelopes will be available later this
year.
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MOVABLE tripod-mounted GCA antenna covers approaches for all runways as . . .

Airport Talkdown Facilities Improve

New accessories and GCA units
for smaller airfields make bad-
weather landings safer

DispITE propwash among fliers
relative to the merits of the instru-
ment landing system (ILS) and
ground controlled approach (GCA),
both systems are mandatory for
any big airport. For the small plane
equipped only with two-way radio,
GCA has often been a life-saver.

Technicians split up the func-
tions of GCA into ASR (airport
surveillance radar operating on 10
centimeters) for control of traffic
20 to 50 miles away and PAR (pre-
cision approach radar using two,
higher resolution, 3-cm beams) for
final landing approach. In either
case, the pilot maneuvers according
to suggestions from ground con-
trollers who communicate the in-
formation by radio.

» Costs—Although GCA was de-
signed at MIT’s Radiation Labora-
tory during the war and its several
refinements have been available on
laboratory breadboards for some
years, the installed cost of the de-
luxe equipment has slowed its gen-

www americanradiohistorv. com

eral adoption. On the average, CAA
will pay $261,300 for latest ASR
and $184,000 for PAR.

The very-high frequency direc-
tion-finding equipment required in
addition costs $24,635. Airports to
receive the new Bendix GCA (some
as replacements for older equip-
ment) include Chicago, New York
(Idlewild and LaGuardia), Wash-
ington, Atlanta, Los Angeles, Cleve-
land, Boston, Knoxville, Louisville,
Nashville, Fort Worth, Miami, Bur-
bank, Denver and Buffalo.

» Gadgets—Not just Rube Gold-
bergs, but real essentials for safe
landings in bad weather are special
items known as moving-target indi-
cator, video mapping and automatic
direction finder. The first, called
MTI, enables the operator to cancel
out fixed objects that would other-
wise clutter his scope picture. Video
mapping gives the ground radar-
man an electronically generated
map that is mixed with his radar
signals so as to display air traffic
routes, navigation beacons and dan-
cer spots.

The direction finder, also known

(Continued on page 12)
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SILECTRON C CORES...BIG or LITTLE

...anyquantzty and any size
s

For users operating on government schedules, Arnold is now produc-
ing C-Cores wound from 14, 1%, 1, 2, 4 and 12-mil Silectron strip.
The ultra-thin oriented silicon steel strip is rolled to exacting toler--
ances in our own plant en precision cold-reducing equipment of the
most modern type. Winding of cores, processing of butt joints, etc.
are carefully controlled, assuring the lowest possible core losses, and
freedom from short-circuiting of the laminations.

We can offer prompt delivery in production quantities—and size is
no object, from a fraction of an ounce to C-Cores of 200 pounds or more.
Rigid standard tests—and special electrical tests where required—give
you assurance of the highest quality in all gauges. ® Your inquiries
are invited.
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Scope presentation of airfield ap-
proaches gives ground operator plane
position information from which he
can direct pilot by radio

as vhf/d-f, points to the plane while
its transmitter is in communication
with the ground, eliminating the
possibility of the ground con-
troller’s confusing blips on his
radar screen.

» The Economy Size—To equip
smaller airports having smaller
budgets for initial equipment and
fewer salaries, a Massachusetts
firm has just brought out a small
economy-size GCA.

The 75-tube PAR unit shown by
Laboratory for Electronics is ex-
pected to sell for $30,000 to $35,000.
Using a rotatable tripod-mounted

antenna system, the unit can be
placed to cover any runway of an
airport.

Changeover of runways requires
about thirty minutes. Initial
setup requires about six hours.

» Military Use—At advanced air-
strips in military operations, the
equipment can be broken down into
subassemblies that can he reassem-
bled in about two hours.

Although it was designed and
developed as a commercial unit, the
new equipment is now being given
a series of tests under field condi-
tions by the armed services.

Silicon Invades Junction Diode Market

Four firms manufacture units,

others announce pilot runs;
military users corner output

LARGE-SCALE use of silicon alloy
junction diodes seems closer with
four manufacturers indicating that
they are producing such new semi-
conductor devices. Texas Instru-
ments, National Semiconductor
Products of Evanston, IIl. and
Transistor Products of Melrose,
Mass, have announced commercial
availability of their silicon diodes
while Western Electric indicated
that silicon diodes were being made
at their Allentown plant.

» Single Crystal—Although diodes
of polyerystalline silicon have been
widely used since the early days of
microwave radar, the high-purity
single-crystal silicon diode is of re-
cent vintage.

Tiny particles of silicon dioxide
are transformed to monocrystalline
silicon in an operation requiring
temperatures as high as 1,500 C.
Contacts are fused to thin wafers
of silicon and the assembly is then
hermetically sealed in light-tight
aluminum cans about the size of a
pencil eraser.

» Performance—Silicon diodes do
everything that germanium diodes
do and do it better. Back resistance
is extremely high—in the order of
thousands of megohms. The flow of

12

current in the reverse direction is
so small that a new unit has been
set up to measure it. This is the
nanoampere, one-billionth ampere.

These properties mean that
silicon diodes can be used for tele-
phone switching with a minimum of
crosstalk. Impetus to development
of the silicon diode has come from a
Navy request for bids on a 100-line
transistorized telephone exchange
to use more than 2,000 silicon
diodes.

» Temperature—Germanium di-
odes tend to break down under am-
bient temperatures between 65 and
75 C. The silicon units, however,
can withstand 150 C. This high-
temperature stability has led to
their use in guided missiles and air-
borne systems.

One manufacturer reports that
80-percent of its silicon diodes are
being used in rockets.

» Pilot Runs—Other manufactur-
ers indicate that they are producing
experimental units. These include
Hughes Airecraft, Raytheon and
Radio Receptor. Sylvania, in pro-
duction on point-contact silicon
diodes, says that it has junction
units in an advanced stage of de-
velopment.

Manufacturers relate that break-
down voltage on run-of-the-mine
silicon junction diodes runs between
15 and 50 volts but that experi-

mental units have withstood inverse
peak voltages of 2,500 volts.

Development is underway on sili-
con power rectifiers to replace
selenium stacks in radio and tele-
vision receivers.

TV Tuners May Use
Quartz Crystals

Industry considers this solution
to color tuner drift; cost of
crystals 1s chief drawback

OVERTONE crystals, for use in r-f
oscillator stages of color television
receivers, are getting attention in
virtually every receiver engineering
lab. The chief problem appears to
be economic—the high cost of
¢rinding crystals for the precise
6-mc-apart frequencies.

» Cost Factors—Even with mass
etching techniques, crystal grinders
are quoting around $2.50 apiece to
tuner manufacturers for quartz
plates ground to tv specifications.
Tuner manufacturers say this cost
must be cut in half before crystals
can go in. Hand grinding costs still
more. For the crystal industry the
stakes are high, considering that
each vhf color tune.’ would use an
even dozen crystals. If predictions

{Continucd on page 14)
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sealing glass

MERCURY LAMPS

HERMETIC SEAL & HEAD

—  orsealing
glass-to-metal?

then KAHLE machinery

is best foryou...

largest manufacturer
of sealing machines - : 18
for the electronics Se AL EXiAUST MAGHINE  FLUGRSSCENT LAMPS 8 HEAD
. and allied industries

CR TUBES 16 HEAD

Experience with the widest

range of products to be sealed —
whether all glass seals or
glass-to-metal seals — makes Kahle
your logical source for

sealing machines — stationary,
automatic or combination.

Kahle automatic combination machines
seal and exhaust in one operation —
produce up to 2000 units

each hour! Regardless of your product

LIGHTHOUSE TUBES
CR TUBES SINGLE HEAD HIGH FREQUENCY SEALING

SUB-MINIATURE 12 HEAD

— or production requirement,
write KAHLE.

SPECIAL EXPERIMENTAL
AND RESEARCH SERVICES
OFFERED BY KAHLE INCLUDE:

» Special glass parts and accessories
* Special tools for research
* Special models

* Small-lot manufacture of special
items for research or development B51.-POST LAMPS SINGLE HEAD FLUORESCENT LAMPS 24 HEAD
* Regular industrial engineering at

MOULDED NECK LAMPS

regular fee or contract rates

* Special tubes, lamps, etc. for research
purposes including elements and paris

* Any special equipment for manufacture
or research for tubes or lamps

MINTATURE TUBES 12 HEAD

CR TUBE FACE PLATE SEALING )
a E SINGLE HEAD FOR COLOR TV TUBES POWER TUBES 8 HEAD
< ENGINEERING ’

) COMPANY

1310 SEVENTH STREET
NORTH BERGEN. N. J.

€ HERMZITIC SEAL 12 HEAD POWER TUBES SINGLE HEAD
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INDUSTRY REPORT—Continued

of 10 million color sets in the next
five vears come true, this would be
something like a $160 million wind-
fall for the crystal business.

» Technical Factors —Crystals
would eliminate the oscillator drift
problem that now calls for costly
temperature-stabilized tuning ar-
rangenients, to eliminate the neces-
sity for frequent retuning while
watehing a color program. The ac-
tual amount of drift is no more
than with black-and-white tuners,
since the same channel frequencies
are involved, but with color the
tuning becomes more critical,
Thinking of production men is
along the lines of wiring in twelve
crvstals permanently one for each
vhf channel, so that factory output
of sets can be shipped anywhere

without need for unpacking by a
dealer to plug in the appropriate
channel erystals for a locality.

With uhf color tuners, plug-in
arrangements will be probably be
necessary, but a single crystal could
serve for three to five adjacent
channels because a screwdriver-
adjusted control can be used to shift
the frequency of an overtone crys-
tal.

A typical uhf channel might use
5th overtone operation of a crystal
ground somewhere around 10 me, to
give a 50-me signal for multiplying
to 250 mc and then doubling to 500
mc or thereabouts for a uhf oscil-
lator channel.

One quartz crystal per color tv
set is already pretty much assured,
for the 3.58-mec crystal filter for
color syne.

Railroad Electronics Market Expands

Manufacturers expand activi-
ties in the field as more roads
install equipment

RECENT action by two major elec-
tronics manufacturers in the rail-
road electronics market has caused
the industry to reappraise the field.

RCA has set up a railroad com-
munications sales activity td sell a
complete line of microwave radio
relay equipment, including 960-mc
and 2,000-mec system to railroads.
Federal Telephone and Radio is ex-
tending its activities in communica-
tions equipment to include the rail-
road industry. It plans to offer
main-line control as well as dis-
patching, signalling, train depar-
ture and other complete systems for
railroad operation,

» Activity—One reason for in-
creased activity by electronic manu-
facturers in the market is the
steady growth of railroad radio. As
of January 1, 1953, there were
10,827 mobile and fixed railroad
radio transmitters authorized to
operate. The present number of
transmitter authorizations is ap-
proaching 13,000. Nearly 90 rail-
roads in the U. S. have installed
railroad radio equipment.

» Future—During the last session
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of Congress, a bill giving the Inter-
state Commerce Commission the au-
thority to order railroads to install
electronic safety equipment was
passed by the Senate and sent to
the House. Although it is still in
committee and no action is planned
on it during the present session,
manufacturers hope that its even-
tual passage will swell sales in the
field.

In addition to ordering installa-
tion, the bill would make it possible
for the ICC to require railroads to
establish rules and regulations for
proper maintenance and use of elec-

tronic equipment in safety service.

At the present time, ICC
can order installation of block sig-
nal systems, automatic train stops
and similar devices. However, the
ICC has no power to require instal-
lation or use of electronic devices
and radio communications systems
and would have to be given such
authority by Congress.

Stripe Aids Color
Set Installers

Signal received as vertical bar
at right-hand side of picture,
generator located at station

A COLOR test generator for televi-
sion stations will add a narrow
green-orange stripe to the station’s
monochrome transmission.

The color stripe is practically
unnoticeable on monochrome re-
ceivers. Even though the receiver is
correctly adjusted for color, it may
not receive a satisfactory color pic-
ture at a particular location accord-
ing to RCA engineers who developed
the unit.

» Need—Under certain conditions
of multi-path reception or improper
orientation of the receiving antenna
it is quite possible to pick up a sat-
isfactory monochrome picture but
to have the color subcarrier almost
completely cancelled. Thus it is not
possible to determine for sure that
a particular color receiver installa-
tion will reproduce color programs
from a specific tv station until an
actual transmitted color signal is
available.

The new color test generator can
be added (by stations equipped for
carrying network color programs)
for approximately $500. The stripe
can be transmitted more or less
automatically during station breaks,
thus not interfering with normal
monochrome operation.

» How It Works—The color stripe
generator is designed to be con-
nected to the video line feeding the
transmitter in such a way that the
normal system operation is not

(Continucd on page 16)
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SHOCK, VIBRATION and NOISE
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DO YOU WANT

DATA? &

CATALOG 523-A. Air-
damped Barrymounts
for shock and vibration
protection of military i
airborne equipment.

BULLETIN 532. Vibra-
tion isolator Type 915,
for isolating vibration
and noise caused by
high-speed motors or
motor-driven equip-
ment.

BULLETIN 533. Me-
dium-impact shock ma-
chine Type 150-400
VD, for qualification
and acceptance shock
tests up to 77g.

BULLETIN 534. Series
M44 ALL-METL vibra-
tion isolators and Series
TOMA mounting bases,
for military airborne
equipment under ex-

" BULLETIN 536. Serics
M64 ALL-METL vibra-
tion isolators and Series
AOMA and NOMA
mounting bases, for mil-
itary airborne equip-
ment under extreme
operating conditions.
BULLETIN 537. Series
262/633 vibration iso-
lators, for isolating vi-
bration and noise caused
by medium-speed mo-
tors or motor-driven
machinery.

BULLETIN 538. Series
670/297 shock and vi-

. 3 -
treme operating condi- : s bration isolators, for iso-
Lions] ,.4,‘? lating shock caused by
BULLETIN 535. Com- & impact-type machines,
ponent shock machine and vibration and noise

"LOOK — NO LAGGING!"
Increasing profits through the
use of the new Leveling Barry-
mount for industrial machinery.

Type 20 VI, for quali-
fication and acceptance
shock tests up to 210g.

caused by heavy rotating
or reciprocating
machines.

Here are complete engineering data, application information, and pointers
to profits in every field of shock and vibration isolation. Write TODAY
for your free copies of the ones yon nced.

wBARRY o
707 PLEASANT ST, WATERTOWN 72, MASSACHUSETTS

SALES REPRESENTATIVES IN
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INDUSTRY REPORT— Continued

changed. The generator does not
change the basic signal but simply
adds a small amount of color in-
formation: a color sync burst sig-
nal and a short test burst of color
signal which is superimposed on the
monochrome video signal at the
right-hand side of the raster.
Monochrome receivers are rela-

tively blind to these added signal
components because most receivers
have relatively low response at 3.6
me. During a color transmission the
color bar will be deleted.

The generator has been demon-
strated to the FCC which indicated
that it did not feel the test bar was
objectionable on black-and-white re-

ceivers. It was put into continuous
use at WNBT on all monochrome
programming.

Some of the other networks have
indicated that they were proceeding
along these general lines but had
not decided whether this particular
piece of equipment or somie other
was the answer to aiding color tv.

Television Set Sales Boom In Canada

Dominion’s production and
sales head for new records as
more stations go on the air

CONTRARY to recent tv set pro-
duction trends in the U. 8., out-
put of receivers in Canada is
moving sharply upward. U. 8. pro-
duction for the first two months of
1954 fell almost 42 percent com-
pared to the similar period in 1953,
from 1.4 million sets to 847,504.

In Canada, however, the value
of tv sets sold jumped 38 percent
in the first two months of 1954
compared with the same period
in 1953. There were 73,675 sets
sold valued at $27.2 million in
January and February compared
with 47,500 sets valued at $19.6
million in the same period last
year.

As shown in the chart, 1953 was
the biggest year on record for
Canadian tv production. Output
totaled 429,600 sets compared to
126,000 units in 1952, an increase
of 240 percent. Monthly production
averaged 35,800 last year while in
1952 it averaged 10,500 per month.

» Reason—Main reason for the in-
creasing production and sales of
sets in the Dominion is the rising
number of tv stations that have
taken to the air. There are now
9 stations on the air and 6 more
are expected by the end of the
yvear. A total of 15 grants are out-
standing. At the end of 1953 over
60 percent of total Canadian
population was within range of
tv service.

» Plants—A number of U. S. tv
manufacturers have set up pro-
duction facilities in Canada to
garner a share of the growing
sales volume. Latest to announce
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plans for establishing a plant is doubling its present plant

there is Emerson. The firm expects
to quadruple its sales volume in
Canada this year and estimates
that more than $1 million in orders
for its products have already been
booked for 1954. Croslev is also
expanding in the Dominion and

Electronic Cookers

UHF COOKING, used in the past on
a small scale for commercial food
preparation, may soon enter the
home kitchen to cut down the time
and work involved in preparing the
family meals.

In twelve experimental models
now being home tested by the Tap-
pan Stove Co., a Raytheon magne-
tron is used to generate the uhf
power. The stove, developed jointly
by the two companies, would cost
about $2,000 at present, but is ex-
pected to sell for about $1,000 in
mass production. Although still in
the developmental stages, the Tap-

capacity there to 90,000 sq ft.
British manufacturers are also
moving into the Canadian market.
Canadian Marconi and A. H. Hunt
of London, England have formed
a4 new company in Ontario to
manufacture capacitors.

Head for Homes

pan Company hopes to be market-
ing the stoves late in 1955,

» Advantages—In addition to high
cooking speed (a cake bakes in
three minutes), use of pots and
pans is eliminated. Meals are cooked
directly in the serving dishes since
ceramic and china are not affected
by the uhf radiation. Use of top
burners is eliminated since the oven
arrangement of the uhf stove will
be able to handle all types of cook-
ing jobs.

Cost of the stoves will be high

(Continued on page 18)
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SINCE 1915, GP Bridges have been used in laboratories
and by production test- groups for the measurement of . . .

RESISTANCE «

CAPACITANCE

INDUCTANCE

IMPEDANCE :+ DISSIPATION FACTOR
VACUUM TUBE and now TRANSISTOR COEFFICIENTS

These instrumenis are indispensable en-
gineering tools found in research and develop-
ment organizations engaged in every phase
of scientific investigation. They are a result
of decades of experience acquired in the de-
sign and manufacture of electronic test and
measuring apparatus. Highest measurement
accuracy, rugged construction, and depend-

them the respect of engineers and scientists
both here and abroad.

Write today for more complete informa-
tion on any of these bridges. G-R Sales
Engineers at our head office in Cambridge or
at our Branch Engineering Offices in either
New York, Chicago or Los Angeles will be
glad to recommend instruments suitable for

able operation . . . vear after year, have gained your measurements problems.

Instrument Measurement Range of Accuracy Typical
Frequency Measurements Uses
1652-A Resistance Limit Bridge . 0.5% as limit bridge| seful in production testing
3425 de R:tto L111,1118 0.25% by null method | or laboratory
544-BA Megohm Bridge (with a-c .0 1.000.000 MO +3% to 1000 MQ Measures high resistance —
Sower supply] $340 dc R:0.1to 1,000, Q 4% to 100,000 MQ Lr}i\.ﬂatlon, volume resistivity,
740-B Capacitance Test Bridge . C:5 uuf to1100 upuf +1% Production-test too! -— mea-
$250 D:01t050% +1.5% of full scale | sures ungrounded capacitors
1611-A Capacitance Test Bridge 60 ¢ C:0to 11,000 uf +1% Testing insulators, bushings,
$475 D:0to60% +2% cables, grounded capacitors.
de IIR.:O.OOIQ to 1 MQ +1%
i L ke :1uh to 100 h +2% Completely self-contained,
650-A Impedance Bridge 1 ke C:1 puf to 100 pf +1% general-purpose  laboratory
$260 1 ke D:0002to 1 +20% and production bridge
1 ke @:0.02 to 1000 +20%
1 ke 100 ppfto 1 uf +0.2% of fullscale | o capacitance standardiza-
716-CM Capacitance Bridge 0.1, 10, 100 ke 100 ppf to 1000 spf +0.2% of full scale tion, precision measurements,

dielectrics tests and studies

o000

$570 0.1, 1, 10, 100 k¢ :0.1 ppuf to 1000 puf +0.2% tsubstitution)
0.1, 1, 10, 100 kc +0.00002 to 0.56 +2%
i R a Variety inductance
667-A Inductance Bridge $450 60 ¢ to 10 ke | L:Olguhtolh +0.2% measurements
1604-B Comparison Bridge $390 400 ¢, 1 ke, 5 ke Z: 29 to 20MQ +0.1% gsgliogar:gonents testing,

+ 11,0009 at 100 ke
< 0 to 10002

Measures impedances of

2% (X-range vories nce .
antennas, transmission lines,

916-AL Radio Frequency Bridge .
+1% inversely os

50 ke to 5 Mc

X

$535 frequency! etc. at r-f
916-A Radio Frefuency Bridge 400 ke to 60 M X: --5,000Q at 1 Mc +2% Similar to Type 916-AL but de-
$495 cto6UMe 1 R: 0 to 10000 +1% signed for higher frequencies
821-A Twin-T Bridge C: 0to 1000 uuf +0.2% (G &8 range Measures high impedances;
TSm0 460kcto 40 Mo | G:0to 100 umhosat 1 Mc | 2% oy drecly | Paraiel, COBOTENS: CHONES
B: 6000 umhos at 1 Mc asticlitnl )| B ity eter.
1612-A R-F Capacitance Meter $220 1 Mc C: 0 to 1200 puf +49, {iapti_d, accurate capacitance
° esting
b | A Similar to 1612-A—adaptars
1612-AL R-F Capacitance Meter $220 1 Mc C: 0 to 100 upuf +4% avallable for measuring tube-
socket capacitance
1601-A ¥-H-F Bridge $440 10 to 165 Mc X: 12009 at 100 Mc ~ 5% (X-range varies _
R: 0 to 200Q 129 inversely as For measurements on either
¢ - frequency! lumped or coaxial circuits
561-D Vacuum Tube Bridge (al- 4 0.001 to 10,000 +2% ls\grau[:rtlgrnst f'c;errLsehaesdun‘rﬁ:éthchai?.
S0 measures fransistor low- 1 k¢ rp: 509 to 20MQ +2% isti ivi d
¢ - ™~ acteristics of receiving tubes
ey ) gm: 00210 50,000 umho | +2% and transistors
Slotted Line and Admittance Meter for Measurements to 5000 Mc
. 9 For measurement of coaxial
1602-B U-H-F Admittance Meter $295 | 20 to 1500 Mc B: +0.2t0 21000 mmho. | +3% lines, antennas, networks, and
G: 0.2 to 1000 mmho 3% components

Determines characteristics of
standing waves in all 50-ohm
systems

874-LB Slotted Line $220 300 to 5000 Mc VSWR, impedance, power 212% or better

Admittance Meters ¥ Amplifiers % Coarial Elements
% Distortion Meters % Frequency Measuring Apparatus %
Frequency Standards ¢ I'mpedance Bridyes % Light Meters
Megohmmeters % Modulation Meters % Polariscopes
Precision Capacitors % Oscillators % U-H-F Measuring
Equipment % Parts & Accessories % Signal Generators
Ware Analyzers % Variacs % TV & Broadeast Monitors
Pulse Generators % R-L-C Decades % R-L-C Standards & Unit Instruments % Sound & Vibration
Meters % Stroboscopes % Null Detectors % Motor Controls & Wave Filters % V-T Volimeters

WWWwW_americanradiohistorv com
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INDUSTRY REPORT—Continued

compared to a $350 price of some
electric stoves, but some savings on
the electric bill will be obtained.
The electric stove requires about
3,000 watts, as compared to 750 for
the uhf cooker.

Electronic Paging
Bids For More Business

New systems are expected to
swell the market in commercial
and industrial fields

ELECTRONIC paging systems used
for transmitting sound to personnel
within buildings and plants repre-
sent substantial business for a num-
ber of manufacturers. Sales volume
of such equipment may grow this
vear because of new systems.

» Methods—Dictograph Products
has introduced a system that uti-
lizes a coil that picks up audio fre-
quencies from a closed loop in the
building. The signal is amplified
and fed to a midget loudspeaker at-
tached to the coat lapel. Weight of
the transistorized receiver and loud-
speaker is under four ounces.

IBM has a system that superim-
poses pulses on regular a-c wiring.
Personnel customarily paged are
assigned paging codes which indi-
cate the cadence in which the
signals will operate. Paging is ac-
complished by inserting a selector
plug in the central code selector.
This carrier-current system oper-
ates relays and other electrome-
chanical units without extra wiring.

> Market—According to Dicto-
graph, an annual sales volume of
$2 to $3 million can be expected
from its personal paging system.
Wide application of the equipment
is seen in hogpitals so that patients
will not be disturbed, in department
stores to curb thievery, civilian de-
fense work and in outdoor movies.
A major broadcasting network is
interested in the system for its tv
studios to cue floor operators.

IBM also expects increasing
sales for coded systems and esti-
mates that more than 7,000 of its
electronic time and program sys-
tems have been installed.
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RADIO-TV AND ELECTRONIC PLANT BUILDING CONTRACT AWARDS

'51
'52
'53

|
'54 2* FIRST TWO MONTHS

! |

-;yfi

'53

BROADCASTING STATIONS

Q $10 20 30

MILLIONS OF DOLLARS

26 50 $60

Plant Building Lets Down Some

Construction contracts let by
the industry rose 75 percent
in 1953 but are low this year

BUILDING boom in the electronics
industry showed signs of taking a
breather this year after three years
of high activity. Contracts for
manufacturing plants let during
January and February were far
below those of the same period last
vear. The figure for broadcast sta-
tion construction is not yet avail-
able but there are signs that it too
is less substantial that it was a year
ago.

» Industrial-—Last year was one
of the industry’s big expansion
vears. In 1953, 28 plant construe-
tion contracts totaling $24.8 million
were let compared to 16 contracts
amounting to $14.3 million in
1952, according to FEngineering
News Record. In 1951, a high point
for industrial expansion, 27 con-
tracts totaling $62.5 million were
awarded. There was a greater
number of smaller expansions in
1953 while 1951 was a year of
relatively few contracts for much
larger expansions.

> Stations—The trend in broad-
cast station construction has been
different. In 1953, construction con-
tracts awarded by broadcasters
were 30 percent higher than all of

the contracts let in both 1951 and
1952 combined. Over 200 tv sta-
tions and 100 radio stations went
on the air during last year, account-
ing for the increase.

» Defense—Much of the plant ex-
pansion in the electronics industry
in the past three years has been due
to government encouragement
through allowance of accelerated
tax amortization.

Under the fast tax program, an
electronics firm with a new $1 mil-
lion plan, for example, could charge
off the investment on its books
within five years, at a rate of
$200,000 a year, thus substantially
decreasing the amount of tax that
would be assessed during those
vears, The fast tax plan has been
successful to the extent that many
manufacturers hope it will be con-
tinued and expanded.

» Future—Despite the lower level
of plant expansion activity that is
expected this year, 1954 will still
be important. More new tv stations
will take to the air in 1954 and
stations getting ready for color tv
may build new studios. NBC re-
cently announced plans for a $3.4
million studio to be built in Bur-
bank, California.

Industrial plant expansion is con-
tinuing and companies such as

(Continued on page 20)
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RAYTHEON TRANSISTORS are FOREMOST IN THE FIELD with PROVEN RELIABILITY
Over 1,000,000,000 OPERATING HOURS of actual field performance in commercial
equipment with only aFRACTION OF 1% FIELD RETURNS proves their reliability to be
superior to the reliability of vacuum tubes.

RAYTHEON TRANSISTORS are foremost in number of units in use in commercial

equipment. Raytheon successfully made transistors in “'experimental,”” “'pilot’’
and now MASS PRODUCTION phases. The latest continuous, mass production, and

inspection techniques are employed in the making of Raytheon Transistors. HUNDREDS
OF THOUSANDS are IN ACTUAL COMMERCIAL USE — MANY TIMES MORE THAN
ALL OTHER MAKES COMBINED . No other manufacturers can make these statements.

RAYTHEON GERMANIUM DIFFUSED JUNCTION PNP TRANSISTORS
RATINGS: — ABSOLUTE MAXIMUM VALUES: cKk722. b oKz CK721 | CK72§ CK727 j 2N63* * - 2NG4* - | 2N65*
Collector Voltage (volts) —-22 -2 -2 —-22 -6 | -2 -22 -22
Collector Current (ma) 10 10 10 10 - 10 10 | 10 10
Collector Dissipation (30°C) {mw) 33 33 33 33 30 33 33 33
Emitter Current (ma) 10 10 10 10 10 10 | 10 10
Ambient Temperature (°C) 50 50 50 50 50 5 | 50 50

AVERAGE CHARACTERISTICS (27° C) L 1 [ v
Collector Voltage (volts) —6 ~6 —6 —6 -15 -6 ! -6 —6
Emitter Current (ma) 1 1 1 1 0.5 1 1 1
Collector Resistance (meg) 2.0 2.0 2.0 2.0 2.0 2.0 20 2.0
Emitter Resistance (ohms) 25 25 25 25 50 25 25 25
Base Resistance (ohms) 250 350 700 1500 500 35 | 700 | 1500
Base Current Amplification Factor 12 22 45 90 35 22 45 90
Cutoff Current (approx.) (ua) 6 6 6 6 6 6 6 I 6
Noise Factor (max) (db)** 30t 25¢ 22% 20t 1211 25¢ 22t 1 201
*Hermetically sealed in metal package TMeasured at Ve = —2.5 volts in common emitter circuit

RAYTH **In a one cycle band width at 1000 cycles
.

RAYTHEON MANUFACTURING COMPANY

ELECTRONICS — May, 1954

RAYTHEON MAKES ALL THESE:

Want more information? Use post card on last page.

WWW.americanradiohistorv.com

tiMeasured at Ve = — 1.5 volts; Ic = 0.5 ma in common emitter circuit
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Admiral, Motorola, and Ravtheon
have made plans for sizable plant
additions. Electrical machinery
firms plan capital spending of $553
million in 1954.

Financial Roundup

FINAL financial reports for most of
the firms in the electronics field are
now in for 1953 and for the most
part showed that last year was very
successful profitwise.

Survey by the National City Bank
of New York covering 82 companies
in the radio-tv, electrical equipment
field showed net income up 10 per-
cent from $418.3 million in 1952
to $461.5 million in 1953. Book net
assets for the 82 firms rose from
$2.8 billion to $3.0 billion during
the year and percent return on net
assets rose from 14.8 percent to
15.1 percent.

For individual companies report-
ing on 1953 net profits in the past
month, the picture was as follows:

Net Profit
1952

Company 1953
Admiral ... .. § 8213.165 $ 8,711,133
Arvin Lo M 2,255,000 2,209,733
Am. Cable & Radio. . 1,656,659 699,444
AME ... ... baw 4,610,000 4,167,000
Clevite . S 3,478,611 3,444,240
BS ..................... 8894642 6,445,506
Du Mont Tabs 1.544,362 1,424,603
Eitel-MeCullough . ........ 596,871 613,094
Electronic Assoc. .. 130,700 96,800
Federal Mg, fim. ... 182,424 151,641
Gray Mfg. ... 184,333 408,965
Hoffman Radio. . 1,199,655 1,623,768
Tear .......... . .. 1,263.373 957,543
Minn, lionexwell ....... 10,329,825 9,081.003
National Union ......... 166,458 39,920
Radioactive Produets .. ... 9.514* 1,586
Itaytheon 8m . ... - 2,703,000
Sprague Eloctrie 2,888.281 3,136,853
Toxas Instruments . 1,276,125 908,000
Ultrasonie ... ........... 268,818 105,441
Vietoreen Instrunients ... 40.681
\Westinghouse Air .... . 10,009,199 10,515,186
Wileox GQaF 3. mww -@eamt v 201,515 330,110

*Loss

» Securities—Electro Data regis-
tered with SEC covering 450,000
shares of capital stock (par $1).
Proposal is to offer 435,000 shares
to common stockholders of Consoli-
datei4 Engineering at ratio of one
share for two of Consolidated.
Offering price is to be $3.50 per
share. Proceeds will be used to
repay all working capital ad-
vances made by Consolidated. They
amounted to $256,573 in March.
Balance will be added to working
capital and used for further de-
velopment of the business.
Arcturus Electronics filed with
SEC covering 100,000 shares of
class A common (par one cent) to
be offered at the market price. Pro-
ceeds are to go to D. E. Replogle,
president of the company.

20

Setmakers Push Portable Sales

More personal radios are being

made as radio size decreases;
sales increase

RADIO for every person seems to
be the aim of some manufacturers
this year as the portable radio sea-
son gets underway. Newer, smaller
models have been introduced and
sales of the sets are expected to
represent a larger part of total
radio output this year.

» Trend—As shown in the chart,
1953 was the biggest year produc-
tion-wise of the past five years for
portables. Approximately 1.7 mil-
lion sets were produced represent-
ing 13 percent of total radio pro-
duction, compared to 12 percent in
1952.

In 1953, the percentages taken
by each type of radio receiver were:
auto, 39; home, 33; clock, 15 and
portable, 13. Gains made in the
portable field seem to have been
made at the expense of home radio
production which showed a sharp
decrease compared to 1952 output.

» Seasons—April through June
were the big production months for
portables last year when nearly 38
percent of total output was pro-
duced. In the last 3 months 22 per-
sent were muade. In 1952, second
quarter production accounted for
32 percent of total portable output
while output in the last 3 months of
the year represented 38 per cent of
the total production. Thus, depend-
ing on the size of the Christmas
rush, the second and sometimes the
fourth quarter of the year are the
big production seasons for the pro-
duct.

» Future—Total portable radio
production for the first quarter of
this year is off compared to last
vear but manufacturers aren’t too
concerned. Many have scheduled
heavy portable promotions and are
counting on substantial sales to the
graduation-wedding-vacation mar-
kets.

Of the new portable models, the
smallest announced so far is Emer-
son’s laboratory mode]l that meas-

PORTABLE RECEIVER PRODUCTION |

MILLIONS OF SETS

1953 1954

1949 1950 1951 1952

ures % of an inch deep, 3 inches
high and 3% inches wide. It uses
4 subminiature tubes and both
printed and etched-metal circuitry.
Special core materials are used to
reduce the size of the intermediate
frequency coils, oscillator coils and
output transformer.

The next step that may take place
this veuar is the commercial intro-
duction of a transistorized portable.
Many of the components necessary
for such a set are available now.
GE has demonstrated an experi-
mental vest pocket portable radio,
weighing about 5 oz., that uses
transistors and diodes and is pow-
ered by two penlight cells. Rayvtheon
has also shown an all-transistor ex-
perimental receiver that may be
marketed in 1955.

More TV Sets
Work on Arrival

Only 15 percent fail to work
when plugged in; small tubes
are still biggest headache

CHANCES are about 85 in 100 today
that a television set taken out of
its sealed carton and installed in a
home will work satisfactorily. In
contrast, the odds five years ago
were around 50-50, and on some
makes and models practically every
set required the attention of a

(Continued on page 22)
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Bersnedl TOROIDS and FILTE'RS
\ |
“SHRUNK Zo-FIT” _

e s

o R ; A0 . Keeping ahead of the game is our specialty and with
. P our newest sub-miniature line of toroidal filters and toroids
: in actual production, we are !iving up to our reputation for

progressiveness.

The tiny ““cheerio” toroids are already being employed
in filters small enough to hice with your thumb. Although
the applications for these are myriad, the ‘“‘cheerios” lend
themselves perfectly to printed circuit applications as illus-
trated and are being sold at a cost comparable to‘standard’
miniature toroids.

Write for new and enlarged 16 page catalog 102A E ‘
. -~ 0 |
Exclusive Manufocturers of Communications Network Components ME ADIR
ELECTRONICS — May, 1954 Want more information? Use post card on last page. 21
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serviceman for installation.

» Today’'s Troubles—M iniature
tubes that go bad mechanically or
electrically are responsible for
about  half of in-the-carton
troubles. Here the situation is
stalemated by the economics of
low-priced sets and the resultant
squeeze on components and tube
prices.

The other 7% percent of in-the-
carton troubles are many and var-
ied, with no single one standing
out and with the pattern changing
daily. Some problems are sockets
that allow miniature tubes to pop
out during shipment, shifting of
single-spring ion traps, compo-
nents that fail en route, rosin
joints, parts placement resulting
in shorts, and cabinet damage.

» Yesterday’s troubles—Most im-
portant factor in making sets with-
stand transit is development of
improved deflection svstem mount-
ings, capable of holding the de-
flection yoke and focus coil or mag-
net in precisely the positions at
which they were set at the factory.
Equallv significant is the in-
creased stature of quality control
departments throughout the in-
dustry, associated with absolute

authority to shut down a line
that’s turning out too manv
lemons.

Radio-tv Is Big Business
For Magnet Makers

Electronic products represent
largest market; new magnets
to appear

MANUFACTURERS of electronic gear
have long been the chief customers
for permanent magnet makers.
Each year the industry takes 50 to
70 percent of p-m output. Sales are
estimated at $10 million for last
vear.

Loudspeakers have used the most

magnets, followed by ec-r tubes,
magnetrons, meters and instru-
ments. Next important use is in

toys and novelties.

» Ceramics—Nearly every major
magnet maker is experimenting
with ceramic-type magnets but at

22

present only two companies have
them available commercially. Ac-
cording to one ceramic magnet
maker, the new material would
make the product 35 to 40 percent
lower in cost than alnico 5. There
are still production problems with
the new material however and most
magnet firms do not expect volume
output in the near future.

Coming applications of the new
ceramic magnets are seen centering
around its unusual properties. Its
high coercive force makes it suit-
able for use as a focusing medium
on crt’s and travelingwave tubes.

The material is practically a non-
conductor so that it could be used
for the purpose of rotation of the
plane of polarization and for beam
focusing or deflection.

»Future—Magnet makers are
keeping pace with the develop-
ments of the electronics industry.
Carboloy, for example, savs it has
magnet materials under develop-
ment that are 10 times more power-
ful than any now in existence.
Other companies doing military
work also see new developments
coming.

TV Prices Skid To New Low

January and February whole-
sale price index shows declining
price trend

LowER level of tv set prices is evi-
dent in the Labor Department’s
wholesale tv price index. In the first
two months of this year the index
stood at 73.5 and 73.6 respectively,
the lowest levels of the past 14
months. The term “wholesale” as
used with the index refers to sales
in large lots and prices paid for
the products in the first important
commercial transaction.

As indicated by the index, fac-
tory prices for tv sets are more
than 25 percent lower than they
were in the 1947-1949 period of the
business, a substantial drop in five
vears that is not duplicated by any
other product in household dur-
ables except radios which dropped
about 5 percent in price since the
1947-49 period. All other household
durables are higher priced than
they were five years ago, according
to the index.

B Why—Several factors have been
responsible for the recent decline in
tv prices as indicated by the whole-
sale price index. Chief among these
are the new lower priced models
that have been brought out re-
cently along with price reductions
on current sets.

Emerson reports that its tv sales
for January and February were up
31 percent over last year and at-

TV SET WHOLESALE PRICES !

80

4

75

N

= 1947-49:100
20 T T T Y O Y A
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‘52 1953 '54

WHOLESALE PRICE INDEX

I!llllikllll!llll

tributes the increase to the com-
pany’s heavy concentration on low-
cost table models. The introduction
of high-priced color sets is credited
with aiding sales of low-cost mono-
chrome receivers. Crosley, which
recently introduced a $139.95 17-
inch table model that uses a vertical
chassis design, reports highly suc-
cessful sales and predicts that com-
pact light-weight and moderate-
priced tv sets will account for the
bulk of black and white sales in less
than a year.

» Color—Price drops have even ex-
tended to the color field. Westing-
house has cut the suggested retail
price of its 15-inch color set from
$1.295 to $1,110. Admiral dropped
its color set price to $1,000 bring-
ing it in line with GE and RCA

(Continued on page 24)
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QUALITY CAPACITORS
BUILT BY HAMMARLUND

Performance requirements for electronic products —commer-
cial, industrial and military — are becoming more difficult to
meet. Specifications call for the finest quality components avail-
able to fulfill exacting equipment tolerances.

Hammarlund variable capacitors have been designed and
built for more than 25 years to meet the most demanding of
requirements. Check the general characteristics of these out-
standing variables:

”VU’ﬁ’ Capacitor

® Rotor and stator plates of brass
stock soldered, not staked, to
their supports to permanently
insure perfect contact and pre-
vent loosening of plates.

® Stator supports soldered into
eyelets assembled to steatite
insulators.

® Terminals hot-tinned for ease
in soldering.

® Insulators of low-loss steatite,
impregnated with DC 200 sili-

cone fluid to prevent absorp-
tion of moisture.

® Rotor and stator assemblies

nickel or silver-plated.

® Rotor contact springs of beryl-

lium copper or phosphor
bronze, and nickel or silver-
plated.

® Precision soldering fixtures and

assembly jigs used in fabricat-
ing to assure absolute uniform-
ity of plate spacing.

These are basic reasons why Hammarlund capacitors should
be used where highest dependability is required. Convince

yourself in your engineering models and you will specify them

for production.

For detailed information on Hammarlund
variable capacitors write for this

latest catalog. It includes complete
drawings and specifications on

all standard units. Ask for bulletin C21.

H MAMMARLUYND

ELECTRONICS — May, 1954

Want morc information? Usc post card on last page.
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Precision Frequency

For Up to 500 Mc

Special 3-Gang
Precision Capacitor

Meter Capacitor

23



INDUSTRY REPORT—Continued

color receivers.

Reduction in the cost of color
tube components has also been
made. Effective April 15, the grid
component for 21-inch rectangular
Lawrence tubes will be reduced by
%25 to a price of §125.

Insulation Sales
Maintain Volume

INSULATING MATERIALS SALES
200

1947-1949
AVG.MO.=100

150

100

50

INDEX OF AVERAGE MONTHLY SALES

'52 '53

‘47 '48 '49 '50 'Sl

DESPITE lower sales in the last
quarter of 1953, the average
monthly dollar sales billed by
electrical insulating materials

makers in 1953 were 17 percent
higher than in 1952.

Sales last year were almost
identical with those billed in
1951, the peak year for the in-
dustry. Components that make up
the NEMA index include: lamin-
ated products, manufactured elec-
trical mica, special dry process
electrical porcelain, varnished
fabric and paper, vulcanized fiber,
varnished tubing and sleeving.

Industry Shorts

» Royalty-free use of transistors
has been granted by Western Elec-
tric to the hearing aid industry.

» I'inal attendance figures for the
1954 IRE Convention totalled 40,-
108 registrations, compared to 35,-
642 last year.

» Britain’s newest tv station is to
be built underground beneath the
site of the old Crystal Palace.

» Sales of tv sets in Britain in
January were the lowest recorded

24

May 3-6: Spring Technical
Meeting sponsored by URSI
and IRE, National Bureau of
Standards Bldg., Washington,
D.C.

May 3-7:
SMPTE Convention,
Statler, Wash. D.C.

MAY 3-14: The British Indus-
tries Fair, London and Bir-
mingham, England.

MAY 4-6: The 1954 Electronies
Components Symposium, De-
partment of Interior audito-
rium, Washington, D. C.

May 5-7: AIEE North Eastern
Distriet Meeting, Van Curler
Hotel, Schenectady, N. Y.

76th  Semi-annual
Hotel

MAy 5-7: 1954: Third Inter-
national Aviation Trade
Show, 7T1st Regiment Ar-

mory, New York, N.Y.

MAy 5-7: IRE Seventh Region
Conference & Electronic Ex-
hibit, Multnomah Hotel, Port-
land, Oregon.

May 6-8: Eighth Annual Armed
Forces Communications Asso-
ciation Convention, Shore-
ham Hotel, Washington, D. C.

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

May 10-12: The National Con-
ference On Airborne Elec-
tronics, Dayton Biltmore
Hotel, Dayton, Ohio.

May 17-20: 1954 Electronie
Parts show, Conrad Hilton
Hotel, Chicago, Ill.

MAYy 24-26, 1954: IRE, IAS,
ISA, AIEE Conference On
Telemetering, Morrison Hotel,
Chiecago, Ill.

May 25-27: Eighth NARTB
Broadeast Engineering Con-
ference, Palmer IIouse, Chi-

cago, Ill.

JUNE 21-25: Summer and
Pacific General Meeting,
AIEE, Hotel Biltmore, Los
Angeles.

JUNE 23-25: First Symposium
on Global Communications,

IRE, Washington, D. C.
JULY 16-18: High Vacuum Sym-
posium, Committee On Vac-

MEETINGS

uum  Techniques, Berkeley
Carteret Hotel, Asbury Park,
N.J.

JuLy 6-9, 1954: International
Conference on Electron Mi-
croscopy, Joint Commission
on Electron Microscopy of In-
ternational Council of Scien-
tific Unions, London, England.

JuLy 8-12: British IRE 1954
Convention, Christ Church,
Oxford, England.

AUG. 24-SgpPT. 4: National Ra-
dio Show of Great Britain,
Earls Court, London, Eng-
land.

AvuG. 25-27: 1954 Western Elee-
tronic Show & Convention,
Los Angeles, Calif.

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

SEPT. 2-8: Secottish Industries
Exhibition, Kelvin Hall, Glas-
gow, Scotland.

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

SEPT. 16-18: Joint
Tube Engineering Counecil,
General Conference, Chal-
fonte-Haddon Hall, Atlantic
City, N. J.

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

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

Ocr. 4-6: National Flectronics
Conference, Hotel Sherman,
Chicago.

OcT. 18-20: Radio Fall Meeting,
11;1101:‘61371 Syracuse, Syracuse

Nov. 10-11: Conference on
Electronie Instrumentation
and Nucleonies in Medicine,
Morrison Hotel, Chicago, IIl.

Nov. 18-19: Sixth Annual Elec-
tronics Conference, Kansas
City IRE, Hotel President,
Kansas City, Mo.

Electron

for that month since 1949, accord-
ing to the British Radio and Tele-
vision Retailer’s Association.

» Over 1,000 AMF bowling-pin
spotters were produced in 1953 and
output of 3,000 is scheduled for this
veur. (See ELECTRONICS, p 148,
June, 1953)

» QQuestionnaire to be sent by FCC
to 25,000 licensees holding 50,000
grants authorizing installation of
more than 350,000 mobile trans-
mitters will determine actual usage
of the land-mobile services.

» Guided Missile test range sta-
tions near Cocoa, Florida and on
Grand Bahama Island, British West
Indies, employ about 4,000 Aijr
IForce personnel and 1,700 civilians.

» West German production of tv
sets for 1953 totaled 54,475 units
of which 28,400 were built in the
last quarter of the vear.

> Alpha Poppy is the name of a
new GE radiation detector designed
to check work areas and clothing
for sources of alpha radiation.

May, 1954 — ELECTRONICS
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10,000 WELDS PER CAR

Dotted lines show some major
areas joined by resistance welding

In Production-Minded Detroit,

Westinghouse Ignitrons Deliver Up to...

400 Perfect Welds A Minute

In industrial Detroit, high-speed uniform resistance
welding is a key tool of the automotive industry. Serv-
ing this production-efficient market is the Robotron
Corporation, one of the outstanding manulacturers of
all-electronic resistance welding controls built around
[gnitrons and thyratrons.

“The automobile you drive today would cost con-
siderably more if it weren’t for this completely elec-
tronic control system made possible by the Ignitron
tube,” states Charles Buhler, an officer of Robotron.

The average car has ubout 10,000 welds. Production
line demands calling for 100,000 welds an hour are
a reality only because of the Ignitron.

you CAN BE SURE...IFITS

\?Vestinghouse

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVIS|ON, ELMJRA, N. Y.

o - T W

“We have been using Westinghouse Ignitrons and
thyratrons in various types of electronic equipment
ever since our business started.” says Mr. Buhler.
“Considering the tough operating schedules in many
factories, it is amazing to find that life expectancy of
Westinghouse Ignitrons is outstandingly high, fre-
quently three years of continuous high production
operation. Westinghouse’s national program of prompt
tube replaccment by local distribuiors has paid big
dividends in confidence, too.”

If your equipment calls for Ignitrons or thyratrons.
call Westinghouse. For full information about the new
Westinghouse THERMOSTATIC Ignitrons. write to
Dept. A-1054 at the address below.,

ET-95056

o SEEEP SRRSO -3

Want more information? Use post card on last page.

il
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sine wave

alternators

give you

Whether your needs are for an exiremely pure
sine wave voltage or for appreciable power out-
put, EAD will make an alternator tailored to
your requirements. Models are available from 30
to 1000 cps at voltages from 6 to 115 volts and in
a wide range of frame sizes.

DUAL OUTPUT UNITS AVAILABLE WITH
PHASE ANGLE OF ANY SPECIFIED
VALUE HELD TO 1°OR BETTER

In addition to standard single frequency types,
forms can be made with two separate outputs of
either the same or integrally related frequencies.
Phase angles between these two output waves
can be held to extremely close tolerances.

Eastern Air Devices is a pioneer in the field of
small permanent magnet alternators. No matter
what your requirements may be, check with
EAD first!

-

ASTERN IR

CENTRIFUGAL BLOWERS TACHOMETER GENERATORS

FEATURES

. Low Distortion: Less than 2%

distortion of open circuit volt-
age wave even in smallest
sizes.

. Dual Frequency: Models

available with two separate,
yet integrally related, output
frequencies. Phase angle be-
tween two outputs can be any
specified value.

. Wide Size Range: Compact

design. Models available in
sizes as small as 1 inch in
diameter.

. High Power Output: Several

hundred watts available in
larger models where distor-
tion is not critical.

. Military Specifications: EAD

alternators can be manufac-
tured to meet the most exact-
ing military specifications.

iy

FANS

EVICES, inc.

SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD

(# @

INDUCTION MOTORS

ALTERNATORS

387 CENTRAL AVENUE—DOVER, NEW HAMPSHIRE

Want more information? Use post card on last page.

GEAR MOTORS

o

L
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" This FREE BOOK
[ CAN HELP YOU
\_ CUT COSTS!

e S

\__‘m

There's something new in electronics this year. ..

IT'S THE DAREX Flowed-in GASKET PROCESS!

And this fact-filled brochure gives you the whole
Flowed-in Gasket Story. Here are a few samples of
the things you’ll read in this informative new book:
ABOUT COSTS

Using the DAREX Flowed-in Gasket Process, a major
electronics manufacturer is saving $50,000 per year
in labor and materials on a single gasketing opera-
tion. As a result of this striking cost reduction, the
firm has recommended the DAREX Process for several
more gasketing operations.

ABOUT THE PROCESS

The Flowed-in Gasket Process is a new application
of a method of sealing developed by Dewey and Almy
researchers over 30 years ago, and successfully used
in food container manufacture ever since.

The DAREX Flowed-in Gasket Process is more than
a sealing compound . . . more than a machine . . .
more than an engineering service . . . it’s a complete
Process! So when you switch to Flowed-in Gaskets,
you get all three.

Compounds— Over 800 formulations available to meet
most needs. Or Dewey and Almy chemists will
develop a “job-tailored”” compound for you.

Machines— To apply the compound, Dewey and Almy
designs and builds machines based on more than
30 years’ field experience.

Service— Every machine is precisely adjusted to your
specifications before it leaves the shop. When it
arrives, a Dewey and Almy Engineer is on hand to
install and adjust the machine. Then he trains your
operators to full proficiency. And wheneveryou need
him, the Dewey and Almy Man is at your service.

!
I
|
l
l
!
1
i

DEWEY ond ALMY

Chemical Company
Cambridge 40, Mass..

Offices or subsidiaries in Buenos Aires, Chicago, Copen-
hagen, Londoh, Melbourne, Milan, Montevideo, Montreal,
Naples, Paris, San Leandro (Calif.), Sao Paulo, Tokyo.

— — — MAIL THE COUPON TODAY! ~ — — = =
DEWEY and ALMY Chemical Company
Dept. E
Cambridge 40, Mass.

Please send me the new DAREX Flowed-in GASKET Book.

Name. T, T i e i - i <

B e =

Street. . .

L A I T State -
ELECTRONICS — May, 1954 Want more information? Use post card on last page. 27



Announcing...

10 cps to 4 mc

Accurate within 2% to 1 mc
0.1 millivolt to 300 volts
Input impedance 10 megohms
Reads directly in dbm

High sensitivity, stability
Light, small, portable

We believe the -5p- 400D is the finest vacuum tube voltmeter
offered today. It is the best we have ever built, and we feel sure
you will find it the most accurate, dependable and broadly use-
ful voltmeter you have ever used.

The 400D is a completely new instrument, combining
features never before available in one voltmeter with time-
tested conveniences of the 400C.

Frequency coverage is twice that of the 400C, and accuracy
is materially improved. The 400D has a new amplifier pro-
viding approximately 56 db of feedback in mid-range. This
assures highest stability and freedom from calibration change
due to external conditions.

COMPLETE |

COVERAGE

VACUUM TUBE

pS {0

Finest QTI) volimeter built—-successor to

Input impedance is 10 megohms, assuring that circuits un-
der test are very lightly loaded. New output circuitry makes
possible the use of the insttument as a broad band, high gain
amplifier over the full frequency range.

Model 400D is protected against overloads as great as 600
volts on all ranges. Its indicating meter is a special 1%, 1 mil-
liampere instrument with a 4" scale and knife-edge pointer.
All coupling and bypass condensers are sealed, and electrolytic
condensers are long-life type designed for more than ten years
of trouble-free service. Circuitry and mechanical layout are
particularly clean and provide ready access to all parts. A new,
compact, streamlined metal case insures handling ease and
occupies minimum bench space. Fold-out front legs tilt the
instrument for more convenient reading when desired.

SIMPLE OPERATION

-hp- instruments are noted for their simple operation; -hp-
400D is particularly easy to use. Ranges are queckly selected
on a front panel switch which changes sensitivity in precise
10 db steps. This, plus calibration of the meter in db, means
direct readings are available without calculation or conver-
sion, between —72 dbm and +-52 dbm. (0 dbm = 1 mw in
600 ohms.) Meter voltage scales are arranged in mulciples of
1, 3, 10, 30, etc., so that readings are always in the upper two-
thirds of the scale — where maximum accuracy is obtained. Fur-
ther, a new circuit virtually eliminates switching transients.

HEWLETT-PACKARD

28 Want more information? Use post card on last page.
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400C’'S!

NEW BROAD USEFULNESS

Its speed, accuracy and versatility permit che 400D to be used
for measuring amplifier gain, network response, output level,
and almost all audio and rf volrages as well as video and TV
voltages. In many instances, the voltmeter will also measure
hum and noise directly besides determining power circuit and
broadcast high frequency vacliages. It further serves as an
audio level meter, a high gain broad band amplifier; it detects
nulls, monitors waveforms (:n conjunction with an oscillo-
scope) and measures coil “Q,” capacity and resistance.

For Complete Details, See Your -hp- Representative or Write Direct

HEWLETT-PACKARD COMPANY

3033A Page Mill Road ¢ Palo Alto, California, U.S.A.

Field representatives in all principal areas

FRZQUENCY RESPONSE WITH LINE VOLTAGE CHANGE

é HGI
S 0 121y
g | / { G 5000 mlv*{
.Iblcm Ueps 100cps IUUOLPS 000 cps 0.lmc Tue Dme
FREQUENCY
» FREQUENCY RESPONSE WITH AMPLIFIER TUBE AGING
g ] 76500
e —
= e 7,Ajssoo | 9 3000 "\\
lers Wees 100¢ps 1000ces 0.000ces Olnc Jue [

Fig. 1. Typical variation in accuracy with line voltage changes and mutual
conductance changes (geometric mean value of the four amplifier tubes).

INSTRUMENTS

SPECIFICATIONS

Voltage Range: 0.1 nullivolt to 300 volts. 12 ranges, front
panel switch. Full scale readings from 0.001 to 300 volts.

0.001 0.03 1 30
0.003 0.1 3 100
0.01 0.3 10 300 volts.

Frequency Range: 10 cps to 4 megacycles.

Accuracy: With line voltages of =109 (103 volts to 127
volts), overall accuracy is 2% of tull scale, 20 cps to 1
mc; 3% of full scale, 20 ¢ps to 2 me; =5% ot full
scale, 10 cps to 4 mc.

Long Term Stahility: Reduction in G:m of amplifier tubes to
75% of nominal value results in error of less than 0.59%,
20 cpsto 1 mc.

Calibration: Reads r.m.s. value of sine wave. Voltaze indica-
tion proportional to average value of applied wave. Linear
voltage scales, 0 to 3 and 0 to 10; db scale, 12 db o
-+ 2 db, based on 0 dom = | mw in 600 ohms, 10 Jdb
intervals bertween ranges.

Input Impedance: 10 megohms shunted by 15 uufd on ranges
L to 300 volts; 25 upfd on ranges 0.001 to 0.3 volts.

Amplifier: Qutput terminals are provided so voltmeter can be
used to amplify small signals or to monitor wavetforms un-
der test with an oscilloscope. Qutput approximarcly 0.15
volts r.m.s. corresponding to full-scale meter detlection. In-
ternal impedance, 50 ohms. Gain approximately 150 for
0.001 volt range.

Power Supply: 115/230 voles == 1057, 50/1.000 cps, 70 watts.

size: Cabinet, 1034 high, 7" wide, 104" deep. Rack mount-
ing on 19” x 7" pancl available ar $10.00 additional.

Weight: 19 Ibs; shipping weight. approximately 24 Ibs.
Price: $225.00 f.o.b. Palo Alto, California.

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

COMPLETE
COVERAGE

ELECTRONICS — May, 1954
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Autcmatic testing and recording
permits accurate ewaluation of
greater numbers cf resistors.

MAKES SO MANY JAN AND

56 different IRC resistors is today’s figure—
all equivalent to JAN or MIL specifications.
And all are standard units, available on
excellent delivery cycle! If you manufacture
end-equipment for the armed forces and must
meet these specifications, or if you apply them
as standards to your own requirements, depend
on IRC for everything you need. For,
manufacturing the widest line of resistors in the
industry—127 different types in all—IRC is
logically your best source of JAN and
MIL type units.

JAN and MIL Specifications are
basic guideposts for electronic
advancement, whether used as
engineering reference points or
as procurement standards. IRC’s
dual emphasis on mass produc-
tion and frequent, accurate per-
formance testing assures you of
the highest performance stand-
ards at the lowest possible cost.
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- Boron & Deposited Carbon Precis-

tors e Power Resistors « Voltmeter
Multipliers s Low Wattage Wire

Wounds e insulated Composition
Reslstors e Volume Controls ¢ = -

Precision Wire Wounds s Ultra HF .
and Hi-Voltage Resistors s Selen-
ium Rectifers ¢ Insulated Chokes

e Hermetic Sealing Terminals ¢

G

S

JAN-R-29 specification

For all requirements of JAN-R-29
Specification, Amendment 4, IRC
sealed precision Voltmeter Multipliers
functien efficiently even when exposed
to the most severe humidity. Used
with 1-milliampere DC instruments,
they enable voltage measurements to
be made up to 6000 volts. Send for
Bulletin.

JAN-R-184 specification

Unusually stable and inexpensive, IRC
BW Wire Wounds meet JAN-R-184
Specification, Amendment 5, at 14 and
1 watt. Resistance element is uniformly
and tightly wound on insulated core.
Molded housing provides full insula-
tion. Widely used in meters, analyzers,
high stability attenuators, low-power
ignition circuits, etc. Send for Bulletin.

MIL-R-26B specification

For high power dissipation, IRC Power
Wire Wounds meet every commercial
requirement of MIL-R-26B Specifica-
tion, Characteristic G. Tubular,
flat, fixed, adjustable, inductive, non-
inductive, lead, lug and ferrule types
provide resistors for virtually any
circuit. I'rom 5 to 225 watts. Send for
Bulletin.

MIL-R-11A specification

IRC Advanced BT Resistors meet and
beat MIL-R-11A Specification, Amend-
ment 2. Filament-type resistance
element and cother exclusive features
afford extremely low operating temper-
ature and superior power dissipation
in a compact, light, fully insulated unit.
Available at !4, 15 and 1 watt to MIL
specification and 2 watts to commercial
specification. Send for Bulletin.

C — = —
HERMETIC

Overcomes limitations of other types of
hermetic sealing terminals.

Molded KEL-F* body—chemically inert to
organic solvents, acids. oils, fumes.

Rugged construction—tough and resilient:
withstands constant vibration.

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

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

Send me data on [J MF Voltmeter Multipliers,
O BW Resistors, [] Power Wire Wounds, [ Ad-
vanced BT Resistors, (0 HS-1 Terminals.

Name.

Title.

Company.

Address.

City _Zone State.




TWO NEW INSTRUMENTS FOR PRODUCING

4
L 4

NTSC STANDARD COLORS

MM
Sormrm< \
om>o

10 with
The MODEL MULTI-CHROME

CHROMABAR i s o
Multiple Color Bar Generator

features...

No critical circuits to adjust.
NTSC Standard Colors: Green, Yellow, Red, Magenta, Blue, Cyan, White and Black.

rAZMO>=

No other equipment needed to produce colors on Color TV receivers.

Includes crystal controlled color sub-carrier and built-in horizontal sync generator.

o % & 6 ©

Can be used to modulate the single or multi-channel Mega-Pix for overall checking of color
receivers.

® Self-contained power supply. Designed for engineering, production and service.

with the MODEL UNI-CHROME

[2.
Has All Above Features Except
Colors Are Presented Singly.*395.00
(1) The Model Multi-Chrome Chromabar

T Specifications. ..

Yy OUTPUT:

Signal: All 6 NTSC standard col-
ors plus black and white simultan-
eously at video frequency.

Polarity: Positive and Negative.

o
e e
st e s Sy
e e

rrrsr S
P A A

{ Amplitude: Continuously vari-
!  able to maximum of 1.4 volts,
peak-to-peak into 75 ohm load.
" . i g Oh 3 A | Higher levels across higher im-
O : G pedances.
3% Power Supply: 117 v. $10%,
0 e ey 50 to 60 cps. Power for all circuits
(2) The Model Uni-Chrome Chromabar e electronically regulated.
Write for details, including information Price: $795.00, f.o.b. Pine Brook,
on convergence checking -~ N N. J.

-

KAY ELECTRIC COMPANY

14 Maple Avenue riga gL Pine Brook, New Jersey

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



Rigid steatite
bobbin keeps
pie windings

Ohmite-compounded,
special resin encloses
all parts. lts coeffi-
cient of expansion
closely matches that
of bobbin, wire, and
terminals.

in-place.

Resistonce wire
welded to ter-
minals insures
perfect con-
nections,

Bobbin is com-
pletely encap-
suloted — ends
and even cen-
ter hole.

°) iral WA il g _j:®

Proudly announces the

RITEOHM

completely encapsvlated

precision resistor
type 85 and 86

Exceeds

MiL-R-93A

Amendment 2
at 125°C ambient

Now . . . a new Ohmite encapsulated, wire-
wound, precision resistor, designed to

/d : provide absolute stahility. Winding is
; “”’ " ’ protected against moisture or mechanical
% ..‘I-a damage by a rigid steatite bobbin encapsulated
;& in Ohmite-compounded, special resin. Resist-

ance wire is welded to terminals. Axial-lead
and lug types, in sizes from !4 to 1 watt
(125° C ambient) in a wide range of resistance
values. Tolerances to + 0.1%,.

il <o ORI DALT 15 35

Descriptive Bulletin OHMITE MANUFACTURING COMPANY, 3610 Howard Street, Skokie, Illinois (Suburb of Chicago)




OHM

The ONLY Complete Line of

RHEOSTATS

meeting the requirements of

MIL-R-22A

OHMITE WATT “OFF”
mooeL  "YPE  pating ENCLOSED pogirion
H RP101 NO NO
RP102 NO YES
RP103 NO YES
2%
RP111 YES NO
RP112 YES YES
RP113 YES YES
RP151 NO NO
J RP152 NO YES
RP153 NO YES
50
RP161 YES NO
RP162 YES YES
RP163 YES YES
RP201 NO NO
G RP202 15 NO YES
Ohmite can furnish rheostats in every one of the 26 tvpe gRAG L YES
designations to meet the requirements of MIL-R-22A. RP251 NO NO
By standardizing on Ohmite rheostats, you can cover all of K RP252 100 NO YES
your needs for both civilian and government jobs and, at the L2 Y YES
same time, give vour customers the utmost in rheostat RP301 NO NO
performance. Ohmite rheostats have proved their dependability L RP302 150 NO YES
in meeting the severe requirements of MIL-R-22A . . . the RF303 ie YES
5-hour vibration test, 50-hour salt-spray corrosion test, 150-hour P RP351 25 NO NO
95% humidity electrolysis test . . . and others. Their all- N RPA01 300 NO NO
c(‘zrmnic construction . . . lll]if()l‘l?l ’windings locked ’in place by R RP451 50 NO NO
vitreous enamel . . . smoothly ¢liding, metal-graphite brush . ..
. > . . T RP501 750 NO NO
insnre close control and years of trouble-free service. 1t will
U RP551 1000 NO NO

pay you to standardize on Ohmite rheostats for your products.

OHMITE MANUFACTURING CO., 3610 Howard St., Skokie, lllinois (Suburb of Chicago)

O FIPALT B iz



Today's most modern design
for complete pulse analysis...

Ji'HIGH VOLTAGE

The new Du Mont Type 329, in addition to the most advanced
circuitry for full signal analysis, provides the high accelerating
potential — provides the high pattern brilliance required for
viewing rapidly rising wave fronts of low repetition rate and
high speed single transients. Moreover with such features as
the d-c amplification, and sweeps extending down to 4 seconds
duration the Type 329 is ideally suited for the entire range
of general laboratory applications, including cven low-
frequency, mechanical investigations.

All operating voltages are electronically regulated to provide
unchanging sensitivity necessary for accurate pulse
measurements,

High-level, linear sweeps, driving the most distortion-free
cathode-ray tube yet made (see box below) assure precision
of signal measurements.

Precision attenuators. plus the low-drift, stable, regulated d-c
amplifier provide accurate amplitude measuring capabilities.

Wide-range undistorted deflection of the Y-amplifier allows
greatly expanded portions of signals to be positioned on screen
for measurement.

Calibrated sweep expansion and delay are provided in the new
Du Mont Notch Sweep. This feature permits any 5% of the
pattern, such as pulse rise time, to be expanded precisely ten
times while the remainder of the signal is displayed unexpanded
and thus may be easily related to the expanded portion.

The latest circuit techniques and most advanced cathode-ray-
tube design have been combined to make the Type 329 a truly
modern, versatile high-frequency cathode-ray oscillograph. We
invite your detailed examination of this fine instrument.

For full specifications or demonstration write to:

Technical Sales Department
ALLEN B. DU MONT LABORATORIES, INC.
760 Bloomfield Ave., Clifton, N. J.

TYPE SATP-
MONO-ACCELERATOR CATHODE-RAY TUBE

The extremely high precision inherent in the design of the
Type 329 would have been achieved in vain were it not for the
riew Du Mont Type SATP- Mono-accelerator Cathode-ray tube.
For Du Mont’s mona-accelerator tubes alone provide the superb
resolution, the unprecedented freedom from distortion required
to exploit fully the precision of the electronic circuits.

This unretouched photo of the pulse chain illustrates the
excellent edge-to-edge focus of the Type 5ATP-, as well as the
fine linearity and resolution.

IR IR IR I R A
! ! H

LT P
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the NEW

DUMONT TYPE 329
Cathode-Ray Oscillograph

e D-c, wide-band oscillograph usable to 20 MC and beyond (3db down at
10 MC).

e D-c sensitivity, 0.2 volts full scale (0.14 volt per inchl.

o Pulse response, 0.035 usec.

e New, high-oltage, high resolution Du Mont Type SATP- mono-accelerator
Cathode-ray Tube for optimum pattern fidelity.

e Accelerztinig Potential, 6000 volts; equivalent brightness of conventional
tube operated at 10,000 vaits.

® Precisicn, directly calibrated sweeps. Simple one-point re-calibration
against built-in standard.

e No tube selection necessary.

e New and unique Du Mont Notch Sweep for calibrated sweep expansion
and delay.

e Precision amplitude calibration from built-in voltage standard.

e Any 1.4 inch portion of 2.8 inches of undistorted vertical deflection may
be positioned on-screen.

o Electroric regulation of all power sources including critical filaments for
maximum stability.

DOMESTIC PRICE S],485

oUMONT

ALLEN B. DU MONT LABORATORIES, INC.
760 BLOOMFIELD AVE., CLIFTON, N. J.

Want more information? Use post card on last page. 33



F.M. DEVIATION birecrLy MEAsuRED

THE BESSEL ZERO or ‘ Disappearing Carrier ” method of measuring deviation

requires complex monitoring equipment, an accurately known modulation R

frequency, and, finally, mathematical interpretation of results.
With the compact and easy-to-use Marconi Deviation Meter, the modulation

frequency need not be known and deviation is directly read on a meter scale.

F. M. DEVIATION METER TYPE TF 934

Carrier Frequency Range: 2.5 to 200 megacycles.
R.F. Input Level : 55 millivolts to 10 volts.
Deviation Measurement Ranges: o to +5 kc, o to 425 kc and o to +75 ke
Accuracy of Deviation Measurement : +3% from full-scale to half-scale up to 12 ke and
+69% up to 15 kec.

Modulation Index 1.3

Full data and prices of any of the items listed below will be mailed immediately on request:

F.M. DEVIATION METER TF 934 - UNIVERSAL BRIDGE TF 868
FM/AM SIGNAL GENERATOR TF 995A - STANDARD SIGNAL GENERATOR TF 867

Alsc
VACUUM TUBE VOLTMETERS - FREQUENCY STANDARDS - OQUTPUT METERS Modulation Index 2.4
WAVEMETERS - WAVE ANALYSERS - Q METERS - BEAT FREQUENCY OSCILLATORS The Carrier “Disappears”

BESSEL ZERO METHOD

MARCONI INSTRUMENTS

23.25 BEAVER STREET : NEW YORK 4

CANADA ; CANADIAN MARCONI CO., MARCONI BUILDING, 2442 TRENTON AVENUE, MONTREAL
ENGLAND: Head Office: MARCONI! INSTRUMENTS LIMITED, ST. ALBANS, HERTFORDSHIRE
Munuging"/\gcms in Export: MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2
C.65

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



INTERNATIONAL RECTIFIER

EL SEGUMNDO
CALIFORNIA

Applications
from
—60°C to+100°C

AVAILABLE NOW!
INTERNATIONAL RECTIFIER
CORPORATION's newly
developed “"RED DOT" series
of germanium diodes with
superior forward and
reverse characteristics at
temperatures to 100°C.

For complete info-mation
on "RED DOT” high
temperature germanium
diodes to meet ycur
particular specifioations,
write Dept. C

for Bulletin ER-191.

I{NTERNATIONA[ RECTIFIER

Executive Offices: 1521 E. Grand Ave., El Segundo, Callf Phone. ORegon 8- 6281
Chicago Branch Office: 205 West Wacker Drive: Phone: Franklin 2-3889
New York Branch Office: 501 Madison Avenue: Phone: Plaza 5-8665

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




e TR
A

: OSCILLOSCOPE

TEKTRONIX TYPE 524-D

uses 243 Bradleyunits and 21 Bradleyometers

The Tektronix Type:524:D Cscillo-
1 scope featur=s a buili-in svnc sep-
{ arator, varieble delayed sweeps
:  at the frame rote, d: ¢ ta 10°mc

i

This portable, precision cathode-
ray oscilloscope, made by Tek-
tronix, Inc., of Portland, Oregon,
is specifically designed for main-
tenance of television transmitter
and studio equipment.

Its netwark of circuits employs
hundreds of Allen-Bradley fixed
and adjustable resisfors . . . 264
units in all. Since these units are

rated at 70C . . _instead of 40C

. stability of the oscilloscope
circuit characteristics is assured.

Bradleyunits and Bradleyome-
ters withstand extremes of tem-
perature and hemidity. So, if
your electronic equipment must
give quality performance, avoid
trouble by specifying Allen-
Bradley radio resistors.

frequency response, wide uweep
ronge, 4 kv accelerating potential.

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

® o
ALLEN-BRADLEY

FIXED & ADJUSTABLE RADIW&ESISTORS

4

The Type J Bradleyometer has a
solid molded resistor ring which
can be made to satisfy any re-
sistance-rotation requirement. All
ferrous parts are made of corro-
sion-resistant metal. There are
no riveted, welded, or soldered
connections in the Bradleyometer.

T2 gUaLTY =

Sald exclusively ta monufacturers of radio and electronic equipment
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Years of expervence

[)roves to users . . .

18 YEARS

[ V ! 18 YEARS
the dependabilaty of | Wes ?;;: W

OVAR o ®

Glass-sealing Alloy

18 YEARS
12 YEARS .

Cm— ¢
TWUBES

13 YEARS

11 YEARS

Z?omac

6 YEARS

3 ; _
associates
The ideal alloy for glass sealing, Kovar matches the expansivity 5 YEARS
of certain hard glasses over the entire working temperature
range. It resists mercury attack, has ample mechanical strength
and seals readily. A permanent and impervious bond is ohtained

by a closely controlled thickness of oxide on Kovar alloy
inter{used with hard glass.

&_/.‘
Kovar is a cobalt, nickel, iron allov, manufactured under :
very carefully controlled conilitions, and supplied by Stupakoff ;< @ D 18 YEARS
in the form of: SHEET, ROD. WIRLE, FOIL, TUBING, EYE.
LETS, LEADS and FABRICATED SHAPES. The prominent 7 YEARS
users of KOVAR and the length of time they have employed
this metal are convincing proof of satisfaction.

Full information on the use of Kovar is given in Stupakoff
Bulletin 145, which we will send upon request.

Stupakoff’ CERAMIC & MFG. C0.

Latrobe, Pennsylvania ! 13 YEARS

18 YEARS

* Westinghouse Trade Mark No. 337,962
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The

The “skin,”” or plated coating, on
CTC terminals gets extremely close
scrutiny from our quality control engi-
neers. And we take pleasure in this care-
ful watching because —

We know, as a result, that you can
depend on CTC terminals for electro-
plated coatings of guaranteed minimum
thickness — whether to government
specifications or your own.

Qur “watching” of these coatings in-
cludes periodic bend tests for adhesion,
and periodic microscopic inspection of
cross sections for coating thickness.
These are but two of many examples of
quality control that enable us to offer
customers guaranteed elecironic com-
ponents . . . custom or standard.

Besides terminals, we pay close atten-
tion to the production of CTC terminal
boards, capacitors, swagers, hardware,
insulated terminals, coil forms and coils.
For all specifications and prices, write
to Cambridge Thermionic Corporation,
437 Concord Avenue, Cambridge 38,

38

“skin’” we love to watch

Mass. West Coast Manufacturers con-
tact: E. V. Roberts, 5068 West Wash-
ington Blvd., Los Angeles 16 and 988
Market St., San Francisco, California.

Terminal Data: Our standard terminal line in-
cludes 30 types, each in varied shank lengths.
Made of silver plated brass, coated with water dip
lacquer to keep them chemically clean for solder-
ing. Also available: combination screw and solder
terminals in 3 sizes, and a complete line of phenolic
and ceramic insulated terminals. All materials,
processes and finishes meet applicable government
specifications. Special order finishes include hot
tin, electrotin, cadmium plate or gold plate.

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components,
custom or standard

Want more information? Use post card on last page.

Standard CTC Terminal Boards as well as those
made to your own specifications by CTC are avail-
able. Standard in cotton fabric phenolic, nylon
phenolic or grade L-5 silicone impregnated ceramic.
Custom made in cloth, paper phenolic, melamine,
or silicone fibreglas laminates, imprinted as re-
quired and lacquered or varnished to specifica-
tions MIL-V-173 and JAN-T-152.
?

A~
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s :
w@ /for your convenience!

General Coramics ALUMINA CERAMIC

*Conforms to the requirements of Grade L-5A in accordance with JAN-1-10.

SOLDERSEAL HEIIMHIB TERMINAL

THE ITEMS SHOWN ARE STANDARD STOCK ’_ ] il

TERMINALS. DIMENSIONAL TOLERANCE, 503
+11,% BUT NOT LESS THAN *.010" » G — o ngh Mechanical
» Strength

W N L E * Resistance to
: . Thermal Shock
* fast, Fasy
Instaflation
e Permanent
Hermetic Sealing

DAL4247
DAL4248
DAL4269
DAL4270»
DAL4271

446 084 250
L9 A7 281
Rall 093 )

> 375
.187 781

on THIS TYPE TERMINAL ON
ETALLIZED SURFACE DAL, 5,

~—— GLAZED SURFACE

F
4
-
—

“DALA266
These terminals are made of glazed Alumina Cer- mersion in 60/40 solder at 450°F for 12 minutes
for dip soldering will not injure the metallic coat-

amic. Lugs and eyelets are hot tinned brass and
metallized areas are silver fired on ceramic, copper  ing. For complete information and quotations call,

electroplated and tin fused for soft soldering. Im-

Vo W CERAMICS CORPORATION

— GENERAL OFFICES and PLANT: KEASBEY, MWEW JERSEY

GHT DUTY REFRACTORIES, CHEMICAL STONEWARE, IMPERY10%S GRAPHITE, FERRAMIC MAGNETIC CORES

39

write or wire today.

MAKERS OF STEATITE, ALUMINA, ZIRCON, PORCELAIN, SOLDERSEAL TERMINALS, LI

Want more information? Use post card on last page.
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FOR DEPENDABLE MEASURING INSTRUMENTS
X ...come to NEW LONDON!

R — N T :

PR i e R Sy 5 #

JHF TV SWEEP GENERATOR ||/ 1]/

¥ i . 5 ¥ & . 3 . » fm - . .
3 B R R A e A s F ol

s, b P35 L

The Model 130 features continuous frequency coverage in
one band; at least one volt output into 75 ohms; wide sweep;
blanked signal on return sweep provides a reference

: i baseline
> emp———— »

i

s S SPECIFICATIONS

' i ’ Freq. Range: 450-900 mc Sweep Width: 0-40 mc min.
Sweep: 60 cycle, sine wave

Qutput: (1.) 0.1-1.0 volts (2.) 0.01-0.1 volts approx.

B e R fanae
~ MODEL 1000
Al b B e B BT e

e
ARALS SRR e i e -

£ |

Designed to give precision performance over a single tuning range.
Has negligible leakage and very low spurious outputs. No auxiliary
frequency changer unit required.

SPECIFICATIONS

Tuning Range: 27-230 mc Output: 0.02-100,000 microvolts e
Freq. Deviation: (1.) 0-30 kc; Int, Mod.: 400 and 1000 cycles
(2.) 0-150 ke

“‘A G (.”@. " Ay %.‘- g/@‘ = Simat %.'» : e - IE o i F '
wo1g = 'NME-LIH| '@Q‘g o]k E . U E. :MUDEL -’ 5 °
E RO T = - § 2 £ . 4 - ; :

Ideal for measuring receiver noise in television tuners, receivers
and other applications between 10 and 900 me. Designed for operation
with 300 ohm receivers with less than 0.5 db errcr. Noise figure 0-19 db

S MopEL 155 B

i
== »

Desizgned to operate between 2700-3400 me. Can be pulse modulated
and is suitable for testing receivers and transmitters.

SPECIFICATIONS

Power Cutput: Atten. calib. to RF Power Input: Measure aver-
read peak power output in db age power up to 200 mw.
below 1 mw in 50 ohm load. Leakage: Less than -95 dbm.

Other products manufactured by New London Instrument Company include: High Gain Wide
Band Amplifier — UHF Grid Dip Oscillator — Square Wave Generator — Balun. Write for detailed
specifications and catalog on our complete line of measuring equipment.

NEW LONDON/INSTRUMENT

P.O. BOX 189E, NEW LONDON. CONN. ,

40 Want more information? Use post card on last page. May, 1954 — ELECTRONICS
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Now . . . long-awaited silicon junction diodes

| are available; developed by Texas Instruments,
ACTUAL SIZE a leading transistor manufacturer.
Operating temperatures up to 150°C are safe,

offering a new degree of design freedom!

New . . . extremely low back current characteristics,

as low as 0.001 microamps at rated voltage. Glass-
to-metal hermetic seals, of course. For more detailed
information on these new silicon junction diodes — and on

other new TI semiconductor products — write today.

TEXAS INSTRUMENTS
I N ORPORATETD

ELECTRONICS — Mcy, 1954 Want more information? Use post card on last page.
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Geners/ FPbte Podticts

that solve your Electronic Problems

-

TRUFLEX THERMOSTAT METALS

®

¥

TRUFLEX thermostat metals are manu-

factured in a wide varicty of types, each
with a different reaction (o temperature.
Uniformity of metal insures accurate and
consistent performance. Precision parts
fabricated to exact specifications.

COMPOSITE CONTACT MATERIAL

Precious metals and alloys bonded to
base metals available in following types
— overlay, single and double edgelay,
single and double inlay, Top-Lay, ready
for you 1o fabricate into contacts.

COMPOSITE METALS

Available in practically any combination
of precious to precious, precious to base
or base to base metals. Combinations for
electronics include aluminum-clad iron,
nickel-clad iron for anode materials.

ALCUPLATE
Copper-clad aluminum for component
cases or cans, chassis, cooling fins, etc.,
light weight, excellent conductivity. Cop-

per surface is ideal for soft soldering and
electroplating.

GENERAL PLATE PROD

0 ifer — Alumi- oty
‘ Al‘:a:gng?c'kgl-:l'nd steel for wi
ou

types.
anode plates.

fining

d
) Coppcr-cla
te() X
’ ‘ilfx‘:::um for colgnpor;;;s‘
2éas(-:c» chassis, €00 ing
sy
condenser blades, etc.

powder and fabricated parts.
. o .+ _ Solder-clad braz; and solderability.
" g or Si\hertgﬁ‘d é\;: ’ Bondw;\(i:n fosro carbide-upped
i lLighiwet L
minum for P
densers, €tC. -
d Contac! _ Phosphor -
Lz ] (i‘:\nc'::n‘se%n sirength * Ei:rc'i“c.o?per for high condu
?‘?c'f"ﬁl}ger life at reduce clad copPel.
cost.

i __ TFabricated

S
« Collector Rings — o RN T
olid precio ;
f;:)e‘gi(s)us-c a base metals

; cost.
n £ low
m fraction ©
ises ranging fro ? am-
i‘r.“anch ‘o few feet in di  $720
eter.

Alloy
spring

Metal —
Thermostat ey,
: gﬁ?::‘.@;trip. formed g{ﬁ:r:e i
and assemblies pro
specification.

ium
« Thin Gavge .N\(‘a::{s —p—ﬁgryél;:ﬂ'
Tﬁx‘:ehary\:\ces Srellite alloys

¢ Platinu

« Silver and Gold Brazing Alloys —
Available

Confiex — Copper-clad spring

.

steel for
mal con

3 dening
ete Age-Hard
M-:“%grrosnon resxs?ir;t'
material Orﬁnger
phragms, springs,
stock, etc.

tan
* Revia

Write for catalog PR700
etc.

ucrs

m-Group Metals — S?e(;t.
tubing, Pparts od all
Complete assay a0 '
facilities for platin
group metals.

electrical and thna;-t
ductive Springs

viar Wave Guide Tubing
e range of sizes 10 BOY
ernment specifications.

COMPOSITE CONTACTS

General Plate can supply all types of
fabricated composite contacts, buttons,
rivets, contact assemblies made 1o cus-
tomer’s specifications. These contacts

give electrical conductivity and long life
at reduced costs.
R I

WAVE GUIDE and COLLECTOR RINGS

RECTANGULAR WAVE GUIDES. Solid
silver, silver lined brass or aluminum.
Sizes 10 government specifications.

COLLECTOR RINGS. Solid silver or
precious metal on base meral. All sizes,

as sheet, ~wire.

You can profit by using
General Plate Composite Metals!

General Plate Composite Merals, made by metallur-
gically bonding one metal to another, are available in
sheet, strip, tubing or wire in various widths, thick-
nesses and diameters.

Silver, gold and platinum-group metals bonded on
base metals give solid precious metal performance at a
fraction of the cost of solid precious metal. The pre-
cious metal provides specific performance requirements
such as electrical conductivity and corrosion resistance
while the base metal provides workability, strength,

Composite base metals provide a new group of engi-
neering metals with properties not available in solid
metals. Their use frequently results in lower material
costs as compared to solid merals.

In many electronic applications further economy re-
sults when General Plate supplies fabricated parts
ready for assembly into your product. General Plate
makes an infinite variety of fabricated parts, such as
electrical contacts, collector rings and TRUFLEX ther-
mostat metal parts to customer’s exact specifications.

General Plate Engineers will gladly help you with
your problems.

METALS & CONTROLS CORPORATION

GENERAL PLATE DIVISION

35 FOREST STREET, ATTLEBORO, MASSACHUSETTS
Want morc information? Use post card on last page.
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o AIRPAX has built
nearly !4 million choppers

o AIRPAX maintains an
engineering staff constantly
striving to impreve choppers

o AIRPAX has ample capacity
for large volume production
of choppers

o And AIRPAX choppers have
proven performance
life and reliability

N\

Y1,
'Y EAY

747 |

A00 CYCL

.‘:

\

J

11D
CHOPPEF

PROVEN PERFORMANCE

in large volume production
is your best guarantee

of quality!

FITS 7 PIN
MINIATURE
SOCKET



~hp— 490A and 491A Traveling-Wave
Tube Amplifiers are precision broad
band linear instruments making readily
available a group of measurements hith-
erto almost unobtainable.

These distinctly different new ampli-
fiers provide a convenient, straightfor-
ward method of amplification, modula-
tion or power increase to 1 watt. They
are ideal rf amplifiers for receiver and
detector applications, and greatly sim-
plify measurement of antenna patterns
and wide range attenuators. They are
also exceptionally useful as general pur-
pose, Jow level, low noise laboratory am-
plifiers. Connected to a signal generaror
of 1 milliwart output, —hp— 490A ampli-
fier will provide a full watt of output for
high level measurements.

COMPLETELY NEW DESIGN

Since 1946, when traveling-wave tube
amplifiers were first described, the radio
industry has been unable to benefit from

COMPLETE

COVERAGE

them because of the difficulty in cou-
pling signals in and out of the tube. - p—
has developed a simple new broad band
coupling method employing helices.
(See Figure 3.) There is no mechanical
connection to the inner helix, yet full
energy transfer is effected. The difficul-
ties found in previous experimental am-
plifiers using multi-element nerworks,
rapers and direct vacuum leads have
been overcome. Thus, for the first time,
a practical broad band high gain travel-
ing-wave tube amplifier has been pro-
duced.

TWO AMPLIFIERS OFFERED

—hp— 490A is designed for high gain,
low level applications. It provides at
least 35 db gain, noise level is less than
25 db, and pulse modulation character-
istics are remarkably good. (See Fig. 1.)
—hp—491A has 1 watt output full range.
Minimum gain is 30 db. Thus, the
equipment, together with a 1 mw “S”

Figure 1. Unique modulating fidelity of —hp—
490A is shown in double-exposed oscillogram of
0.1 usec pulses. First pulse (applied by -hp- 212A
Pulse Generator) is modulating pulse having rise
time of 0.02 usec; delay through tube approxi-
mately 50 millimicroseconds. Second pulse is rf

output; note absence >f deterioration.

band signal generator such as —hp—
G16A, provides a versatile 1 watt source
for high power testing throughout the
2 to 4 kmc range.

Both instruments include simple con-
trols for varying traveling-wave tube
anode and helix voltages for best per-
formance. Further, a panel meter and
selector permit ready measurement of
cathode, anode, helix, and collector cur-
rents for performance evaluation or con-
rinuous monitoring. No adjustments are
necessary during operation.

Figure 2. —hp— capsulated Traveling-Wave Tube.
Note input and ouput coaxial lines with Type N
plugs for connection to front panel of amplifier.

l HEWLETT-PACKARD

Want more information? Use post card on last page.
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New@ 490/491A
Traveling-Wave Tube Amplifiers

® Radically new coupled-helix design
® Fyll “S” band coverage-2 to 4 kmc
® 1 watt output; 30 and 35 db gain

® Millimicrosecond pulse modulation

® Compact, portable, easy to use

REPLACEMENT TUBES

To eliminate critical adjustments and
assure that rubes and coupled helix com-

are integral. When delivered, the
replacement tube is thoroughly tested,
ready to plug in and use.

ponents are properly matched, —bp— re-
placement tubes are capsulated in a unit
wherein the tube and coupling helices

-hp- 490A

Frequency Range: 2 kmc to 4 kmc.

Gain: 35 db minimum.

Output Power: 25 milliwatts minimum.

Noise Figure: Less than 25 db.

Pulse Rise & Decay Time: Order of a few
millimicroseconds.

Pulse Delay: Approximately 50 millimi-
croseconds.

Modulating Voltage: Requires approx.
50 volts peak negative to reduce output
to 0.19% of initial value. Input imped-
ance: 50 ohms.

Hum, Spurious Modulation: At least 30
db below signal level.

Meter Monitors: Cathode Current, Anode
Current, Helix Current, Collector Cur-
rent.

Connectors, RF: Input and Output, Type
N; Modulat.on Input, BNC.

Size: Approximately 77 wide x 1034”
high x 18” deep.

SPECIFICATIONS

Weight: Approximately 70 pounds net,
90 pounds packed.

Power Supply: 115 volts +109%, 50-60
cps, approximately 125 watts.

Replacement Tube Price: Including Cap-
sulation, $650.00 less $125.00 credit
for return of defective tube and capsule.
Specify —bp— 490A-73A.

Price: Traveling-Wave Tube Amplifier,
complete including capsulated tube.
$1,100.00 F.O B. factory.

-hp- 491A

Frequency Range: 2 kmc to 4 kmc.

Gain: 30 db minimum.

Output Power: 1 watt minimum.

Noise Figure: Less than 30 db.

Pulse Rise & Decay Time: Modulation
not provided.

Pulse Delay: Modulation not provided.

Modulating Voltage: Modulation not
provided.

Hum, Spurious Modulation: At least 30
db below signal level.

Meter Monitors: Cathode Current, Anode
Current, Helix Current, Collector Cur-
rent.

Connectors, RF: Input and Qutput, Type
N; Modulation Input, not provided.
size: Approximately 77 wide x 1034”

high x 18” deep.

Weight: Approximately 75 pounds net,
95 pounds packed.

Power Supply: 115 volts +10%, 50-60
cps, approximately 250 watts.

Replacement Tube Price: Including Cap-
sulation, $650.00, less $125.00 credit
for return of defective tube and capsule.

Price: Traveling-Wave Tube Amplifier,
complete including capsulated tube.
$1,100.00 F.O.B. factory.

Above Data subject to change without notice

HEWLETT-PACKARD CO.

2997A Page Mill Road * Palo Alto, Calif. ,U.S.A.
FIELD ENGINEERS IN ALL PRINCIPAL AREAS

COMPLETE
COVERAGE

INSTRUMENTS

Want more information? Use post card on last page. 45
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Vacuum Cast DISCAPS answer the demand for a de-
pendable ceramic capacitor for Figh voltage applications.
The RMC Vacuum Cast process removes all air and
gases to form a hermetically sealed casing in perfect
contact with dielectric and terminals. The possibility of
cracks or fissures in the casing is eliminated.

The exclusive casting material meets all the require-
ments of an outstanding capacitor casing; it is highly
impervious to moisture, has great mechanical strength
and exceptionally good electrical characteristics.

\ For extra dependability specify RMC Vacuum Cast
N, DISCAPS.. . they are priced competitively with ordi-
\_ nary molded types. Your inquiry is invited.’

% 4w
\
\‘ 1" x %" across flats.
20 KY—500 mmfd with standard and special terminals,
N\
\ . ” ”
N\ Size—=1" x %" across flats.
20 KY—500 mmfd with No. 16 wire leads. Lead lengths
optional.
\\

~ %" x %" across flats.
W 15 KV=1200 K—50 to 200 mmfd
15 KVY—4500 K—200 to 1000 mmfd

~,
N %" x %" across flats.

~,
@ 10 KY—1200 K—50 to 250 mmfd
10 KY—4500 K—250 to 1000 mmfd

~ %" x W' across flats.
\~. 8 KV—N-1500—-10 to 50 mmfd
8 KV—-1200 K—-50 to 250 mmfd
8 KY—4500 K—250 to 1000 mmfd

*Patent Pending

C—D—E have No. 16 or No. 18 wire leads—length optional.
A New Development from the
POWER FACTOR AT 1000 CPS: 1% MAX.

RMC Technical Ceramic Laboratories LEAKAGE RESISTANCE: Guaranteed greater than 50,000 Megohms
LEAKAGE RESISTANCE AFTER HUMIDITY: 5000 Megohms

'______j/ N\
DISCAP RADIO MATERIALS CORPORATION
R A C GENERAL OFFICE: 3325 N. California Ave., Chicago 18, IIl.

CAPACITORS

.. FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
- MY/ |STRIBUTORS: Contact Jobbers Sales Co., 146 Broadway, Paterson 1, N. J.

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



IDEAS that start in a BELLOW

WHY ADJUST A COLOR
TV TUBE FROM WITHIN?

If you can physically move the deflec-
tion plates within a TV tube without
breaking the hermetic seal, you will get
much finer tuning, clearer images. But
how can this be done?

Have you
ever worked
with Bellows?

Although bellows aren’t always fea-
tured in engineering courses, they have
proved a welcome solution to many engi-
neering problems.

The color TV tube application outlined
above is but one of many ways in which
these leakproof, flexible assemblies can
prove useful. For instance, in the elec-
tronic field, Clifford Hydron Bellows
change the frequency inside magnetron
tubes, make adjustments inside hermeti-
cally-sealed instruments, move variable
plates inside vacuum capacitors, They
alsp act as expansion chambers in
mercury-filled wave guides, oil-filled
transformers and other electronic and
electrical equipment.

Clifford Hydron Bellows permit ex-
tension, retraction and 360° rotations
with 1009, metallic seal.

ELECTRONICS — May, 1954

BELLOWS GIVES PROPER SEAL

To make any physical adjustment with-
in a vacuum, you need a seal that is both
leakproof and flexible. This is what you
get when you use a Clifford Bellows. For
instance —

CLIFFORD MANUFACTURING
COMPANY, Grove Street, Waltham 54,
Mauassachusetts. Div. of Standard-Thomson
Corporation. Sales offices in New York;
Detroit; Chicago; Los Angeles; Waltham,
Massachusetts.

CLIFFORD MANUFACTURING COMPANY
119 Grove Street, Waltham 54, Massachusetts

Gentlemen:

HERE'S HOW IT CAN BE DONE

In the diagram, you can see how a
Clifford Bellows (A) can be inserted in
the deflection plate circuit. Plates can
be adjusted within the TV tube without
affecting the vacuum.

ONWA”HAM' MASS&‘

%
O sranparD - O™

AU BtLLOWS
(0 Y IXCHANGERS

Please send me information on bellows application for vacuum tube adjustments. Also for:
[J Transmitting motion between mediums ('] Controlling and indicating temperature [] Sealing
rotary shafts or packless valves [0 Transmitting motion hydraulically to remote points
[0 Providing for thermal expansion [J Providing shock mounting or vibration dampening

H
|
|
|
|
|
|
: [J Differential pressure maintenance
|
|
|
i
I
]

Want more information? Use post card on last page.
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ARMSTRONG CORK CO. BELL AIRCRAFT CORP.

=

B

E

HO IN INDUSTRY.

'S wW
WHO : EDUCATION?

RESEARCH, GOVERNMENT,

187
lab Catalog No-
nd for He:\:x\ob Laboratory

q M

. list of
LOS ALAMOS 4 . lus an |m. p ourself RADIO CORPORATION
PROVING GROUNDS b users - - .You will find Y 3 OF AMERICA
F\ex\ob © of company when you hav t
K e bes . r nex
|gtthndclrd design and build you
o]

[ ultation
panel installation .. Cons

without obligation.

Just se
cover'lng our

M

n

NAVAL AIR

: WESTINGHOUSE ELECTRIC CORP. DEVELOPMENT STATION

COMMONWEALTH EDISON CO. LACLEDE GAS CO.

%
%

DISTRIBUTION SWITCHBOARDS . CONTROL BOARDS . TEST PANELS AND UNITS
PRECISION TIMERS « CHRONO-TACHOMETERS . PIPELINE NETWORK ANALYZERS

The STANDARD ELECTRIC TIME COMPANY

97 Logan Street - Springfield 2, Massachusetts

Want more information? Use post card on last page.
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PROPERTY AND APPLICATION DATA ON THESE
VERSATILE PLASTIC MATERIALS: DU PONT NYLON,
“ALATHON," “TEFLON,” “LUCITE.”

NI

-1954

NO. 2

Anchored Sleeves of DuPont Nylon Resist

Corrosives, Heat, High Electrical Currents

One-piece nyl()n part permits installation

TV tube carrying
20,000 volts insulated
Du Pont <Alathon”

A ring and sleeve extruded of
Du Pont “Alathon” polyethylene
resin is now being used by many
television-set manufacturers to insu-
late the outer portion of their metal
picture tubes that carry up to 20,000
volts.

“Alathon” has excellent diclectric
strength, low dielectric constant
(2.3) and low power factor (0.0005).

Because of its very low moisture-
absorption rate (0.01 by A. S.T. M.

with

test D-570-42), “Alathon”
passed exacting humidity tests nec-
essary to maintain prolonged insula-
ting value.

DuPont “Alathon” offers another

casily

important advantage. Its flexibility
simplified installation. Shippingcosts
are reduced because “Alathon™
absorbs shock, making it possible to
pack sets as units and thus eliminate
shipping the delicate tubes sepa-
rately. And reassembly time and
labor costs at outlets are eliminated.

Du Pont “Alathon” is also widely
used for such insulating applications
as TV lead-in wire, and police and
fire alarm cables.

of cable terminals in five fewer steps

A molded, one-piece insulating slceve of Du Pont nylon has been developed
by The Thomas & Betts Co., Inc. This sleeve is permanently staked on the
terminal barrels of their Sta-Kon terminals, for conductor sizes from #22

Properties of Du Pont
“Lucite” acrylic resin

Du Pont “Lucite” provides a combina-
tion of properties of potential use to
electrical design cngineers. These proper-
tics nclude:

MECHANICAL: Tensile strength at 73°F: 9,000 psi;
at 170°F, 4,300 psi. Modulus of elasticity at 77°F:
400,000 psi. Shear strength: 9,000 psi.

THERMAL: Coetlicient of linear thermal expansion
per°F: 5x10-5. Thermal conductivity: 1.4 BTU/hr/sq
ft. /°F/in.

ELECTRICAL: Dielectric strength, short time, 400
v/mil. Dielectric constant, 60 cycles: 3.9; 10% cycles:
2.9. Power factor, 60 cycles: 0.042; 105 cycles: 0.025.
Properties unaffected by mooisture, aging, weather,
or fungus.

OPTICAL: “Lucite’” transmits up to 92% of incident
light. Refractive index: 1.49. Clarity unimpaired by
aging or weather.

CHEMICAL: Dilute solutions of strong acids (like
battery acids) or alkalies do not attack ‘‘Lucite”.
Nor will dilute alcohols, aliphatic hydrocarbons, and
petroleum oils.

WEATHERING: “Lucite” does not craze or lose
transparency after long outdoor exposure. Colorless
“Lucite” is unaffected by sunlight.

WWAW.americanradiohistorv.com
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AWG to 250 MCM.
Du Pont nylon is a good insulat-

ing material . . . 6,000 volts can
be applied to the staked area with-
out puncturing the nylon insulation.
Molded nylon resists temperatures
as high as 250°F., as well as air-
craft hydraulic fluids, fuels, aromatic
oils and corrosive attack. Nylon is
also extremely resilient. It absorbs
shock without chipping or cracking,
and does not break down under
flexing strains or crimping pressures.
Because of the efficient design of
this molded Du Pont nylon sleeve,
Thomas & Betts Co. has becn able
to eliminate five of the eight steps
formerly required to insulate wire
and cable terminals, thus saving time
and reducing installation costs.
Parts made of Du Pont nylon are
mass-produced rapidly, and eco-
nomically, by injection-molding. Its
wide range of valuable prop-
erties offer many advantages
for you in the electrical field.
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PROPERTY AND APPLICATION DATA ON THESE
VERSATILE PLASTIC MATERIALS: DU PONT NYLON,

“ALATHON," “TEFLON,” "LUCITE."

NEWS

Pomms ON PROCESSING
OF
DU PONT POLYMERS

How to malke _
experimental parts
of Du Pont nylon

Parts for experimental purposes can
often be machined of Du Pont nylon
from standard shapes such as rod,
strip or cylinders. Nylon is readily
machinable to close tolerances.
In cutting, high-speed steel tools,
ground for minimum drag, should be

Investigate Du Poni plastic
engineering materials in your
product development programs

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

The wide range of properties avail-
able with “Alathon”* polyethylcne
resin, “‘Lucite’* acrylic resin,
“Teflon”* tetrafluorocthylene resin,
and Du Pont nylon are helping solve
industrial design problems.

NEED MORE INFORMATION ?

Clip the coupon for additional data
on the properties and applications of
DuPont plastic cngineering materials.

used. Cutting tools should be kept
sharp and vibration of machinery
avoided. Coolants such as water and
soluble oils allow higher cutting
speeds. When working to close tol-
erances, make all measurcments at
room temperature.

Nylon can be sawed with regular
band saws, jig saws and table
saws without modifications. Hollow-
ground metal cutting blades placed
in a conventional table saw will
yield a smooth cut at high speeds.
Again coolants are useful.

Small parts ma-
chined from nylon
rod. These parts are
readily machinable
to close tolerances.

N

Nylon is drilled satisfactorily with
ordinary twist drills. To obtain a
smooth hole of uniform diameter,
use a slow, uniform feed with the
highest speed that will not cause
“eumming” or burning. Keep holes
chip-free by removing the drill from
the hole frequently.

Expansion-type reamers are pre-
ferred for nylon, but it can also be
reamed with the usual types. Cuts
taken with a fixed reamer will tend
to be undersized because of the resil-
iency of nylon. Remove at least
0.010 inch with the final ream to
get a hole of the correct size.

Threading and tapping of nylon
can be done with conventional
equipment. A lubricant or coolant
is useful for tapping and threading

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

Polychemicals Department

TYPE OF BUSINESS

» s

*“Alathon”,*Lucite”,*Teflon’’ are registered trade-marks of E. I. du Pont de Nemours & Co. (Inc.)

I

|

Room 225, Du Pont Building, Wilmington 98, Dclaware ]

Please send mie more information on the Du Pont plastic engineering materials :
checked: [ Du Pont nylon, [ “Alathon”; [ “Teflon”; [0 “Lucite”. 1 am interested I
in evaluating these materials for I
|

NAME POSITION :
COMPANY |
|

STREET ADDRESS |
CITY STATE {
I

|

|

|
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but isn’t always required. Conven-
tional thread cutting techniques can
be used and successive cuts should
be made, as in metal. Finish cut
should be no less than 0.005 inch.
For turning nylon, use bits with
minimum drag. Nylon has excep-
tional abrasion resistance and resil-
iency, so finishing should be done
with power-driven rotary steel burrs,
abrasive disks, or high speed grinders.
Nylon can be cemented with a
number of commercial adhesives.
The machined test parts should be
stress relieved to insure dimensional
stability. This is best accomplished
by heating to 350°F in “Glycowax”
or “Hitec” salt. In experimental
work, where equipment is not avail-
able for high temperature stress
relieving, boiling water will be ade-
quate in many cases. Close toler-
ances can be maintained with nylon,
as with other engineering materials,
by following prescribed procedures.

Electrical properties
of Du Pont “Teflon”

“Teflon” tetrafluoroethylenc resin
retains its clectrical, chemical, and
mechanical properties over a wide
temperature range. Its exceptional
thermal stability makes it suitable
for use to 250°C. Yet “Teflon” is
still tough and strong at —268°C.

Enamcls made from “Teflon”
are used as wire insulation in fhp
motors, electronic transformers,
thermocouples, and control equip-
ment. The high service temperature
and low powecr loss of “Teflon” make
it ideal for these applications. Wires
carrying high voltages and operating
at high temperatures utilize thick-
walled insulation of “Teflon”. Power
factor of “Teflon” is less than 0.0005
over the spectrum measured so far,
60 cycles to 30,000 megacycles.
Volume resistivity is greater than
10—'% ohm-cm. “Teflon” absorbs no
water, by ASTM D-570-42. Surface
resistivity stays as high as 10'3 ohms
at 100% relative humidity.
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S8 BUSS FUSES
™ " can help you build

| CUSTOMER
N = SATISFACTION

Manufacturers and service organizations know from
experience that BUSS fuses won’t let them down.
For over 39 years, under all service conditions, BUSS
fuses have given dependable electrical protection.

Rigid quality control is the reason for “‘trouble-free”
BUSS fuses. Every BUSS fuse normally used by the
electronic industries is tested in a sensitive electronic
device that rejects any fuse not properly constructed,
correctly calibrated and right in all physical dimen-
sions.

So for the finest possible electrical protection, turn
with confidence to BUSS fuses. The fuse that can be
relied on to protect when there is trouble in the cir-
cuit. The fuse that eliminates those needless blows,
which otherwise could be so annoying to your cus-
tomer.

And there is another reason it pays to standardize on
BUSS fuses. You can simplify your buying, stock han-
dling and records by using BUSS as the one source
for fuses. The line is complete: — standard type, dual-
element (slow blowing), renewable and one-time
types . .. in sizes from 1/500 ampere up.

If you bave a special problem in electrical protection,
Buss places at your service the world’s largest fuse
research laboratory and its staff of engineers. Let our
engineers, who are fuse specialists, save the time of
your engineers by helping you select the right fuse and
fuse mounting for your job—if possible a fuse that is
already available in local wholesalers’ stocks.

o ) BUSSMANN Mfg. Co. (Division of McGraw Electric Co.) :
’ ) University at Jefferson, St. Louis 7, Mo.
Please send me bulletin SFB containing facts on i Makers of a
!
BUSS small dimension fuses and fuse holders. [] A
] complete line
)} Name : of fuses for
- home, farm,
Title ] d
' M commetcial,
. f 3 § Company electronic &
For more information  rstren L industrial use.
3 .
) ELRC
Iﬂﬂl/ fﬁl; CWIPOII » ) City & Zone State_ s
h - aEp GED Sk D AR Smh D SV CED Sy &R ML 4w 4B 4R MR B Sm S - a
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RCA\/ICTOR Television

CHOOSES

INSUROK

T-725 INSULATING LAMINATE

The RCA Victor name iz a symbol for the highest quality in
electronic equipment. To mieet their exacting standards, RCA Victor
engineers selected INSUROK Grade T-725 phenolic laminate for
their television receivers.

INSUROK T-725 provides RCA Victor with a unique combina-
tion of electrical properties. It is used in the R.F. tuners, to maintain
insulation resistance under high temperatures and humidities . .
in the LF. tube sockets, to minimize capacity changes with changes

in humidity . . . and in the high-voltage compartment, to provide :
high dielectric strength and surface resistivity. /

For the “tough spots” in your product, write or phone about T-725
and the many other grades of INSUROK laminated insulation.

g

i

AT

0

Write Today for Booklet
“LAMINATED
INSUROK"’

ke RICHARDSON COMPANY

® FOUNDED 1858 —LOCKLAND, OHIO
2797-C Lake St., Melrose Park, {llinois (Chicago Districh)
SALES OFFICES: Cleveland ° Detrait © Indianapolis ° Lockland, Ohie
Los Angeles ®* Milwauvkee * New Brunswick, (N. J.) * New York * Philadelphia
Rochester * San Francisco * St Louis
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“INTERFERENCE FREE” means

FA 1034A~18 CIRCUITS

From .5 AMP to 3 AMP
28 VDC to 115 VAC, 0-1000 CPS

Range 150 KC to 400 MC
Hermetically sealed

FA 782—12 CIRCUITS

From .1 AMP to 15 AMP
28 VDC to 115 VAC, 400 CPS

Range 150 KC to 150 MC
Hermetically sealed

FA 905—10 CIRCUITS

From 4 MA to 5 AMPS ,'
28 VDC to 600 VDC
Ranga 150 KC to 400 MC ]
Hermetically sealed '

FA 959—15 CIRCUITS
FA 5127 CIRCUITS From 800 MA to 5 AMP
115 VAC, 400 CPS

From 100 MA to 5 AMP
Range 150 KC to 400 MC
Hermetically sealed

|
,' 100 VDC to 115 VAC
7 Hermetically sealed
[ ]
[ . -
" Representative multi-section, high attenuation, hermetically sealed R.F. Interference Filters
'l for space saving, simple installation and light weight applications.
]
[
7 THE newest types of Interference-Free Radar, Inter-  and production of RF interference filters to make
ference-Free Radio Transmitters, Interference-Free YOUR products noise-free.
The Filtron Company is a complete engineering and
manufacturing organization that pioneered the

Receivers, Interference-Free Motor-Generator Sets,
Interference-Free Inverters, Interference-Free Aircraft,
Interference-Free Electronic Systems and numerous  gevelopment of special filter types: subminiatures,
other “restricted” equipments incorporate FILTERS  pigh attenuation, completely hermetically sealed,
high altitude, high temperature and wide-band
multi-section units. Today we are producing more

BY FILTRON.
Our complete engineering and manufacturing organiza-
filters than ever before.

tion is devoted exclusively to the research, design

ENGINEERING: FILTRON'S highly specialized filter en- MANUFACTURING: FILTRON'S modern production facilities
gineers will discuss, test, ond design RF filters to make’ your comprise the following departments: Capacitor Manufacturing
products *‘noise-free’". They will meet with you at your Division * Coil Winding Division * Tool and Die Deport-
plont, or in our own shielded laboratories. ments * Environmental Test Department ¢ Metal Drawing,
Fabricating and Stamping Depariments.

TEST & DEVELOPMENT: FILTRON’S test and development

facilities ore equipped with ALl interference-measuring and WHEN YOU HAVE A RF FILTER PROBLEM, CONSULT
o strict accordance with all Military  FILTRON—THE MOST DEPENDABLE NAME IN RF INTER-

FERENCE FILTERS.

test equipment,
Specifications.

SALES REPRESENTATIVES
G. S. Marshall Co., Pasadena, Cal. ® Roy J. Mognuson, Chicago, I1l. ® Massey Associates, Inc., Narbeth, Pa., Washington,

]
D. €. ¢ Holliday-Hathaway, Cambridge, Mass., Canaan, Conn., New York, N. Y., Great Neck, N. Y., Rochester, N. Y.,

Binghamton, N. Y., Wood-Ridge, N. J.

' "R 0' €O., INC.* FLUSHING, LONG ISLAND, NEW YORK
INTERFERENCE FILTERS

INTERFERENCE FREE
An inquiry on your company letterhead will receive prompt attention.

FILTERED
by
LARGEST EXCLUSIVE MANUFACTURERS OF

Want more information? Use post card on last page.
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REQUENCY
JTANDA!

DESIGNED AS A

The Type 2001-2 series provides frequencies from WHICH WILL MEET YOUR
30 to 30,000 cycles with an accuracy of .001% (at

room temperatures) in units suitable for integration C U STO M N E E D S

with instruments of your own design — or for panel FROM A COMBINATION OF

i?ri( gijoetzttiigr% with your own power sources — or for ST O C K U N lT S
|

U\)‘ TYPICAL COMBINATIONS
A pOPY . 2001-2 20012 + M
P 2001-2 + L 20012 + M + P
& ’g 200124+ L+P 20012+ L+P4R
»aa = 2001-2 4 H 20012 + H 4+ P+ R

200124+ H4 P 2001-24+ M4 P4 R

TYPE '"2001-2"

FREQUENCY STANDARD
Frequencies, 200 to 3,000 cycles. Out-
put, approximate sine wave at 5 volts.

"M" UNIT
AMPLIFIER
Provides 2 watts at 6 and 110 volts.

"L" UNIT.

DIVIDER, (MULTI-VIBRATOR TYPE)
Provides frequencies from 30 to 200,
controlled by the 2001-2 unit.
Output, approx. 5V. Approx. sine wave.

"P" UNIT

POWER SUPPLY

Provides power for combinations of
units illustrated, if other sources are in-
convenient or not available.

"D" UNIT.

DIVIDER, (COUNTER TYPE)

Provides 40 to 200 cycles controlled
by the 2001-2 unit. {fail safe)

"H" UNIT

MULTIPLIER

Provides frequencies from 3,000 to
30,000 cycles, controlled by the 2001-2
unit. Output, approximately 5 volts.

"R UNIT

PANEL MOUNTING
Accommodates up to three
units. Standard size is 83/ inches
high, 19 inches long.

For details, please request our “Type 2001-2” Booklet.

American Time Products, Inc.

580 Fifth Avenue New York 36,N.Y.
OPERATING UNDER PATENTS OF WESTERN ELECTRIC COMPANY
e b
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BL-58 padeni applied for

BL-58 OIIAIIAGTERISTIS

TR tube operation same as 1B63A

Shutter operation
Insertion loss 40 db min.
Vibration 16 g.
Coil ratings to open 6.0 Vdc = 0.3v for 8 to 12
milliseconds approx. 5 amps dc
Coil ratings to hold open 0.65 vde (min.) to
0.75 (max.) 500-600 ma.

Shutter life 50,000 ~ @ 1 ~/sec.

Accessories are available to operate the shutter
feature in TR at any voltage up to and including
vdc.

the VZW/ 1R shutter tube

Bomac offers to microwave equipment
designers the first “complete package pro-
tection’” —
wave guide shorting plus TR tube action

The Bomac BL-58 shown above is the first
TR tube to offer continucus crystal protection.
When equipment is not in use, or is in
standby ccndition with TR keep-alive vol‘age
off, the fail-safe shutter provides a minimum of

We invife your in-
quiries regarding

8 ENGINEERING d
& DEVELOPMENT
i PRODUCTION

BEVERLY,

 Somac Laboratories. Inc.

MASSACHUSETTS

3AS SWITCHING TUBES - DIODES - HYOROGEN THYRATRONS - DUPLEXERS - MAGNETRONS
MODULATORS -

40 db insertion loss ahead of the crystal. When
equipment is in operation with voltages ap-
plied, the shutter action is automatically re-
moved, and the TR functions normally.

This latest Bomac engineering achievement
afferds the user substantial savings in size and
weight.

Bomac shutter tubes are available for
other kands.

Cataiog on request.
Write (on your com-
pany letterhead)
Dept. E-5 BOMAC
Laboratories, Inc.
Beverly, Mass.



HEADQUARTERS FOR PRODUCTS TO INDUCE VIBRATION...TO MEASURE IT...TO |SOLATE IT
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Vibration
testing
aaje

Electronic component
under test at Eclipse-
Pioneer division of
Bendix Aviation Corpo-
ration,

with the help of M B equipment like this

o vou have to vibration-test your product to
D meet military specifications? Want to apply
shake-testing to improve product design or to con-
trol quality? If so, do what many leading companies
have done — enlist the help of MB.

First, you get the right equipment. MB offers a
complete line of vibration exciters from 10 pounds
force all the way to the largest developed today —
10,000 pounds! All are quality built to stand up and
do the job right to specifications. Electromagnetic
in operation, they’re easily and quickly adjusted
for force and frequency. And, second, you get the
benefit of MB’s wide experience in applying this
relatively new and valuable technique for product
improvement.

Among the well known companies working with
MB products, Bendix Aviation Corporation’s
Eclipse-Pioneer division is outstandingly equipped
with several MB Vibration Exciters. The photograph
shows one — MB Model C-25, rated at 2500 pounds

o~

Bulletins you'll welcome

How to calibrate vibration pickups to
2000 cps— Bulletin C-11-6 reviews the
subject comprehensively. Bulletin 1-VE-5
tells all about MB Vibration Exciters,
Write for them.

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

THE

of force —vibrating an electronic component to in-
sure dependakility under severest conditions. Such
testing can uncover, in minutes, trouble that might
take months to develop.

VIBRATION PICKUP ANOTHER USEFUL TESTING TOOL

When you want to detect vibration and determine its
nature, you’ll want an MB Vibration Pickup. While the
pickup detects even slighiest vibratory motion, it was
built for grueling service as well. Model 122 withstands
temperatures up to 500°F.

g g Control panels for all

f : MB shakers, as in the
. photo above, can be fur-
{ nished with MB Vibra-
i tion Meter for use with
pickup. This meter gives
direct velocity, acceler-
ation and amplitudes of

the picked-up vibration.

MANUFACTURING COMPANY, INC.
1060 State Street, New Haven 11, Conn,

FY
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ON RESISTORS

special types

Write for
your copy . . .
Today!

.+ Here’s all the
latest design and
engineering data on

Write for the new 56-page Stackpole Catalog RC-9
for complete charts, graphs, formulas, and detailed

specifications on these dependable components.

ELECTRONICS — May, 1954 Want more information? Use post card on last page.
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HOW TO MAKE A HARNESS

for an Atom /

Taming the monster power of a nuclear reactor requires precision con-
trol of all the elements. Ford Instrument is designing controls that seek
and hold the optimum power level of the pile . . . and kecp the rods so
exactly set that the reactor’s energy is harnessed . . . safely, securely.

This is typical of the problems that Ford has been given by the Armed
Forces since 1915. For from the vast engineering and production facilities
of the Ford Instrument Company, come the mechanical, hydraulic,
clectric, magnetic and electronic instruments that bring us our “to-
morrows” today. Control problems of both Industry and the Military
are Ford specialties.

Visit our Booth No. 533 at the Dayton I. R. E. Show »

You can see why a job with Ford Instrument offers young (@ FORD INSTRUMENT COM PANY
engineers a challenge. 1f you can qualify, there may be
a spot for you in automatic control development a} Ford

Write for brochure about products or job oppor'uni'ies: DIVISION OF THE SPERRY CORPORATION
State your preference. 31-10 Thomson Avenue, Long Island City 1, N. Y.
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CAPILLARY ACTION
FEEDS OIL TO
MOVING PARTS

One secret of the lasting accuracy of a Telechron timing motor is

Lubrication is only part of the Telechron motor story. Lightweight its exclusive sealed-in system of lubrication.

rotors assure quick starting. Gears are hobbed for quiet operation. . o . . .
Power-line accuracy means true synchronous performance. Separation Each Telechron motor carries just the right amount of oil, locked-in

of the field from the rotor results in cooler operation and longer life. against dirt and dust. The oil is drawn up the spaces between bearings
and capillary plates by the same free-flowing process that pulls water
up the hollow stem of a plant—or a glass tube. Bearings are constantly
covered wijth a thin coating of oil.

This way the oil lasts the life of the motor—which, with a Telechron
timing motor, can be for years and years.

Write for complete catalog and full information on our Application
Engineering Service. Telechron Department, General Electric Company:
45 Homer Avenue, Ashland, Mass.

The accurate, dependable, inexpensive Telechran Synchronous Motor
is the heart of timing you see everywlhiere . . . in clock-radios, washers
and dryers; in heating controls, refrigerator defrosters and air condi- MARK OF TIMING LEADERSHIP
tioners . . . in industrial time switches, recorders and instrumentation.

ELECTRONICS — May, 1954 Want more information? Use post card on last page. 57
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A spanking breeze across the bay . . . the echoing boom of the
race steward’s deck cannon . . . ropes and sails straining for
advantage of position. Each boat, sleek and ship-shape, is out to
win — but only one will come in first.

... most capacitors start even, too

- - - but EL. MENCO Capacitors always win first place in specifi-
cation requirements because their superiority and dependability
have been proven. They’re factory-tested at more than double
their working voltage . . . they’re guaranteed stable under the
mosl adverse conditions of application.

No matter what your requirements — from the mighty high-
capacity CM-35 (5-10,000 mmf) to the midget low-capacity
CM-15 (2-525 mmf) — EL MENCO gives you superior job-
rated, job-tested performance. They’re built lo win!

Electro Motive is now supplying special silvered mica films for
the electronic and communication industries in any quantity —
just send us your specifications.

Jobbers and Distributors are requested to write for & Fem_
information to Arco Electronics, Inc., 103 Lafayette
St., New York, N. Y. — large stocks on hand — spot
shipments for immediate delivery. Sole Agent for
Jobbers and Distributors in U, S. and Canada.

LMy e T

I\ ‘ o

L 40»,,—(”_:‘%@
3ot E",

WRITE FOR FREE SAMPLES e
AND CATALOG ON YOUR T
FIRM'S LETTERHEAD a E n E U T
MOLDED MICA f MICA TRIMMER

CAPACITORS

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

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

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



Eimac Klystron Report X5 57

e Beam modulation modulating anode
@ Easy pulsing klystron

@ Increased efficiency

RF CAVITIES

rd ~

CATHODE - - /-COLLECTOR
¢ ( e ol I B
[, | T .
| o ﬂf
MODULATING
ANODE BE o
IN ouT

A new concept in klystran design is introduced by Eimac

with the X557 modulating anode klystron. An insulated . .
The modulating anode klystrons areanother of Eimac’s

modulating anode placed between the cathode and drift klystron developments which already include high
tube section permits: power amplifiers for UHF, including TV, and reflex
klystrons for use in conditions of severe shock,

L o vibration and sustained acceleration at frequencies to
@ Controlled variation of beam current independent of beam 9600mc.

voltage threugh regulation of the modulating anode voltage

[ J Easy'pulse modulation with low pulsing power ® For u thorongh question and answer discussion
i . . ] of klystrons, write our Technical Services
o Amplitude modulation with low modulatng power depariment for a free copy of the 20-page book-

5 . 3 . let, “Klystron Fucts)’
® 30% efficiency at carrier level with 100% amplitade “ s

modulation on top of the carrier
® Additional resaarch and operational functions

ElTEI-' MCCULLOUGH7 INc' MARK OF EXCELLENCE IN

SAN BRUNO o CALIFORNIA ELECTRON-POWER TUBES

www americanradiohistorv. com



Micro-miniature Tantalytic capacitors give new design flexibility

Smallest electrolytic capacitors

commercially available

Micro-miniature Tantalytic capacitors can now be supplied
in ratings up to 20 volts, or, up to 8 microfarads in the g
long case—higher capacitance in a !," case size . . . with
—0% to 41009, capacitance tolerance. They give you new
design flexibility in low-voltage, d-c circuits—particularly
transistorized subminiature assemblies where space 1s at a
premium.

Designed especially for nonresonant, noncritical applica-
tions such as coupling, by-pass and filtering, G-E micro-
miniature Tantalytic capacitors outperform aluminum elec-
trolytics in electrical stability, operating and shelf life because
of the inert characteristics of tantalum metal. They operate
over a —20C to +50C range and may be stored at —65C.
With some capacitance derating, Tantalytic capacitors per-
form well below —20C—with some life limitations they will
also perform satisfactorily above -+ 50C.

You may obtain samples 2 to 3 weeks after your order is
received at the factory. Production lots are supplied 6 to 8
weeks after the order is received. For more information see
your G-E Apparatus Sales representative, or write for Bulletin
GEA-6065.

G.E. builds dependability into
electronic transformers—3 ways

From laboratory samples to the last production model, de-
pendability is built into G-E electronic transformers. Here’s
how:

1. INTEGRATED FACILITIES: G-E labs, testing facili-
ties, and materials sources are co-ordinated to help get you the
transformers you want—when you want them.

2. MECHANIZATION: The G-E plant is mechanized and
staffed to handle large-quantity production, while maintaining
laboratory sample quality.

3. EXPERIENCE: G-E personnel have worked hand-in-
hand with electronics manufacturers for years and conse-
quently keep your problems in mind as they produce trans-

TR

| t ‘l""{. 2 % formers for your particular, specialized applications. See your
i G-E Apparatus Sales representative for more information.
60 Want more information? Use post card on last page. May, 1954 — ELECTRONICS
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TIMELY HIGHLIGHTS
ON G-E COMPONENTS

New electronic relays
have high sensitivity

This new electron:c resistance-sensitive relay is
able to amplify minute currents carried by very
delicate contacts. Even a wet thread will provide
enough signal for it to operate.

Sensitivity level is set by adjusting dial, which
can be locked in place. The relay may be re-
motely controlled from as far away as 500 feet.
Each can be set for either ‘“normal” (relay
“drops-out”) or “‘reverse” (relay ‘‘picks-up’}
operation of the ragnetic relay included in the
device.

Built for long life, its enclosure is weather-
resistant and dust-tight. Terminals are easily
accessible; all components of this G-E relay are
open for ease in servicing. For further informa-
tion send for Bulletin GEA-5893.

Fast, accurate circuit analysis

This self-contained, highly stable G-E
self-balancing potentiometer rapidly
converts small d-c voltages to measure-
able currents —without loading the
measured circuit-—for analysis of elec-
tronic circuits. It is consistently ac-
curate because simple controls, and
automatic, rapid circuit balance min-
imize operator errors. Easily changed
resistor permits selection of input
ranges from 100 microvolts to one volt
d-c full scale with 5-milliampere d-c
output. See Bulletin GEC-367.

Tiny signals amplified

Combining amplifying and rectifying
elements in a unit, G-E amplistats (self-
saturating magnetic amplifiers) “‘sense”
small signal changes, amplify them
greatly, and impart the amplified signal
to asystem to obtain the desired control.
They give you the practical advantages
of virtually instanstaneous response, low
power consumption, long life, and elec-
trical signal isolation. Obtain assistance
in applying G-E amplistats at your G-E
Apparatus Sales Office. See Bulletin
GEA-5950.

Small rectifier has high output

G-E germanium rectifiers offer the
highest output in the smallest of recti-
fiers. For example, the dime-sized,
sealed, air-cooled type is available in
ratings up to 50 volts, 0.4 amperes d-c.
Germanium rectifiers have these ad-
vantages: high efficiency—operate 989,
to 999, efficient; compactness—small
size and weight per watt output means
you can build more compact assemblies:
and long life—two-year life tests show
no detectable aging. Write for Bulletin
GEA-5773.

B

EQUIPMENT FOR

ELECTRONIC MANUFACTURERS

Please send me the following bulletins:
A/ for reference only

Components Fractional-hp motors Development
Rectifiers q P
Meters, instruments Timers and Production ] GEA-5773 Germanium Rectifiers

Dynamotors Indicating lights

Capacitors Control switches

Equipment

Soldering irons

O GEA-5950 Amplistats

General Electric Company, Apparatus Sales Division
Section A667~28, Schenectady 5, New York

X for planning an immediate project

0O GEA-5893 Electronic Resistance Sensitive Relay

0O GEA-6065 Micro-miniature Tantalytic Capacitors

SRS | 2

|

G t g =
Transformers enenatofis! Resistance-welding O GEC-367 Self-balancing Potentiometer
Pulse-forming nekworks Selsyns contiol
Delay lines LA Current-limited high-
Amplidynes . Name
Reactors potential tester
Amplistats .
Motor-generator sets . Insulation testers
Terminal boards c
Inductrols Push buttons Vacuum-tube voltmeter OMPANY. . o oo e e e P e e e m e S T S e TS I
Resistors Photovoltaic cells Photoelectric recorders
Voltage stabilizers Glass bushings Demagnetizers C“Y, ...................................... T State ..o l
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Where Can YOU Best Use
These Properties?

Near-perfect
Radar Transmission

Ease of Fabrication
It's “poured-in-place”

Great Strength
with Light Weight

Excellent Electrical Properties
6 Ib/cu ft Lockfoam tested
at 9.375 KMC

Dielectric Constant 1.05

Loss Tangent .0005

Good Thermal Insulation
"K Factors

.018 at 8 Ib/cu ft
to.025 at 11 Ib/cu ft

Wide Range of Densities
From 2 to 35 Ib/cu ft

Great Versatility
50 different formulations
available

 AIRPLANE RADOMES,

for both military and
civilian planes, are but
one of the first con-
spicuous uses which
have taken advantage
of Nopco Lockfoam’s
excellent electrical
properties, its strength/
weight ratios, and the
simplicityandeconomy
resulting from its pour-
in-place technique.

62
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... the foamed-in-place plastic
that places no limits on
your mgenuity!

The magnificent range of physical and electrical
properties of Nopco Lockfoam—plus its unique pour-in-place
versatility and convenience—is rapidly finding many
applications in electrical and electronic manufacturing,
as well as in aviation.

For Nopco Lockfoam literally *‘goes where you want it”’
—fills exactly the configurations of any cavity into which it
is poured. It is ideal for fabricating lenses for
electronic devices. It is ideal as a space-saving,
vibration-free potting material for holding
electrical components of circuits in a fixed
position. It is sure to find many other
practical uses.

You'll surely want the full story. Write
today for the Nopco Lockfoam booklet.

Plastics Division

NOPCO
@

CHEMICAL COMPANY A
Harrison, New Jersey hestarc
Cedartown, Ga. « Richmond, Calif.

NEW LOS ANGELES BRANCH. To aid West Coast.
manufacturers with complete field service on Nopco
Lockfoam, our new office at 4858 Valley Blvd., Los
Angeles 32, is now ready to serve you. Drop in and
get acquainted, or write.
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BASIC 10 CONNEZTOR TAPER-BLOK
WITH DUAL CONTACTS

Photo shows TAPER-BLOK with A-MP
TAPER PINS in place. Strip measures
only 610" x 2", Blecks, made of NYLON
10001, can also be stacked {o accammo-
date hundreds of circuits.

i3

“ £

TAPER PINS FOR MULTIPLE CONNEC-
TORS, AN AND DTHER TYPES

Amphenol, Canron, Continental and
Winchester Connectors now are avail-
able with tapered receptacles for A-MP
self-locking TAPER PINS. Saves over
80%, of your wire assembly time and
provides uniformly higher quality con-
nections at lower cost.

TAPER TAB RECEPTACLE APPLICA.
TIONS
More and mor2 flat tabs on relays,
switches and other components are be-
ing tapered to receive A-MP TAPER TAB
RECEPTACLES. Fast easy assembly re-
duces costs and provides higher quality
connections.

ELECTRONICS — May, 1954

MINIATURE

TAPER-BLOK
For AMP Taper Pins

(Wire Rangen: /26 to 16)

NEW TAPER-BLOK FOR A-MP'S TAPER PINS HELPS YOU
SAVE SPACE AND WEIGHT, SPEEDS UP WIRING ASSEMBLY,
SIMPLIFIES DESIGN, AND REDUCES COST!

The TAPER-BLOK shown has receptacles for 1000 connections, yet
measures only 4 x 5" x %'’ ! Beceptacles are designed to receive A-MP
self-locking Taper Pins which can be easily pushed in place with A-MP’s
CERTI-LOK measured energy insertion tool.

Extremely high contact pressure assures dependable, uniform, low
resistance connections for electric and electronic circuits.

Assembled TAPER-BLOKS are available in 10 and 20 connector sizes
with single or dual receptacles. TAPER-BLOK strips can be assembled
by stacking to provide the number of connections required for your
design. Write for specific information and latest prints.

AMP Trade Mark Reg. U.S. Pat. Off. © AMP

ATRCRAFT-MARINE PRODUCTS, INT.
2100 PAXTON STREET, Harrisburg, Pennsylvania

In Canada— AIRCRAFT-MARINE PRODUCTS, INC.
1764 Avenue Road, loronto 12, Ontario, Canada

Want more information? Use post card on last page. 63
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LAMBDA’S NEW "600 MA” SERIES

OF HEAVY DUTY, PRECISION REGULATED POWER SUPPLIES
FOUR VOLTAGE RANGES...WITH AND WITHOUT METERS

380 POWALR SFRE
gt

Rack Model 62 (without meters) $239.50
(Also illustrates Models 63, 64 and 65)

Rack Model 62M {with merers) $269.50
(Also illustrates Models 63M, 64M and 65M)

These new, compactly engineered LAMBDA models supply
load currents up to 600 MA in the following voltage ranges:

Model 62 and 62M 245-305 VDC @ 0-600 MA, regulated
Model 63 and 63M 195-255 VDC @ 0-600 MA, regulated
Model 64 and 64M 100-200 VDC @ 0-600 MA, regulated
Model 65 and 65M 0-100 VDC @ 50-600 MA, regulated

Equipment in the “600 MA” series is designed for stand-
ard 19” rack mounting. Efficient design has made possible
a panel height of only 124" with a depth behind panel of
only 9”. Intended primarily for fixed voltage use, these
models are adjustable over the voltage ranges indicated.
Models 62, 63, 64 and 65 are excellent sources of power
for racks of equipment. Representative applications are for
television studio and transmitter equipment, tube ageing

REGULATED POWER SUPPLY
WODEL 82M
vt 00224 VoL Y, 304609, 7D s

ANEOS ELECTAONICS COWP,
CORONA. NE YORK

apparatus, computer installations, and multi-channel
equipment. These models are well suited to all installa-
tions where comparatively large amounts of power are
required. They are rated for industrial applications, based
on continuous-duty operation at maximum ratings.

SCHEDULE OF PRICES

Model 62 ..... $239.50 Model 64 ...,.$244.50
Model 62M..... '269.50 Model 64M..... 274.50
Model 63 ..... 239.50 Model 65 ..... 249.50
Model 63M..... 269.50 Model 65M..... 279.50

Available forimmediate delivery.Prices F,Q.B.factory,Corona,N.Y.

SPECIFICATIONS FOR “600 MA” SERIES
Input:
105-125VAC, 50-60C, 775W (Model 62);
715W (Model 63); 675W (Model 64); 585W (Model 65)
DC Output (regulated)
Voltage and currents:

Models Voltage range® Current range®¥
62 & 62M 245-305VDC 0-600MA
63 & 63M 195-255VDC 0-600MA
64 & 64M 100-200VDC 0-600M A
65 & 65M 0-100VDC 50-600MA

*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. . ...........vvinivna... Less than 2 ohms
Ripple and Noise. ............ Less than 5 millivolts rms
Polarity..... Either positive or negative may be grounded

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

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

LAMBIA

103-02 NORTHERN BOULEVARD

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

Input and output terminals: Barrier terminal block, rear

of chassis
Meters:

3Y2" rectangular voltmeter and milliameter (Models 62M,
63M, 64M and 65M only).

Voltage Reference Tube:
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.

Size, Weight, Panel Finish:

Size: Standard 19” relay-rack mounting,
121" Hx 19” W x 9" D

Weight: 70 1b. net; 140 1b., shipping

Panel Finish: Black ripple enamel (standard)

ELECTRONICS CORP.

CORONA 68, NEW YORK

64 Want more informaticn? Use post card on last page,
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... thanks to Ward Leonard relays in Trafflex
Controllers that time Buffalo’s lights

¢ Unfailing performance twenty-four hours a day is vital in the
Crouse-Hinds Trafflex control system that directs traffic in Buffalo,
N.Y., and many other major cities.

The safe continuous movement of traffic is automatically regulated
by predetermined timing cycles in Trafflex Master Controllers. They
speed up or slow down the secondary controllers that operate the
traffic lights.

Four Ward Leonard relays in each master control are used for the
automatic selection of five timing cycles that control the Trafflex
Secondaries and the lights themselves. Two more of these dependable
relays provide for remote control of off-duty flashing amber signals .
and signal shut-down. Two others indicate which of three timing dials WARD LEONARD BULLETIM 110 EELAYS n Trafflex Master Con-
in the Trafflex Secondary Controls is operating. troller are used for: A. Autcmatic selection of one of five

If long life and thorough dependability under the most adverse Elmin gleyele el O.pefa.tlon - plk?t i e

. . . . S of three timing dials in Trafflex Secondaries is in use.
opcrating conditions are important in your product, it will pay you

: i ; L C. Remote control of off-duty flashing amber and remote
to sclect electrical controls from Ward Leonard’s complete line. control of signal shut-down for entire system.

oy mp g ay'ay, 4

B wARD LEONARL

o




ARMATURE-FRAME — has semi “knife-edge’’
construction with good flux path; resists wear
and guarantees fast, trouble-free operation.

COIL — vacuum impregnation
and end sealing of relay coils
plus a special corrosion-resist-
ant finish guards coils against
salt spray, high humidity, fun-
gus and corrosive fumes.

Here’s why you get

e When applied properly and given normal care,
Bulletin 110 relays, shown above, have a life expectancy
of several million operations. Such exceptionally long life,
typical of Ward Leonard’s relay line, is made possible by:
1. Good mechanical design. 2. Quality-controlled manu-
facturing methods and materials. 3. Ample “safety-fac-
tor” electrically and mechanically.

Whether your product is a complex electronic instru-
ment or a simple houschold gadget, our engineers will be
glad to help you select the dependable clectrical controls
you need. Write Ward Leonard Electric Co., 200 South
St., Mount Vernon, New York.

SHOWN AT RIGHT are typical Ward Leonard relays designed
to meet your specific requirements in dimensions, methods
of mounting, circuit connections, contact materials, coils
and other features.

O

CONTACT FINGERS — alloy leaf-spring type

especially manufactured to Ward Leonard’s

own rigid specifications gives millions of
. trouble-free operations.

SPECIFICATIONS

Type: Bulletin 110 Multipole Midget

No. of Poles: 3 max., Double Throw

Contact Ratings: 10 amps., 115 volts, A.C. max.

Standard Coils: upto 115 volts, A.C. or D.C.

Dimensions: 2-Pole, 174" x 3’/ x 174" high
3-Pole, 2%, x 33" x 174" high

Mounting: Adaptable to plug-in mounting




Check these:

Stabilizing and Regulating Ability

Correction Speed —

Waveform Distortion |

Input Range

Output Range

and you will specify

Instantaneous Electronic

AUTOMATIC VOLTAGE REGULATORS

Here’s how the Stabiline type IE measures up:
Stabilizing and regulating ability — For all
conditions maximum variation less than
+.25 of 19,. For input voltage changes,
variation less than +0.1 of 19,. Load cur-
rent change or power factor change from
lagging .5 to leading .9 will vary output
voltage less than +.15 of 1%,.

Correction speed — Comparatively instan-
taneous — 3 to 10 cycles.

Waveform distortion — Never exceeds 39%,.
Is generally under 29%,.

Input Range— For nominal 115 volts output,
input range is 95 to 135 volts. For nominal 230
volts output, input range is 195 to 255 volts.

Output Range — Output voltage on 115 volt
units can be adjusted from 110 to 120 volts;
on 230 volt units from 220 to 240 volts.
Furthermore, the Stabiline type IE has a
circuit simplicity and mechanical ruggedness
that minimizes maintenance.

Check all these characteristics against all
other automatic voltage regulators and you
will find Stabiline type IE is superior in
design, construction and performance.
Stabiline automatic voltage regulators type
1E are available in'ratings from
.25 to 5.0 KVA. Special types
will be application engineered
to meet specific requirements.

Send Coupon Today for Bulletin-$S351

THE SUPERIOR ELECTRIC CO.

THE Send 205 Clarke Avenue, Bristol, Conn.
SUPERIOR ELECTRI (g Coupen Please send my copy of Bulletin S351
COMPANY Today e e Rt s
BRISTOL, CONNECTICUT 1 POSILLON . .
]
Manufacturers of ! Co. Name. . ... ...
POWERSTAT VARIABLE TRANSFORMERS !
STABILINE AUTOMATIC VOLTAGE REGULATORS ! Co. Address ... ... e
VOLTBOX A-C POWER SUPPLIES :
POWERSTAT LIGHT DIMMING EQUIPMENT ] .
VARICELL D-C POWER SUPPLIES 1 City ... Zone .. ... State

SUPERIOR 5-WAY BINDING POSTS e e — e —,———— ————_— e ——

Want more information? Use post card on last page.
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Prevent
cold flow

1.

Pasitive
placement

3.
Electro-
mechanical
protection

Which tape
would you use?

Our tape engz'neers made these recommendations. . .

I “Scotch” Electrical Tape No. 8 to insulate bobbin

cores on solenoid gas valves. Acetate fibre backing
prevents wire cutting thru to metal bobbin at 90°C.
Provides a dielectric barrier.

2 “Scotch” Electrical Tape No. 38 to hold end discs
in place. Thermosetting adhesive is heat-cured for
powerful bond. Gives positive placement at 90°C.

3 “Scotch” Electrical Tape No. 29 to anchor valve

coil leads for gas furnaces. Cloth backing and
thermosetting adhesive resist 90°C. operating tem-
perature. No. 29 has maximum conformance and
holding power. Good abrasion resistance.

REG. U.S. PAT. OFF.

BRAND

Minnesota Mining and Manufacturing Company, St. Paul 6, Minn, —also makers of “Scotch” Sound Recording Tape, ‘“Underseal”

‘The term “Scotch’ and the plaid design are registered trademarks for the more than 300 pressure-sensitive adhesive tapes made in U.S.A, by o B,
Rubberized Coating, ““Scotchlite” Reflective Shezting, “Safety-Walk” Non-slip Surfacing, “3M’ Abrasives, “3M” Adhesives. General Export: @

122 E. 42ad St., New York 17, N. Y. In Canada: London, Ont., Can.

Want more information? Use post card on last page.

Our engineers got this assignment from one of the
world’s largest manufacturers of electronic controls.
Our engineers checked the properties of over 25 pres-
sure-sensitive tapes in the “‘Scotch’’ Brand Electrical
Tape family before they chose the three best tapes
for the jobs.

Our engineers can be yoxr engineers whenever you
have a job for tape. Just write Minnesota Mining and
Manufacturing Company, Dept. ES-54, St. Paul 6,
Minnesota, outlining your needs. That’s the easiest
way to make certain of top-quality results with no
money wasted. There’s no charge or obligation.

Electrical Tapes

PO
>

£z

> L
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HERMETICALLY SEALED
Germanium Diodes

N General Electric, research aimed at product improvement
never stops. And, here are the results of that effort...a special,

i . X A. Ceromic Case
non-porous ceramic case diode plus perfection of a metal to B. Solder
ceramic seal! This ceramic has already been successfully applied C. Germonium Pellet
to seal high quality tubes. Used in G-E diodes, it voids gas con- D. Weld
tamination...adds many years of efficient performance! E. Platinum-Rhuthenium Whisker
Order the types you need in quantity now! Phone or write: FG :’T:’
General Electric Co., Sec. X4854, Electronics Park, Syracuse, N. Y. H' N? ke: o
. 1Icke in
I. Weld
J. leaded Copper Clad Wire

COMPLETE METAL TO CERAMIC SEAL. Gas-tight ceramic cases with

metalized ends permit solder seal to nickel pins. MAXIMUM RATINGS (At 25°C)
MOISTURE PROOF. These new diodes exceed the requirements i
of JAN humidity specifications. Sealed DIODES IN6?  IN70  INBT*
REQUIRED ELECTRICAL PROPERTIES. More than two years of de- zeck Inversgvo"age 75 125 50
H 1 H 1 ontinuo perati

velopment were necessary to perfect this combination of hermetic O 0 60 od 0
seal and superior performance. ] et

. g . . {MA) at + 1V 5.0 3.0
MECHANICAL STABILITY. Platinum-rhuthenium whisker is welded P ——
to the germanium pellet. ACE 300
LONG-LIFE. The elimination of moisture effects adds years to AVchrceﬁf;e(c:w - %

. . v n

the life of your equipment! peire—_—

Current (MA) 125 90
Surge Current [MA) 400 350

62 3 4 . “JAN opproval opplied for
C/W car /ézz/ your Fﬁ/}/ﬂéﬁ(‘& we

'yc’
/4 \
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PHELPS DODGE round, square and rectangular Formvar magnet

wires are the result of the finest engincering and research. They

offer better space factors, outstanding forming and winding

properties, excellent abrasion and solvent resistance. When used in

the proper design, Phelps Dodge Formvars permit quality improvements

in the insulation system that result in reduction of over-all costs.

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

68 Want more information? Use post card on last page. May, 1954 — ELECTRONICS
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Leader in Application Engineering

Pioneered Development of Square and

P
Rectangular Formvar
Quality Controlled for Maximum Performance

Experience Over Complete Range

PHELPS DODGE COPPER PRODULTS

CORPORATION

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA

ELECTRONICS — May, 1954 Want morc information? Usc post card on last page. 69



NO\/\/—the modern successor

(K]
to the galvanometer ',,94'

Nvull Indicator

If you use galvanometers, you’ll be interested in the new ElectroniK Null
. Indicator. For here, at last, is the lab man’s ideal d-c null balance detector . . .
electrical completely free from all the limitations of galvanometers.
characteristics It's easy to use—no “‘loss of spot’” from excess signal; bridge balancing oper-
ation is simplified.
It's self-protecting—will take heavy over-loads without damage.
It's vibration-proof —undisturbed by nearby traffic or machinery.
It goes anywhere—needs no leveling or special mounting; plugs into 115-volt
60-cycle line; small case fits readily into experimental set-ups.
It's stable—holds steady zero after warm-up.
It's fast—indicates in less than one second; ideal for production testing.
It's sensitive—suitable for use with high precision measuring circuits.
The ElectroniK Null Indicator is priced within reach of any budget. It will
OPERATING VOLTAGE be a valuable asset to your lab. Write today for complete information.
115 volts, 60 cycles MinNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne and
Windrim Avenues, Philadelphia 44, Pa.

INPUT IMPEDANCE
1500 ohms

CURRENT SENSITIVITY

0.6 x 10-9 amperes
per millimeter

VOLTAGE SENSITIVITY

1 microvolt
per millimeter

@® REFERENCE DATA: Write for Instrumentation Data Sheet No. 10.0-12.

H Honeywell

Fsts e Cositads-

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



New Sub-Miniature Relay

APPLICABLE TO
PRINTED CIRCUITS

T
-

ll | ‘ ALLIED TYPE KH RELAY

ELECTRICAL SPECIFICATIONS: . | | weighs 32 oz. —
. | l has low capacity for
CONTACTS: Maxrimum of double pole rated at .25 | ‘ o
RF switching

amperes at 26.5 volts DC or 115 volts AC resistive

COIL: Sensitivity —nominal 1.0 watts, maximum 0.3
watts
Resistance—up to 1500 ohms
Voltage—up to 40 volts DC

TEMPERATURE: Minus 60° C to plus 125° C
VIBRATION: 10G up to 500 cycles
SHOCK: 50G plus (operating)

SPEED OF OPERATION: 1.5 millisecond at
nominal voltage direct from battery supply
and 1 millisecond with series resistance

ALTITUDE: 70,000 feet or 1.3 inches of mercury

TERMINAL TYPES: Printed circuit, solder terminals
and plug-in

CAPACITY: N, O, contact to case 0.85 mmf Write for catalog sheet giving complete information

) ALLIED CONTROL

ALLIED CONTROL COMPANY, INC., 2 EAST END AVENUE, NEW YORK 21,N.Y,

ALIED



25t Movets or Sheff Warmers?

__ o roroon

f
17 L jlhllbﬁ

-(and 1,001 Other ltems)

Vary-Tallies help you separate the sheep from the goats, the
big ones from the little ones, the red ones from the green ones — in
manufacturing, sales, accounting, researching and what not!

Vary-Tallies will do any counting job you want in any combination
up to 6 banks high, 12 units wide (with a minimum of 2 units wide).
Yes, you can count on ’em or with ’em to your profit — note these
features of construction:

G

® Easily Readable from Any Angle ® Separate Counting Units Can be

. . Bold figures Always Centered Rotated like Tires on a Car, to Dis-
in Window . . . No Glare . . . Fig- tribute Wear Evenly
ures not Covered by Fingers in
Operation ® Not Affected by Extreme Heat or
R Cold
e . ® Easily Portable, yet Ruggedly
?oouwntc‘:fg:;gs?v\(/’vrr):'llnfll); Built for Long Wear ® Individual Tag Above Each
news sheet and prices. Counter-Window — Not Strip Tabs
® All Parts Corrosion-Resistant;
Working parts of Hardened Steel ® Veeder-Roo! Quality in Every Part

VEEDER-ROOT INC.

HARTFORD 2, CONNECTICUT

Chicaga 6, lll. * New York 19,N. Y. » Greenville, $. C. * Mantreal 2, Canada - Dundee, Scoand + Offices and Agents in Principal Cities

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



New 3" Sensitive Relay

APPLICABLE TO PRINTED CIRCUITS

ALLIED TYPE RSH

has sensitivity of

40 milliwatts in D.P.D.T.
and 22 milliwatts in
S.P.D.T.

ACTUAL
SIZE

ELECTRICAL SPECIFICATIONS

CONTACTS: Up to D.P.D.T. rated at 2 amperes
at 26.5 volts DC or 115 volts AC resistive load

COIL: Sensitivity—40 milliwatts D.P.D.T.
22 milliwatts S.P.D.T.

Resistance—up to 14,000 ohms
TEMPERATURE: Minus 60° C to plus 125° C
VIBRATION: 10G up to 500 cycles
SHOCK: 5035 plus (operating)

ALTITUDE: 80,000 feet or 1.3 inches of mercury

TERMINAL TYPE: Solder and plug-in printed
circuit.

WEIGHT: 2 ounces

Write for catalog sheet giving complete information

¢ ALLIED CONTROL ©®

ALLIED CONTROL COMPANY, INC., 2 EAST END AVENUE, NEW YORK 21,MN.Y, athos
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For Weighing Important Decisions. ..

Ucinite’s Judicial Gravity scale is worth its
weight in paper work. It balances opinions,
senses trends and shows which way the wind
blows. A built-in tilting mechanism enables it
to lean over backwards to be fair. Extra equip-
ment includes a special attachment that auto-
matically delivers weighty judgments. Though
this revolutionary device has not yet been
released for civilian or government use, its

ELECTRICAL ASSEMBLIES

The

Newtonville 60, Mass.
Division of United-Carr Fastener Corp;.

o

Want more information? Use post card on last page.

. UCINITE CO.

component parts are all available in quantity
from Ucinite.

With an experienced staff of design engi-
neers, plus complete facilities for volume
production, Ucinite is capable of supplying
practically any need for metal or metal-and -
plastics assemblies. Call your nearest Ucinite
or United-Carr representative for full informa-
tion or write directly to us.

Specialists in

www americanradiohistorv. com

ELECTRICAL ASSEMBLIES,

RADIO AND AUTOMOTIVE
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CONNECTIONS

WEIGHS
ONLY
ONE POUND

*Trademark

Keller *Wire-Wrap’’ Tools produce electrical
connections that need no soldering

1 . and this amazing new power tool wraps wire
MS‘FRT Z/ around a terminal to make a permanent electrical
/ connection. Costly hand wrapping and soldering are
eliminated . . . production goes up while costs go down.

Hour after hour, this new lightweight “Wire-Wrap” Tool
makes uniform connections without fatigue to the operator.
Wire-Wrap connections retain their characteristics under
severe conditions of corrosion, vibration, or aging.

For lower costs, fewer rejects, faster production, product
compactness, and strong, low-resistance connections, investi-
gate this revolutionary new tool.

SOLDERLESS WIRE-WRAP CONNECTIONS

are made by wrapping wire tightly around rectangular
terminals. Each quarter turn is locked under tension,
providing a permanent mechanical and electrical bond.
These clean, high-pressure connections have a contact

ﬂ . area greater than the cross section of the wire . . . yet
m can be easily removed when desired. Send for Bulletm
Available in air No. 11 for detailed information.

or electric models

* L] * * L] L] L] L] * * L] L] . *
W-W M are now available from Keller—the original manufucfurer(
[ (] e_ o
- wusLon

KELLER TOOL COMPANY
1335 Fulton Street Grand Haven, Michigan

ELECTRONICS — May, 1954 Want more information? Use post card on last page. 75
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ONEYWELL Mercury Switches h

A PRINCIPLE OF GOOD DESIGN

you can have

HIGH CAPACITY

YES,

0 1 i

[ v ina
L ’/[- ),
< . )
T~y r—== Mercury
a W ST .
- — ;
__ | Switch 4
& &

R —— -

These Heavy Duty HONEYWELL Mercury
Switches combine long life and reliability
with the capacity tomake and break steady
state currents up to 45 amperes. They
will handle inrush currents as high as
144 amperes.

Whenever your design or application
shows a mercury switch to be indicated,
there is a HONEYWELL Mercury Switch
to meet your requirement. Among these are:

® Protected mercury switches

® General purpose mercury switches
® Small mercury switches

® Sensitive mercury switches

MICRO SWITCH engineers, experienced in
every type of switching problem, are lo-
cated at 16 branch offices to help you
select the switch for your application. Call
the nearest MICRO SWITCH branch office.
Ask for Mercury Switch Catalog 90.

MICRO SWITCH

A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY e

Want more information? Use post card on last page.

FREEPORT, ILLINOIS

HONEYWELL }
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DIE PRESSED

FAST DELIVERY .. . Our own die shop and four LARGE OR SMALL QUANTITIES ... We have the

modern plants speed deliveries. most complete press facilities ir the industry.

ON SPECIFICATION . . . Backed oy a reputation

ECONOMICAL PRODUCTION . . . The right
for accurate compliance with specifications for

press for every job permits utmost economy.
more than half a century.

WIDEST CHOICE OF MATERIALS . . . AlSiMag ENGINEERING COOPERATION . . . Send sketch
property chart gives more compositions and and details of requirements for practical, cost-
more physical data than any other source. saving, delivery-expediting suggestions.

53rD VYEAR CERAMIC LEADERSHIP SEE OUR DISPLAY

AMERICAN LAVA CORPORATION  soom wo. sso

A SUBSIDIARY OF MINNESOTA MINING AND MANUFACTURING COMPANY BASIC MATERIALS

CHATTANOOGA 5, TENNESSEE EXPOSITION
OFFICES: METROPOLITAN AREA: 67) Broad St., Newark, N, J., Mirchell 2.81590 o SYRACUSE, N. Y.. 204 Harding The P d N
Place. Phone 9.0656 » CLEVELAND. 5012 Euelid Ave., Room 2007, Express 16685 © NEW ENGLAND. 1374 Mass eSO CUE
Ave.. Combridge Mast., Kirkland 7-4498 o PHILADELPHIA: 1649 N. Broad Si., Stevenson 4.2823 e ST. LOUIS: Development Show

1123 Washington Ave., Garfeeld 4959 & CHICAGO: 228 N. LaSalle St., Central 61721 ® SOUTHWEST: John A.

Green Co.. 6815 Oriele Dr., Dallas 9, Dixor 9918 e LOS ANGELES: 5603 No. Huntington Dr., Capital 19114, CHICAGO @ MAY 17-20, 1954
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AER

COM

DEFINITELY DEPENDABLE!®

Reliability is built into every part of this

dual 1000-watt aerophare unit. Ruggedly
constructed and conservatively rated, it
provides trouble-free unattended service,
and at truly low operating and mainte-
nance cost. It operates in the frequency
range 200-415 kcs, using plug-in crystal
for desired frequency.

Uses single phase power supply, nomi-
nal 220 volts, 50 or 60 cycles. Consists of
two 1 kw transmitters with keyer (2
keyers if desired), automatic transfer unit
and weatherproof antenna tuner. Each
transmitter housed in separate standard
rack cabinet, with controls in rack cabinet
batween the transmitters.

3090 S.W. 37th AVENUE

Want more information? Use post card on last page.

Aerocom’s Dual Automatic Radio Beacon

Nominal carrier power is 1000 watts.
High level plate modulation of final
amplifier is used, giving 30%-35% tone
modulation. P-T switch interrupts tone,
permitting voice operation. Operates in
ambient temperatures from -35°C to 50°C,
humidity up to 95%.

Standby transmitter is placed 1n opera-
tion when main transmitter suffers loss
(or low level) of carrier power or modula-
tior, or continuous (30 sec.) tone. Audible
indication in monitoring receiver tells
when standby transmitter is in operation.

Antenna may be either vertical tower
or symmetrical T type.

|

MIAMI, FLORIDA

WWW.americanradiohistorv.com
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STABLE—TypicuI cverage change

after 1000 hours load life test 0.2%.

ACCURATE —wittin 1, 2, 5% on

all standard types.

|.0w T. c. — 200 p.p.m. per °C

above 20K.
100 p.p.m. per °C kelow 20K.

R U G G E D — Epoxy resin coating re-

mains elastic, cannct crack or chip.

1929—>Dur 25th year—1954

TYPE BC-30
(2-watt)

.

—

TYPE BC-25
(1-watt)

/\2

_/ s
—
/ TYPE BC-20

(V2-watt)

Shallcross Borohm resistors are unusuzlly stable, accu-
rate, and long-lived as a result of Shallcross’ basic re-
search on carbon films and manufactaring processes.
Complete control of the quality and distribution of the
boro-carbon film on specially formulatzd ceramic rods
assures minimum film variation withia each unit, as
well as from unit to:unit.

Automatic machine handling of resistors throughout
the carbon deposition process prevents contamination.
Rigid automatic control of rod and gas temperatures
during deposition eliminates soot formation in the car-
bon film. Resistance for a given size -od is therefore
both predictable and reproducible.

Borohm resistors have negligible vo tage coefhicient,
consistent temperature coefficient, and stability proven
by temperature cycling, moisture resistance, and load life
tests,

For detailed information as to sizes. styles, ratings,
and performance test data results wrize for the new
Shallcross Engineering Bulletin L-33.

SHALLCROSS MANUFACTURING COMPANY 522 PUSEY AVE.

Representatives in principal U. S. cities, Toronto, Canada, and Vancouver, B. C. COLUNGDALE: PENNA.,




Eves in the night . . . certain
as a pendulum . to pierce
the veil of time and distance.
Thus we have the moving eye—
svmbol of hnowledge — on the
ever predictable pendiudum,

eyes in the night

The victory over time and darkness is certain with Kollsman instruments,

Certain because of our quarter century dedication to accuracy in controls
and instrumentation.

Today our activities encompass four ficlds:

AIRCRAFT INSTRUMENTS AND CONTROLS
OPTICAL PARTS AND DEVICES
MINIATURE AC MOTORS
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT
Our manufacturing and research facilities

. our skills and talents, are
available to those seeking solutions to instrumentation and control problems.

kU I l S m a n INSTRUMENT CORP.
o

ELMHURST, NEW YORK » GLENDALE, CALIFORNIA « SUBSIDIARY OF gfdﬂ([dﬂd COIL PRODUCTS CO. INC.
80 Want more information? Use post card on last page.
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FACTS
ON MAGNETIC RECORDING

the flexible ‘“MEMORY" for science and industry

e In industry today magnetic recorders can o With greater accuracy and less cost than
“remember'’ and re-create the motions of any other method, magnetic tape can “re-
skilled machinists, the forces encountered by member'' situations encountered in your
a truck driving down a test road, the reflec- business — laboratory data, motions, pro-
tions from underground shock waves, the cesses and hundreds of kinds of information.
complex control of chemical processes.

Magnetic recorders have long been at work Get the facts in this important new bulletin
recording complex data and reproducing it from the company that has been building
in its original electrical form — ready for magnetic recorders for scientific purposes
auvtomatic reduction and analysis. longer than any other firm. Written in clear,
non-technical language, it tells what mag-

netic recording can do for you.
]:P -
-<

Send for your copy today; write Dept. E-1711

CORPORATION

934 CHARTER STREET - REDWOOD CITY, CALIFORNIA

BRANCH OFFICES: New York, Chicago,
Atlanta, San Francisco and College Park,

DISTRIBUTORS: Radio Shack, Boston; Bing Crosby Enterprises, Los Angeles;
Maryland {Washington D. C. area)

Southwestern Engineering & Equipment, Dallas and Houston; Canadian
General Electric Company, Canada

ELECTRONICS — May, 1954

Want morc information? Usc post card on last page.
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Keeps Froduction ro Capacity
Al Day Long/

Bausch & Lomb

TRANSISTOR

MICROSCOPE

Boosts output, cuts
spoilage, because
anti-fatigue features
assure full-work-day
efficiency!

SET AT ANY DESIRED

N L ANGLE FOR GREATEST /&)
A T \C'VOO“:;O";LE: FITS ANY %7 7' NATURAL ENLARGED VIEWS
Hli“ _ ¢/ OF TINY PARTS . . . NO EYESTRAIN
Only the B&L Transistor Microscope v . . . T
.l o ot o . Simplifies ultra-precision work by providing clear,
provides this individualized comfort. he ified i b -
Full 180° rotatability of inclined eyepiece assembly a1 m"lgm' le3 tjmages o .ls ?rysf“gr‘ rig LS' €
permits setting at exact angle for natural position UF' mh n.num‘ X }:mcnsnonfa R c.rn?lts %l]”'
of head and neck. Operator is free from strain, aiten-hoh ENCRviotincye Hatigiich s< fi @ssemibljy

measurement and inspection.
able to work better, faster. pectio

4 LARGE, UNOBSTRUCTED SHOCKPROOF, DUSTPROOF FOR LIFE
°,}o~..r'_ WORK SPACE PERMITS . SAVES MAINTENANCE COSTS,
</l ,,‘ A . FASTER, EASIER ASSEMBLY KEEPS PRODUCTION ROLLING
{ ﬂ' 'i'n ) Ample clearance between A Clamps and gibs [ock prisms into life-
objective lens and stage for hands, /@;? 7 time alignment, safe from shock dam-
tweezers, tools. Focusing knobs are y «~  age- Permits safe, trouble-free mounting in
set bad\, within effortless reach, ~—_/ machine or fixture. Patented Neoprene
\rﬂ) yet out of the way of jigs and ring seals out dust. Saves moncy on repairs,
U tools. down-time.

WRITE NOW descriptiv i 5
(D-1036) and forfo(;n-thees-cji)llft:i\:m()lr:tsiiztt?(:g BAUSCH 6’ LOMB

on your own production lines. Bausch &

Lomb Optical Co.,*61429-St. Paul St., Roch- ‘
ester 2, N. Y. SlNCEVlsss

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




SPECTRUM ANALYZER

F PRECISION MICROWAVE
R TEST EQUIPMENT

spscTay weZER

RECEIVER 84
=

8

for S-Band and X-Band

with interchangeable R-F Heads

Large scale production wusually implies units built to
a price. At FXR quality materials and performance
are the prime factors. But with its expanded
facilities and specialized engineering staff, FXR more
than doubles its volume of precision manufacture.
This reflects in lower costs to you, and speedy
delivery (only 3 weeks for Spectrum Analyzers). Why
pay a premium? Why wait?

newly improved design

fully engineered and field-tested units
designed for use in the S-Band and X-Band
Microwave Regions

interchangeable R-F Heads — compactly
built, stable operation, long life

FXR Type No.
2400 to 3400 Mc S700A
3000 to 3700 Mc S$700B
8500 to 9600 Mc X700A

only FXR precision microwave components
are used in the R-F Head

Get full details
on the COMPLETE LINE of
FXR Precision Microwave Test Equipment

Electronics & X-Ray Division
F-R MACHINE WORKS, Inc.

44.14 ASTORIA BOULEVARD, LONG ISLAND CITY 3, N. Y.

ELECTROMICS — May, 1954 wWant more information? Use post card on last page. 83



Perhaps. But the only time we won’t consider a
special purpose development request is when Ohm’s Law
says “No.” Tough assignments are an Islip specialty, and
our engineering staff is at YOUR service.

A
—_ TRANSFORMERS - corts

ISLIP SUPERIOR COMPONENTS FOR EVERY NEED
EXCEEDING COMMERCIAL AND MIL T-27 REQUIREMENTS

How may we help you? Write . . .

REACTORS

TRANSFORMER )ISLIP TRANSFORMER AND METAL COMPANY, INC.
BEECH STREET, ISLIP, L. }.. N. Y. » PHONE: ISLIP 3-5150

84 Want more information? Use post card on last page. Ma)’, 1954 — ELECTRONICS



Waldes Truarc Rings Cut Costs $3.26 per Unit,
Reduce Size and Weight of Air Cylinder!

A
AL
1

|

4

7 e S
7 A

Z NN AENNNWN

NEW cylinder head is secured with pracision-ground Waldes Truarc
Rings. This produces perfect alignment of head within the housing.
difficult to obtain with screw-thread seating. Maintenance is quick
and easy.

OLD STYLE air cylinder, with thread-secured head. required
costly tapping. chasing and assembly operations. Also, satisfactory
maintenance of packing unit necessitated use of pipe wrenches on
painted surfaces.

WALDES TRUARC RINGS PERMITTED
THESE SAVINGS

Production Time Cut..17 minutes
Weight Saved...............1% lb.
Length Shortened....... 1Yz inches

Cost Saved.. .....53.26 unit

B The A. K. Allen Company of
Brooklyn, New York, maker of
AllenAir cylinders, now uses two
Waldes Truarc Inverted Rings
(series 5008) to secure heads
rigidly within tubes.

B TRUARC Rings, in this applica-
tion, are ground parallel by A. K.
Allen to .001 tolerance. In a static
hydraulic bursting test, the 3" unit
(recommended for 350 p.s.i.) with-
stands a pressure of 2000 p.s.i.
And at bursting-point, the brass

groove gives way; the Truarc Ring
remains intact.

¥ Waldes Truarc Retaining Rings
are precision-engineered. .. quick
and easy to assemble and to dis-
assemble. They can be used over
and over again. There's a Waldes
Truarc Ring to answer every fas-
tening problem.

® Find out what Waldes Truarc
Retaining Rings can do for you.
Send your blueprints to Waldes
Truarc engineers.

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

SEND FOR NEW CATALOG )

P

WALDES

— e

11!
il

i

f

smweir | Waldes Kohinoor, Inc., 47-16 Austel PL, L.1.C. 1, N. Y.

Please send me the new Waldes Truarc Retaining
Ring catalog.

(Please print)

REG. U. S. PAT. OFF.

RETAINING RINGS

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

WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE
FOLLOWING U. 5. PATENTS: 2,382,947: 2,382,848 2,416,852 2.420.921: 2,428.341: 2,439.,765:
2.441.,646: 2,455,165 2.483,380: 2.483.383: 2.4687.802: 2,487.803: 2.491,306: 2.509.061;

AND OTHER PATENTS PENDING, | -

i
e
3 L3

Want more information? Use post card on last page. 85
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New Du Pont MYLAR film offers

REG. U. S. PAT. OFF.

a balance of properties never before
available for electrical uses!

$- b

EEPOEe

[Fepr o

: 4

i

Du Pont ““Mylar’/ polyester film has a balance of properties that make it suitable

for a wide variety of electrical applications.

““Mylar’’ film used to insulate this motor
stator is about half as thick as the material it

replaces.

m o5 R RS P T
L = R R SR U WAL e e
Flexibility and strength of new “Mylar"

polyester film make it ideal for wire and cable

o

insulation.

86

Miniaturization of capacitors, transformers
and other electrical equipment is made possible
by the use of "Mylar.”

wgﬂwu PR,

High dielectric strength, combined with
toughness, makes ‘'Mylar" adaptable to o
variety of coil-insulation uses.

Want more information? Use post card on last page.

Out of Du Pont research comes a new
product—“Mylar”’ polyester film—
with a balance of electrical, mechan-
ical and chemical properties so unu-
sual that it opens new possibilities in
the design of electrical equipment.

“Mylar” exhibits high dielectric
strength, high volume resistivity and
high surface resistivity. In addition
to its good insulating properties,
“Mylar’” hasoutstanding mechanical
properties. Its tensile strength is
17,000-25,000 p.s.i. It is tough and
durable. And it retains its remark-
able properties over a wide tempera-
ture range, remaining flexible and
stable from -60° to 150°C.

“Mylar’ is moisture insensitive. ..
impermeable to many organic and
inorganic gases. Its resistance to fun-
gusis excellent, making it suitable for
applications under a variety of cli-
matic conditions.

These properties of “Mylar” are
already being used to advantage in
motors, cables, capacitors, coils and
transformers. If you would like to in-
vestigate the possibilities of improv-
ing your own products with Du Pont
“Mylar,” write for further informa-
tion to: E. 1. du Pont de Nemours
& Co. (Inc.), Film Dept., Room E,
Wilmington 98, Delaware.

DU PONT

MYLAR’

Polvester Film

REG.y. 5. PAT. OFF

BETTER THINGS FOR BETTER LIVING
«+ . THROUGH CHEMISTRY

May, 1954 — ELECTRONICS



NORWOOD RESSURE MONITGR

CONTROLS | = AL

PRESSURE
accurate, calibrated
readings at any

pressure level

| g

COARSE BALANCE g FINE BALANGE

CALIBRATION
NUMBER s

PRESSURE _ PERCENT
- PWR. o DIRECT
OFF

7% CALIBRATION . PRESSURE SCALE &
> @

BATTERY CONDITION

BRIDGE

Fil.,  ® L PLATE

AU?J CAL. CUTPUT

CONTROL ENEGNEERING CORPORATION | For use with two or four arm strain gage
HOBK 0. MASSACHUSETTS ' pressure pickups cnd standard oscillo-
scopes . . . self-contained DC bridge
power supply . . . unique calibration cir-
cuit provides calibwated reference pip
over entire range, compensates for non-

linearities in all subsequent circuitry.

Plug-in, two-stage amplifier ... 100X
gain with high degenerative feedback
— flat from 1 to 25,000 cps + 2%,
vsable from 0.3 to 30,000 cps...sensitive
to pressure changes as low as 0.1% of
full scale pressure.

CONTROL ENGINEERING CORPORATION

L6

Ml CONTROLS 564 Providence Highway, Norwood, Massachusetts

Norwood Controls representafives are located in principal cities. Complete technical information will be supplied upon request.

ELECTRONICS — May, 1954 Want more Information? Use post card on last page.




Aircraft shown in the accompany-
ing photographs are among those
equipped with Hughes radar and
fire control systems.

88

PROGRESS OF A PROBLEM

1
1
)

j To design and manufacture advanced radar and fire control
THE PROBLEM: § systens for wilitary all-weather fighters and interceptors—
{ equiptent that must be light in weight, versatile, and capable
] of accurate operation day or night under extreme conditions.

At Hughes the answers to these requirements for complexly interacting systems
involving advanced radar and fire control have been under continuing development
from 1948 and in production since 1949. Even more advanced systems are cur-
rently in process of development for supersonic aircraft.

Beginning with systems engincering and analysis, the military studies are initially
concerned with evaluation of the strategic and tactical needs of the services in order
to establish design objectives. This is followed by the analysis of problems involving
noise, smoothing and prediction, multi-loop nonlinear servos, aircraft dynamics
and controls, and the propertics peculiar to conversion of analog information
to digital quantities. From the analytic stage evolve the requirements for systems
design and circuitry, designs of computing sub-systems, microwave transmitting
and receiving cquipment, the presentation of information to an airplane pilot, and
advanced testing needed to optimize over-all system performance.

SYSTEMS
ENGINEERS

CIRCUIT
ENGINEERS

Further advancements in
the fields of radar and fire
control are creating new
positions on our Staff for
engineers experienced in
the fields of systems engi-
neering and circuit design,
or for those interested in
entering these areas.

Assurance is required that reloca-
tion of the applicant will not
cause disruption of an urgent
military project.

SCIENTIFIC
AND
ENGINEERING
STAFF

HUGHES

RESEARCH AND DEVELOPMENT

LABORATORIES

Culver City, Los Angeles County
California

May, 1954 — ELECTRONICS



Hughes Diodes

Computer
Applications

Recovery Time Characteristics
at 25° Centigrade
Type IN191
50 K@ 0.5 usec and 400 K@ 3.5 usec maximum

Type IN192
50 K 8@ 0.5 nsec and 200 K& @ 3.5 usec maximum

Maximum Back Current
at 556° Centigrade
Type IN191 .
400 KQ min. between —10 and —50V

Type IN192
200 K¢ min, between —10 and —50V

To measure pulse recovery tor both types, diodes
are pulsed at 30 mA in the forward direction and
then a back voltage of —35 volts is applicd.

Now, as part of the continuing program to
meect the expanding requirements for com-
puter components, Hughes announces the
registration of Diode Types IN191 and
IN192. Both are selected for their out-
standing performance in computer service.

These computer tvpe diodes, like all
Hughes diodes, arc designed to ensure ex-
treniely high moisture resistance. .. thermal
stability. . . electrical stability. .. subminia-
ture sizc. .. thorough dependability. These
features mean long life with mmimum
maintenance.

ELECTRONICS — May, 1954

for

|- 05usECH
O.1uSEC

Types 1IN191 and 1N192

| Actual dimensions
of diode body:

MINJIMUM REVERSE RECOVERY CHARACTERISTICS TYPE IN191

l‘ 3.5u SEC

400K

If you need special computer type diodes, chances
are that we can furnish them on a production
basis—because we are constantly producing and
providing many types to mect literally hundreds
of electronics and communications applications.
Among these arc high forward conductance,
low-voltage diodes, used for certain computer
applications.

Just Off the Press

A new, cight-page descriptive brochure. Listsand
describes all the more widely-used KETMA, JAN
and special types in the Hughes line. Juse write
for your copy of Bulletin se-2.

Want more information? Usc post card on last page.
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MULTIPLE POWER SUPPLY

OUTPUT VOLTS CURRENT | REGULATION | RIPPLE
1 0-150 Bias|{ 0-5Ma. * 5Mv.
2 0-400 | 0-150Ma.| 0.5% | 5Mv.
3 0-400 | 0-150Ma.| 0.5% | 5Mv.
28& 3Parallel | 0-400 |0-300Ma.| 0.5% | 5Mv.
2 & 3 Series 0-800 |0-150Ma.| 0.5% | 5Mv.

4 6.3 AC 10 Amp. *

5 6.3 AC 10 Amp. *

REGULATION: As shown in table for both line fluctuations from 103-125
volts and load variation from minimum to maximum current.
*Regulation Bias Supplies: 10 millivolts for line 105-125 volts. 1,% for Yood at 150 volts.
%Al AC Voltages ore unregulated.

131-38 SANFORD AVENUE - FLUSHING 55, N. Y.
INDEPENDENCE 1-7000

NEW POWER SUPPLY CATALOG AVAILABLE

ON  REQUEST.

WRITE

DEPARTMENT

90 Want more information? Use post card on last page.
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— - - — - —demands

. « « exacting quality in capacitors and resistors

Lol
STYLE 818 STYLE 828  STrLE 415 S3TYLE 412 STYLE 414 STYLE 155

ERIE ""Hi-Stab” Deposited Carbon Rasistors

The Style 155 Pyrolytic resistor fuifills a long standing
need for an extremely stable, moderately priced,
molded insulated V2 watt resistar. Available from 100
ohms to V2 megohm in toleranzes as close as + 1%.

_ERIE_

e electronicc

ERIE High Voltage Capacitors

Erie offers a wide selection of disc and mclded type
ceramicons for high voitage service up to 30 KV.

dependab mponents

SR

STYLE 301 STYLE 33?7 SIS 801 STYLE 811

I

STWLE 831 STYLE 801 STYLE 811 STYLE 821

ERIE "K-LOK'’ Higa-stability Disc Ceramicons
Values up to .0047 mfd at 500 volts are available in
tolerances as close as + 59%. Capacity variations
witt: temperature, age, and voltage are exceptionally
small. A truly premivm capacitor.

ERIE By-Pass and Comgensating Ceramicons

To meet the exacting temperature compensation and
by-pass requirements of color cirzuitry. Compensating
units available from .75 to 1380 mmf. "Hi-K" by-pass
units available from 100 mmf{. to .01 mfd.

STYLE 557 STYLE 3139-8 STYLE 531-532 STYLE 535 STYLE 325 STYLE 323 STYLE 2304 STYLE 2433

ERIE Trimmer Capaditors

The largest and most versatile family of plastic and
temperature compensating ceramic trimmer capacitors
are available from Erie, to meet difficult tuner and
converter requirements.

ERIE Stand-off and Feed-thru Ceramicons

Manufactured in values up tc 1500 mmf. to overcome
radiation and critical by-passing problems.

ERIE RESISTOR CORPORATION . . . ELECTRONICS DIVISIGI

—ERIE

Main Offices and Factories: ERIE, PA.
Sales Offices: Cliffside, N, J. # Philodelphia, Pa. ® Chicago, 1ll. * Detroit, Mich

RESISTOR CORP. Ashland, Ohio ® Fort Wayne, Ind. ® Los Angeles, Calif. ® Toronto, Ontario

Manufacturing  Subsidiaries

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




WESTON

Inductronic® D-C AMPLIFIER

Its resistor network uses

to assure
HIGH STABILITY and ACCURACY &%

When it’s millivolts or microamperes you are
measuring, you talk.in terms of accuracy in
the order of 0.19,. Here is the most accurate
measuring instrument yet developed — the
Weston Inductronic D-C Amplifier. This amaz-
ing instrument makes potential measurements
down to microvolts, current measurements to
fractions of a microampere.

By using this 200 kc frequency shift amplifier
in connection with thermocouples, radiation
receivers, bolometers, strain gages, pressure
transducers, resistance thermometers, photo-
cells, ionization gages, etc., related physical
quantities can be measured with speed and
accuracy far superior to any other method
previously known.

The amplifying system is essentially an auto-

0s€ Altg
St

The new Weston Inductronic D-C
Amplifier measures both millivolts
and microamperes to an accuracy
previously unheard of. A product
of Weston Electrical Instrument
Corp., Newark, N. J.

The Weston Resistance
Network (Actual size)
is wound with D-H
Manganin wire to
achieve a high
degree of stability
5 with extreme
" accyracy.

matic potentiometer, wherein an output cur-
rent is maintained in balance against the input
through a method of accurately adjusted re-
sistors determining the balanced ratio of out-
put to input. With a high gain in the amplifica-
tion of error unbalance, the accuracy of ampli-
fication ratio is of course dependent almost
entirely upon the stability and precision of the
resistor network.

For this most exacting function Weston uses
Driver-Harris MANGANIN, an alloy of such
fixed stability that maximum change in resist-
ance between 15°C. and 35°C. is less than 15
parts per million per degree Centigrade.

If fixed stability and constant resistance under
normally variable operating conditions are
“musts’” in your resistor designs, let us have
your specifications. We’ll gladly put at your
disposal 50 years of alloy manufacturing
experience to help solve your problem.

Sole producers of world-famous Nichrome*

Driver-Harris Compcmy
HARRISON, NEW JERSEY

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

*T.M, Reg. U.S. Pat. OFf. In Canado: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario

MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD
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'PRODUCTION MANAGERS
SAY . ..

. Specify

BUSHINGS

hermetic-seal, compression type

CANS & COVERS

built to meet MIL-T-27 & Commercial Specifications

because #2424 gives
ASSFMPLXSERVICE OFAST DELIVERY

actual hermetic sealing of your component. 2-3 weeks on Cans, Covers &
Assemblies. Prototype and
special size cans and covers

OUR electronic and nuclear equipment or com- in 3-4 weeks. Bushings imme-
! diately from stock.
ponents deserve HELDOR treatment. Be wise . . .

time-wise, dollar-wise, quality-wise and delivery-wise .CONSIS T[NT OUA[I r Y

— send your specifications or prints to HELDOR for Advanced quality-control pro-
"quotes”. Do it now! ce.dures result in new lows for
rejects, etc.

OLOWER (OSTS

No tool or die costs on Stand-
ard Cans, Covers. “Know-
how’’ provides real econ-
omies on Bushings and
assembly service. ,,

o WRITE FOR NEW, LOW PRICE LIST
AND CATALOG

HELDOR MANUFACTURING CORPORATION

@ HELDOR BUSHING & TERMINAL CO., INC.
‘i

238 Lewis Street e Paterson, N. J. T
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G-E SUBMINIATURE METAL-CLAD CAPACITORS

With silicone end-seals and solid dielectric
operate from —955C to +125C without derating

These G-E subminiature metal-clad capacitors are
specifically designed to provide the utmost reliability
under severe operating conditions. For over three
years, Permafil (solid) dielectric has proved its reli-
ability in aircraft engine control, airborne radio and
radar communication equipment, ground radio com-
munication and airborne fire control systems.

G-E subminiature metal-clad capacitors offer two
mmportant, unique features:

® Solid dielectric—G.E.’s Permafil—provides excel-
lent electrical characteristics and eliminates the
possibility of leakage.

® Silicone end seals—for high thermal and physical
shock resistance exceeding MIL-C-25A requirements.

® Microfarad ratings range from .001 to 1.0 uf in
voltage ratings of 100, 200, 300, 400 and 600 volts d-c
working. They can be operated at full voltage up to
altitudes of 50,000 feet.

Case sizes range from .235 inches in diameter and
11/16 inches in length to 1 inch in diameter and 254
inches in length.

Liquid-filled metal-clad line also available with G-E
Pyranol* dielectric for operation from —55C to + 85C
without derating. Lower-cost, they incorporate all the
operating advantages of the solid dielectric line and
are supplied in the same ratings.

For more information see your G-E Apparatus
Sales Office, or write for bulletin GEC-987 to General
Electric Co., Sect. 44218, Schenectady 5, N. Y.

*Reg. trademark of General Electric Co,

GENERAL @3 ELECTRIC
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SMALL SIZE of new G-E subminiature metal-clad capacitars is graEhic
shown 1ere, The cut-away view at the far left, apprximately 123 ti
actuml s.ze, illust-ztes the construction features of this 1ev= line.

ally
mes

END SEAL

1. Solder right up to the case with new 2, Withstands vibration and rough 3. Undamaged by draopping, the two
G-E silicone end seal—no need to waste  handling. This view shows a glass- capacitors are shown here —note that
14 inch of valuable space because of bead-sealed capacitor and a silicone- there are no cracks in the G-E silicone-
danger of cracking glass. sealed capacitor being dropped. sealed unit.

4. At +125 degrees cen- 5. At —55 degrees centigrade, the 6. Capacitance vs. temperature is shown by this

tigrade, the capacitor con- subminiature G-E metal-clad capacitor typical curve. G-E capacitors with Permafil di-
sistently maintains 100 per- with Permafil dielectric shows less than electric have very little capacitance change through-
cent capacitance. 7 percent loss in capacitance. out the eatire range from —55C to +125C.

[ [ eemwam | | ] | ]

G'E PERMAFIL DEELECTRIC

PERCENT CAPACITANCE .

80 == 2
=55 -40 -20 O 20 40 60 80 100 125
TEMPERATURE IN DEGREES CENTIGRADE
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PYROFERRIC IRON CORES are scie'n__n?ﬁ;ly manufactured, under strictest
quality controls to close electrical wdimechanical tolerances.

PYROFERRIC services are available for ”the , engineering of your core
production requirements . . . your !eégerhead request will bring '§E1 »
M.P.A. Data Sheets and tables which gi%q complete mformatu)ﬁ‘
recommended sizes and tolerances, as well as a cross-referenCe
of manufacturers’ material designation.

PYROFERRIC BLDG. BRONX BOULEVARD
at 216th St., N.Y.C. 67

Want more information? Use post card on last page. May, 1954 — ELECTRONICS
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Burton browne adrertising

The ultimate in electrical measuring
instruments would be made in a test
tube. Th ngs in ordinary atmosphere like
microsecpice <I)(~¢'1\< of dust or meisture
condensed{romthebreath canplay havoe
with aecnracv. That is why Triplett’s
modern manufacturing plants are as
near as j os=ible to test tube conditions.
All departments are spotless. The air is

STANDARDS ARE SET BY TripLE

d

washed ¢lean  dehumidified and sem-

perature controlled. In short every step

in the mass production of Triplett in
struments is thoroughly protected.
The result is that vou can look 1o
Triplett instruments for more accu-ale
performunce, longer life and greater
service value. kxtra care puls eztra
value in vour Triplett instrumente

FOR HALF A CENTURY

ECTRICAL INSTRUMENT €O.

BLUFITON, OO




Stainless Steel screiw; .022”__“"
long; 200 threads per inch;
slotted head 036" in diameter.

this is precision

Typical Parts

(actual size)

Wateh......

Allied Products Division

928 WHEATLAND AVE., LANCASTER, PA.




fabrication

and complete
production help

fO r yOu gauging and

inspection

. .. The. precision production facilities
that make America’s finest watch

are now available.

When you need fast production of small precision assembly
parts, jewel bearings, or complex devices—machined

to microscopic tolerances—assembled in any guantity

—checked by extra-expert inspectors—guaranteed

to do the job designed every time . . .

Here is where to turn:

We will do the job—from your metals or ours.

Make the parts, blank them, turn them, profile them,
mill them, recess them, thread them, head them.
Then we'll heat treat them, test them, burnish them,
plate them, assemble them and deliver on time . ..
and you can bet the job will be right.

engineering

This is a new service, backed by the time-established
reputation of Hamilton. It's ready for you

TODAY and TOMORROW. Send us your prints:

we’'ll be glad to quote—no

obligation, of course.

metallurgy




write on company letterhead

MAGNETICS inc.

DEPT.E-9, BUTLER, PENNSYLVANIA

THE

ARE YOU READY FOR

Gnuntoed

; Shield Performance?

MAGNETIC SHIELDS

Are yoa ready for a major clectronic and electrical first—
Magnetcs, Inc. “Performance-Guaranteed™ Shields for shiclding
of stancard cathode ray and cther tubes against moderate and
high thex external fields . . . and custom-designed “Performance-
Guaramteed” Shields for specific shielding problems?

Here are shields which elim nate waste . .. are cuaranteed 1o
your pe -formance specification .. and aie sold at standard pirices

WIDEST CHOICE IS YOURS

MATERIALS . . . Premium quality Performance-Guaranteed Shields
are usiedly made from Mumetal or A ENL 1750, dry-hydrogen
anncualed for optimum isolating properties. Shiclds can be made
from any other connnercially avarlable magnetic and non-niag-
netic mwaterials when required by performance specificaiions.

METHOL OF MANUFACTURE . . . Performance-Guaranteed Shiclds
can be Tabricated or drawn by Magnetics, Inc., depending upon
which 15 most economical for your requircments.

FINISH . . . Performance-Guaranteed Shiclds can be furnished
painted. lacquered or unfomshed, as your requirements dictate.
Paint color can be matched to iny equipment shade you select.
Pre-painting by Magnetics. Inc. eliminates danger of damage to
shiclds in painting operations in your plant . . . provides you
with shiclds iimmediately ready for your assembly operations.

FREE ENGINEERING DESIGN . . . Our Engincering Department will

carry out all phases of your shield design .. - including magnetic
analysis ... mechanical design ... and production engineering

to )’OLII' cost l'C(lllil'L’lll(‘ll[S.

WWW.americanradiohistorv.com



THREE YEARS FIELD EXPERIENGE WINS TITLE...

“H-H LONG-LIFE RESISTORS"

The greatly increased protection
made possible by the development
of our high-temperature gray enamel
is the most important improvement of
these resistors, but it is not all. True,
this enamel is thermo-shock-proof
and crazeless; but in addition

THESE RESISTORS OFFER . ..

o Stronger core with higher resistance to vibration
and shock.

¢ Finer resistance wire—made to H-H specifica-
tions, especially adapted to these resistors. More
uniformly wound, so that failures under stress are
eliminated.

¢ Special alloy terminals more securely fastened
to the ceramic body by spot-welding—highly resist-
ant to corrosion.

¢ All wire connections are protected by a positive
non-corrosive bonding.

The fixed, the ferrule and the flat types are espe-
cially designed for and manufacturd in accordance
with JAN-R-26A specifications.

T Il rrrrrrrryrr iy

HARDWICK, HINDLE, INC. E e, Hindl, T I
Rheostats and Resistors i 40 Hermon St., Newark 5, N. J. i

Subsidiary of ] Please send additional information about your new resistors B

vy i and rheostats. [

THE NATIONAL LOCK WASHER COMPANY i N ]
Establisned 1886 H ame, 1

(] Title ]

Newark 5, N. J. U. S. Al [} G, 1

| [ |

the mark of quality i Address i

| |

] |

for more than a quarter of a century e T T T ]
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Hipersil® Cores
now rustproof

A new process now coats a microscopic film of rust-
proof iron phosphate on all Westinghouse Hipersil
Cores. This coating will not chip, scratch or flake,
nor will it affect core performance.

Rustproofing eliminates all possibility of deteriora-
tion. This means you can safely carry samples or a
stock of cores in advance of immediate production
needs . . . keep your assembly lines flowing smoothly.

This thin coat prevents any loss of the inherently
high flux carrying capacity . . . another reason why
Hipersil Cores make it unnecessary to design excess

you caN 8e SURE...i s

Westinghouse

98

Butt joint section of 5-mil Hipersil Core, magnified
10 times. Distinct separation between the laminations
channels the flux, increases core efficiency.

core material, and, therefore excess size and weight,
into your transformer assemblies.

Advancements like this continue to make the
Westinghouse Hipersil Core the best on the market
today. Because they are 1009 active in carrying
flux, they solve size, weight and loss problems
for you. The simple, two-piece assembly helps
cut your transformer fabricating costs. Get a more
complete story by writing today for Booklet B-5402.
Westinghouse Electric Corporation, P. O. Box 868,
Pittsburgh 30, Pennsylvania. J-70694

A= o

;m
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Q' P,
SN FUEL & -
ONANTITY

LBS 11000

BALANCE )
UN’T LBS X 1000

3

N 7
ONFUEL & -
ONANTITY

How does AVIEN maintain this
“BALANCE OF POWER?”?

A current tanker aircraft specification calls for large
fuel tanks fore and aft. Obviously the pilot must know
the fuel quantities in both systems. What is more, this
stored power must be distributed “in balance” equally
between the two.

Control of the plane’s center of gravity and constant,
accurate indication of fuel quantities are both handled
automatically by an Avien voltage-fed balancing sys-
tem and the well-known Avien Fuel Gages.

Fuel weight distribution data are supplied by one
additional potentiometer in each fuel gage indicator.

A typical Avien safety feature is incorporated in
the balancing amplifier. It detects and warns of a pump
or valve failure in either system.

The entire installation has been achieved by Avien
with a minimum of weight, complexity and cost. This

ELECTRONICS — May, 1954

is another example of the essential adaptability of the
Avien fuel-gaging system which can be “tailored” to
the exact specifications of many different aircraft.

Every month, Avien produces over ten thous:
major instrument components for the aviation inc
try. They have been specified for more than fifty diffc
ent aircraft models.

If you have a fuel gage or fuel management problem,
call on us.

g fnGincERiNG In QERTH—

vien

58615 NORTHERN BLVD.. WOODSIDE 77, M.V,
AIRCRAFT AND INDUSTRIAL INSTAUMENTATION

Want more information? Use post card on last page. 99



Parts are molded by Central Molded Products Co.
(Chicago); Mayfair Molded Products Corp. (Chi-
cago); Wilcox Plastics, Inc. (Montebeilo, Calif.)

100 Want more information? Use post card on last page. May, 1954 — ELECTRONICS
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Electronic precision with
mass production economy..

thanks fo

World’s largest producer of TV tuners is Standard
Coil Products Co., Inc. Reasons for Standard Coil’s
leadership in this field, according to company execu-
tives, are: 1) product superiority, 2) mass production

methods.

Thirty-seven vital parts of the Standard Coil tuner are
made of mineral and glass fiber reinforced PLASKON
Alkyds. The fast molding characteristics of PLASKON
mineral-filled Alkyd facilitates mass production. And
the Alkyds’ excellent dielectric properties and

For further information

on PLASKON plastics

and resins address

Barrett Division, Allied
Chemical & Dye Corporation,
40 Rector Street,

New York 6, N.Y.,

Whitehall 4-0800

L

ELECTRONICS — May, 1954

PLASKON

dimensional stability assure the excellent tuner

performance that keeps Standard Coil’s customers
happy.

Standard Coil is one of hundreds of manufacturers
who have used PLASKON materials and technical
assistance to increase productivity and strengthen
product superiority. Perhaps onc of these materials
can help you, too. The experience and extensive
modern research facilitics of the PLASKON man are at

your disposal.

et

VASKGE

Want mote information? Use post card on last page. 101



WESTON

(686 Type 10A)

. true mutual conductance

ELECTRONIC
TUBE ANALYZER

(over-all Gm accuracy 3% or better)

Tests tubes under actual circuit operating potentials.

Tube characteristic operating curves can be plotted for com-
parison with manufacturer’s specifications.
Transconductance can be measured directly without nced
for null adjustments or correction factors.

Voltage Ratio method of mcasuring transconductance nicets
the IRE Standard 50 IRE 7.82 paragraph 7.2.2.4.

Completely self-contained with all necessary power sup-
plies, meters and switching for performing short tests, static
characteristic measurements and grid to plate transconduct-
ance measurements.

A well filtered d-c power source is supplied, making it pos-
sible to test tubes with d-c potentials which can be accu-
rately adjusted to correspond to actual circuit voltage oper-
ating conditions.

ELECTRONIC
TUBES

Precision meter shunts and multipliers are wire wound to
0.5 per cent accuracy.

Special circuitry makes meter loading eflects negligible.

Regulated grid bias supply keeps this most critical voltage
constant. Plate and screen supplies do not aflect grid bias
sctting.

Wide range sf measurement of transconductance provides
good rcadings on all tubes from small subminiature types to
large power control types. The truc transconductance is
obtained on all triodes and pentodes, including low mu
control tubes having plate resistance as low as 250 ohms.

Transconductance ranges are available in the following
combinations of range and grid signal voltages:

Descriptive literature on Model 686

gladly sent on request. WESTON Elec- g'id Si]gnul 3‘63 600'8 15%(2) 3000':) x?hs h
H trical Instrument Corporation, 614 X LGS
{ Frelinghuysen Ave., Newark 5, N. J. Gm x 10 3000 6000 15000 30000 Micromhos

The Gm x 1 range is especially useful in the measurement of
subminiature tubes having low transconductance.

Reliability, Dependability and Accuracy assured by sound
| enginecering, skilled manufacture and high quality compo-

I nents.
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NOW AVAILABLE [N

ASSEMBLIES
or SUB-ASSEMBLIES

for your

POWER
SUPPLIES

¢ UNITIZED RECTIFIERS

® PLATE-FILAMENT-REACTOR
ASSEMBLIES

® PLATE TRANSFORMERS

¢ FILAMENT TRANSFORMERS

e FILTER REACTORS

Moloney now offers complete power
supplies custom built to your needs.
Complete power supplies or any sub-
assembly can be had, manufactured to

your most rigid specifications.

High Power or High Voltage offers no
problem to Moloney, long experienced
in the manufacture of quality transfor-
mers. Moloney, supplying transformers
to the clectrical industry for over 58
years, stands ready to apply this exper-
ience to the manufacture of your most
exacting requirement for power supplies.

MIL-T-27 } Standards

OIL ® ASKAREL
DRY(Class A, B & H.)

Write today for Bulletin ST.3505
describing Specialty Transformers

B r{ RETMA

ME34-13

M OLONTEY ELECTRIC COMPANY

Power Transfocrmerss Distribution Transformers» Step Voltage Regulators s Regulating Transformerse Load Ratio Control Trans-

formerse Unit Substationss Network Transformers » Constant Current Tran<formers o Capacitors s Transformers For Elecironics

SALES OFFICES IN ALL PRINCIPAL CITIES « FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA

ELECTRONICS — May, 1954 Want more information? Use past card on last page. 103



OFFICES AND
WAREHOUSES IN
PRINCIPAL CITIES

BRIDGEPORT WAREHOUSE SERVICE

The Bridgeport warehouses are designed fo supply
from stock limited quantities of sheet, rod, wire or
tubing. It is the policy of the company to maintain
adequate warehouse stocks at all times so that
small orders can be filled without delay.

The fabricator is in a position to obtain promptly
metal to fill orders for experimental work or to start
production runs, while waiting for mill shipments.

Bridgeport warehouses make every effort to
carry the variety of alloys, sizes end gages which
fulfill the requirements of the locality they serve.

To take care of the maximum range of widths of
strip metal, slitting service is available—not only
to serve warehouse stocks, but also to make cus-

tomers’ stocks of non-ferrous strip metal more
flexible.

Bridgeport's Warehouse Stocklist carries weight
tables and a technical digest giving the properties
of the most popular copper-base alloys. If you do
not have a copy, ask your nearest Bridgeport office.

Mills in Bridgeporf, Conn. and Irdianapolis, Ind.
In Canada: Noranda Copper and Brass Limited, Montreal

BRIDGEPORT BRASS COMPANY

104 Want more information? Use post card on last page.
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Waru 10 TURN

PRECISION POTENTIOMETERS

.025% Linearity at Low Cost

> | High Resolution

> | Extreme Mechanical Precision

> | High Electrical Accuracy

Type M10T SERVO POTS

. wound coil, multiturn potentiometer design is integrated with
system aspects of precision computors, servomechanisms and electro-
mechanical instrumentation, Extremely precise mechanical tolerances
shaft diameter, concentricity, and perpendicularity assure complete
transfer of potentiometer accuracy to extenal systems.

Universal mounting surface offers a choice of servo-mount or precision
pilot and tapped holes. SERVO POT resistance elements are wound
under control of an electronic servo-mechanism* by a unique method

based on the output accuracy of the potentiometer Mechanical Specifications
as the controlling factor. Gold-flashed connector-type Base and Bearings: One piece machined' aluminum base houses spring-
terminals permit ease of connection where accessibility louaded dall bearings in a single through bore for

is limited. greater accuracy and rigidity.

*Based upon a methed originated by IBM Corporation under U.S. Government Contract., Finish: Red Alumilite, corrosion resistant per AN-QQ-A-696A.
Mounting: The stainless steel register or pilot formed by the outer race
Electrical of the bearings is as accurate as the bearing with respect
Speciﬁcutions to concentricity and diameter. For synchro type mounting, a
Resistance Range: | 1,000 ohms to 10,000 ohms 5%, high precision outer registe: used for assembly with gears
prepinned to the shaft.
Independent Linearity: | .05, std. .025°, or better, special. Shaft: Centerless ground stainiess steel .2500” +.0000 —.0003 diameter.

Mechanical Rotation: Angle: between stops 3660° —=+2,5°.

Effective Electrical Angle: | 3600° +1° —0°. Stops: Mechanical stops of l2ad screw type tested to withstand torques
exceeding 100 inch pounds, assure reliability and ruggedness.
Ambient Temperature Range: | —55°C,, to +80°C. Dimensions: Diameter 1.820”, Length 2-"/16”.

For further details on the new advanced performance multiturn potentiometers write, wire or call

TECHN()[OGY INSTRUMENT GORP.

533 Main St., Acton, Mass. ACton 3-7711
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AXLETZPE FIDELITY

MADE kN ENGLAND OF SOUND

AXIETTE 101 8" Single Cone Loudspeaker

The need for a reasonably-priced and medium sized high-tidelity loudspeaker ha
been met by the Research Laboratories of Goodmans Industries who are
constantly in touch and, indeed, in sympathy with the requirements of th
high-fidelity enthusiast. T'o a certain extent this demand can be relatec
to the present-day restrictions on living space and the fact that
enthusiasts are seeking a londspeaker which, when suitably housed.
will occupy the minimum of space, and yet still faithfully reproduce
their partieular choice of music.
From the start it was decided that the new loudspeaker would be
housed on an 8 in. chassis and to set a really new trend, a special
hyperbolic cone was designed.

SPECIFICATION
Frequency Range 40-15,000 c/s
Fundamental Resonance 65 ¢/s (nominal)
Voice Coil Diameter 1in. (2.5 cms.)
Voice Coil Impedance 15 ohms,
Flux Density 18,500 gauss
Total Flux 51.200 Maxwells
Maximum Power Handling 5 watts peak A.C.
Overall Diameter 8} in. (20.63 cms.)
Overall Depth 34 in. (10 ems.)
Baffle Hole Diameter 7 in. (17.8 ems.)
Mounting Holes 4 slots § in. (9.5 mms.) x ¢ in. (5.5 mms.)
equispaced on a 7§ in. (19.36 cms.) P.C.D,
Nett Weight 31 tbs. (1.47 kgs.)
Finish Grey Rivelling Enamel

AupioPHILE NETT PRICE $21.30

Exclusively Distributed by:==

EAST: : WEST:

Goody Audio Center Inc. Hollywood Electronics,

235 West 49th St., New York 19, N. Y. 7460 Melrose Ave., Los Angeles 46, Calif.
SOUTH & SOUTH-WEST CANADIAN SALES OFFICE:

Hign Fidelity 555, A. C. Simmonds & Sons Lid.,

606 Peachtree, N.E., Atlanta, Ga. 100 Merton Street, Toronto 12.

GCODMANS INDUSTRIES LTD., AXIOM WORKS, WEMBLEY, MIDDLESEX, ENGLAND
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Specify the K-CAP
wherever you
use capacitors.
Temperature
Compensated,
General Purpose,
and Guaranteed
Minimum Value.

Samples avnilable.

MASS PRODUCERS OF ( ”70/'//47/0\
ELECTRONIC COMPONENTS MANUFACTURING |
\ C [s] R P O R A T 1 [s] N /

lx 65 GOUVERNEUR ST.,, NEWARK 4, Ni.J




everything

Yes, in a way, a second helping—for we are trying
to express the factors which have helped raise the
AMERICAN PHENOLIC CORPORATION by its boot
straps in a little over twenty years. In the early
thirties AMPHENOL was just another struggling
industrial infant in one small factory and our main
concern then was radio sockets. Today there are
five modern plants producing over 11,000
cataloged products ranging all the way from

AN connectors to television antennas.

AMERICAN PHENOLIC CORPORATION

“A little more of everything”—we think a little
more courage, a little more imagination, a little
more faith have been responsible for the growth
of AMPHENOL during the last two decades. And we
look forward to the same “little more’™ qualities,

a second helping of the same, to keep AMPHENOL a
vital member of the electronics industry for

many, many years to come.
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One typical DV Development

COST-CUTTING FIXTURES

Maintaining precision tolerances on
relatively short production runs is
often a difficult problem involving
costly tooling.

In a recent DV development, these
costs have been chopped drastically
by a series of new-type master reaming
fixtures which eliminate jig-boring op-
erations combined with time-consum-
ing pre-assembly and alignment with
special tools. In a single setup, the
reaming fixtures (one of which is shown
in the hands of a skilled DV tool-
maker) perform all the finish boring
operations on a cast-magnesium radar-
antenna housing.

With this straightforward, routine
technique, interchangeable parts are
fabricated to near-zero dimensional
limits.

DOWN-TO-EARTH ELECTROMECHANICAL

a precision

If an airborne radar antenna makes you think of a small, intricate
mechanism, take another look at the 29 by 20 by 7 foot radome
hanging under this Air Force RC-121C radar picket plane—one of
the giant early-warning Lockheed Super Constellations patrolling
U.S. shorelines against attack. Inside, the Dalmo-Victor-developed
antenna illustrated—the largest airborne antenna ever built—plays
its part in extending the range of detection beyond 200 miles,
horizon to horizon.

A primary engineering requirement, of course, was integration of this
antenna system into the six tons of electronic equipment aboard the
high-altitude recennaissance ship: including weather radar, relay links
for transmitting radar pictures to ground-control stations, and equip-
ment for vectoring fighters or missiles onto targets.

Dalmo Victor’s contribution of this antenna to the most powerful
search radar equipment yet designed for aircraft, called for an appli-
cation of all the skills and techniques develcped during years of
engineering light-weight precision electromechanical systems.
Whether your requirements call for the largest, the smallest, or some-
thing in-between; the design, development, and production facilities
of Dalmo Victor’s versatile organization can be put at your disposal.

E[—_]—E_!—,“;\anrnn

SAN CARLOS - CALIFORNIA

ENGINEERING
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A New low voltage

0-28 Volts D.C.
20 Amperes

1% Ripple

Designed to meet the critical D.C,
power requirements of the aircraft
industry, the K101F incorporates

many custom engineered features, ;
such as: $195 i !
® An avtomatic ammeter cutout

circuit for dynamotor and SPECIFICATIONS :

OUTPUT VOLTAGE: 0-28 V.D.C, continuously variable.
OUTPUT CURRENT: 20 Amperes, continuous duty at 35°C ambient

Delay type overload protection.
Permanently etched control

inverter starting. I

designations. OVERLOAD : 400% for %2 minute, 200% for 2 minutes.
® Over-current warning indicator. RIPPLE VOLTAGE: One Percent at full load.
® Stepless output control. REGULATION: D.C.V. at Full Load: 28.5.
® Compact, portable design. D.C.V. at 1/10 Load: 33.
® Zero maintenance. METERS: 0-50 vV.D.C., 2% accuracy, 4" rectangular.
0-25A.D.C., 2% accuracy, 4" rectangular.
CONTROLS: Power switch, voltage control, pilot light,
=2 overload warning light.
TERMINALS: Panel binding posts plus rear terminal board.
INPUT: 115 V.A.C.,, 60 cycles, single phase.
DIMENSIONS: 19" W, x 12%" H, x 1414" D.
MOUNTING: Standard Rack.

Write for Bulletin No. 150

71-2 WARREN STREET + NEW YORK 7, N. Y.
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The outstanding capacitor
for high fidelity and
high frequency applications

To the long list of Cornell-Dubilier “firsts”
add another important development : the C-D
Budroc* steatite-cased tubular capacitor. It is
unquestionably the finest paper tubular ever
made for the initial equipment manufacturer.

Budroc capacitors are non-inductively wound
and housed in a tube of the finest ceramic
(steatite) completely fabricated in our own
plant, under close and constant supervision and
quality control from start to finish. The
specially developed C-D end fill will not soften,
melt or flow at any rated operating temperature.

Send for engineering samples of this superb
humidity proof, new C-D capacitor! Use our
Technical Advisory Service for your special
application problems. Bulletin NB-15¢

oh request,

Cornell-Dubilier Electric Corp., Dept. K-54
South Plainfield, New Jersey.

THERE ARE MORE C-D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE

DUBILIE}
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ANTENNAS ROTORS CAPACITORS VIBRATORS CONVERTERS
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NOW AVAILABLE

No. 9 Speaker Magnets

with

6 MILLION BgH4g max

Wow.... fpv ke Fonst Thne

the RETMA Standard No. 9 Loudspeaker

Magnet is available with a minimum energy product
of over 6 million BH max. Made of Hyflux

Alnico V HE*, it provides the highest

energy product of any commercial Alnico.

The immediare advantages it offers
to users of the RETMA No. 9 Magnet are:

The highest sound level possible.

A better transient response—resulting from
the higher gap density which increases

the damping factor—assures a full range of
tones and overtones.

The truest possible reproduction of sound.

{

High Energy—grain-oriented Alnico V.

GUARANTEED!
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The Indiana Steel Products Company is
proud to introduce this improved

No. 9 speaker magnet to the audio industry.
Investigate its distinct advantages

for your speaker. Price and delivery
information upon request.

THE INDIANA STEEL PRODUCTS COMPANY

Valparaiso, Indiana

INDIANA PERMANENT MAGNETS
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MAGNETIC AMPLIFIER SERVO

SYSTEMS

Typical characteristics of some magnetic amplifier and two-phase servo motor combinations available from Ketay.

MOMENT RATED
SPECIFY TORQUE OF INERTIA NO LOAD VOLTAGE INPUT POWER
MAGNETIC LINE AT {oz.in. x ACCELERATION SPEED" EXCITATION  PER PHASE
AMPLIFIER FREQUEN(Y  YOLTAGE LENGTH WIDTH HEIGHT SPECIFY SERVO MOTOR STALL sec? AT STALL (min. FIXED PHASE AT STALL DIAMETER LENGTH
(type) | leps) (volts)  linches)  [inches)  (inches) itype) loz.in.) x 104 (rad./sec?) r.p.m.) {volts} = {watts) linches) {inches]
smas-102 | 60 | 115 | 4w | 3% | 3% | k02530 25 | 495 | s0500 | 3300 [ n15 [ 92 [ 1u [ 2
1 ] ) L Ml = E & il b3 b T £ o -
SMAé_-]O? _60 b ]_5 4‘/1_ | [ ! 3’/4_ 3% | K402380 1.45 42.8 ‘* 35,000 3200 ’ 15 | 5.0 —I 176 1% |
SMA4-102_ _400 |1 ]5_ | 4‘/_. i | 3% 4% K402550-1 2.35 49.57 47,500 4800 15 | 9.2 | 1% 2
SMA{-]O} B iOC_)_ :L 1 ]57 | 4‘/9 l | gslli I 43/!6 | K402550-2 | 2.35 49.5 L 47,500 18097 | 115 l 9.2 | 1% 2"
SMA4-102 400 | 115 | 4% | 3% 4% | K101600-6 1.45 428 J[ 35,000 4800 | 115 | 61 | e | 1% |
SMA4.102 | 400 | 115 | 4% | 3% | 4% K101660 145 | 428 | 35000 | 4800 | 115 1 61 | Ve | 1% |
BUORD DESIGNATIONS FOR SERVO MOTORS [
K101600-6=MK 7 MOD 0 K101660 =MK 7 MOD 1 * The control phase of all Servo Motors should |

K40255C-2=MK 8 MOD 1

K402550-1 =MK 8 MOD 0

be connected for 57.5 volt operation. |

On the other side of this page are listed some of the
synchros for which the combinations were specially
designed.

Ketay supplies complete systems including gear trains
and stabilization for given kinematic requirements,

SYNCHROS  SERVO MOTORS
RESOLVERS ¢ MAGNETIC AMPLIFIERS
AIRBORNE INSTRUMENTS
AUTOMATIC CONTROL SYSTEMS

Servo motor-tachometer generator combinations are
also available.

Ketay welcomes the opportunity to design and fabri-
cate amplifiers of both the conventional and minia-
turized types to customer’s specifications.

See Ketay’'s Exhibit at Airborne Electronics Conference

- Dayton Biltmore Hotel, May 10-12

MANUFACTURING CORP.

Executive Offices
555 Broadway, New York 12, N. Y.

WWALamericanradiohistorv.com



KETAY OFFERS A COMPLETE
RANGE OF SIZES AND TYPES
IN SYNCHROS * SERVO MOTORS
RESOLVERS

1-SERVO MOTOR, Size 10 Frame, O.D. .937”
2-SYNCHRO, Size 10 Frame, O.D. .937” (Transmitter,
Receiver, Resolver, Differential Transmitter,
Control Transformer)
3-SERYO MOTOR, Size 10 Frame, O.D. 9377
4_SYNCHRO, Size 11 Frame, O.D. 1.062” (Transmitter,
_ Resolver, Control Transformer)
5—SERVO MOTOR, Mk 14, Size 11 Frame, O.D. 1.062"
6—SYNCHRO, Size 15 Frame, O.D. 1.437” (Transmitter,
Receiver, Resolver, Differential Transmitter.
Control Transformer)
7-SERYO MOTOR Mk 7, Size 15 Frame, O.D. 1.437”
€~SYNCHRO, Size 15 Frame, O.D. 1.437” (Transmitter,
Receiver, Resolver, Differential Transmitter,
Control Transformer)
9—LINEAR TYPE CONTROL TRANSFORMER, O.D. 1.625"
10-SERYO MOTOR, Mk 8, Size 18 Frame, O.D. 1.75”
11—INDUCTION MOTOR, Size 20 Frame, O.D. 1.95”
12-SYNCHRO, Size 16 Frame, O.D. 1.537” (Transmitter,
Receiver, Control Transformer)
13-SYNCHRO, Size 18 Frame, O.D. 1.750” (Transmitter,
Receiver, Differential Transmitter, Control Transformer)
14— INDUCTION MOTOR, Size 18 Frame, O.D. 1.750”,
3 Phase, 2 Pole
15-=SYNCHRO, Size 19 Frame, O.D. 1.90” (Transmitter,
Receiver, Contro! Transformer)
16-SYNCHRO, Type 1F, THCT, or I1HG Size 1 Frame, i
O.D. 2.250” (Receiver, Transmitter, Control Transformer)
17-INDUCTION MOTOR, Size 1 Frame, O.D. 2.250”
18—SYNCHRO, Size 23 Frame, O.D. 2.250” (Transmitter,
Receiver, Resolver, Differential Transmitter,
Control Transformer)
19—SERYO MOTOR, Size 23 Frame, O.D. 2.250”
20-SYNCHRO, Size 31 Frame, O.D. 3.10” {Transmitter,
Receiver, Differential Receiver, Differential Transmitter]

Typical characteristics of 116 units are available,

ADDITIONAL FACILITIES TO

SERVE THE INDUSTRY

This plant, recently acquired at Commack,
Long Island, adds air-conditioned work space
that brings Ketay's total area to over
200,000 square feet, accommodating over
2,000 employees in the five divisions.
Modern in every detail, the new plant has
the latest equipment for precision

volume production,

EXPERIENCE + RESEARCH

+ PERFORMANCE = LEADERSHIP
New developments and applications...increased facilities for
volume production of components and complete systems...all the
things reported on these pages are characteristic of Ketay—

a firm with broad experience and specialized knowledge that
adds up to leadership in the field of electrical devices and
controls. This experience and knowledge is yours to command.

In addition to synchros, servo motors and resolvers, it includes,

but is not limited to: gyro components; aircraft engine

instruments; computers; magnetic, resolver and synchro

amplifiers; remote indicators and automatic control systems.
Ketay's completely staffed and equipped Research and
Development Division can be of greatest service during the design
stage of applications involving Ketay products. You are

invited to avail yourself of this service.

WWW.- al

eltay

MANUFACTURING CORP.
Executive Offices 555 Broadway, New York 12, N. Y.
Pacific Division, 12833 Simms Avenue, Hawthorne, California

New York Division ¢ Kinetix Instrument Division * Pacific Division
Electronic Instrument Division *+ Research & Development Division

aericanradiohistorv-com



All these from one experienced source

TITEFLEX DESIGNS AND MANUFACTURES— to custemer specifications—
rigid waveguides and combinations of rigid and flexible waveguides.
Where there is, or should be, no movement, or where complicated accessor-
ies must be connected, Titeflex rigid waveguides are specially recommended.

L N

TITEFLEX CONNECTOR—lightweight, corrosion and moisture resistant with
temperature ranges of —65°F. to +400°F. This connector's insulation
properties will permit 3500 volts at sea level, 1200 volts at 50,000 feet
oltitude. Connector is available with 2 or 3 pins. 7 amperes. Weight
244 of ounce. Size 2" in length.

r
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WAVEFLEX® FLEXIBLE WAVEGUIDES are fobricated to retain critical
dimensions — regardless of twisting or bending. Waveflex waveguides
make assembly easy, improve design, compensate for expansion or move-
ment. Rubber iacketing protects against weather, corrosion, physical abuse.
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TITEFLEX CUSTOM WIRING SYSTEMS are corrosion resistant, moisture
proof, pressure-tight and efficient at temperatures of — 65°F. to +400°F.
Can be furnished with Titeflex or standard AN connectors for a wide
range of service requirements. Can be sheathed with metal braids, fiber
glass or nylon—and jocketed with silicone or other compounds.

MORE THAN 37 YEARS of developmental experience make Titeflex a logical source of the
components pictured on this page. We are currently in a position to supply connectors
and wiring systems lo makers of aviation and electronic equipment. If you havea
problem requiring our unusual combination of products and engineering, let us quote
on your requirements. The coupon will bring you information on our products.

s sz T

v Check products _you are interested in.

2 s
w))

TITEFLEX, INC.
524 Frelinghuysen Ave.
IO sE=l= Nework 5N

1

Please send me without cost
information obout the products

SO AN kot L TRECISON BELIOWS  [1iGNmON WARNESS [ IGNTION SwiEloig  <heckederheeh
== NAME. -
DT v TITLE S
%
N @
X - ADDRESS —_—
ELECTRICAL RIGID AND FLEXIBLE WIRING )\
L comnecions ) Wave cuies L systews =) (] rusts any JONE_ STATE.
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STABILITY. ..

The vultimate in stability under

any environmental conditions

is obtained by hermetically

sealing the element in a

vacuum or an inert gas. De-

terioration of the resistance ele-

ment, with consequent change in

resistance value, is reduced

to zero. Drift during shelf life, or

operating under load, is less than
1% in several thousand hours.

ACCURACY...

Accuracy is assured and maintained
thruout life operation by Victoreen’s rigid
standards during the process of manufacture.

SEND your inquiry to . . .

COMPONENTS DIVISION

The Victoteen Instrument Co.

3800 PERKINS AVE. -+ CLEVELAND 14, OHIO
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Special 136 conductor cable

carefully engineered by Rome for use with

IBM ekectric accounting mcchines, Types 402 and 403; IBM

Reproc ucing Punch, Type 514; IBM Summary Punch, Type 523;
and IEM Accumulating Reproducer, Type 528.

Carefully engineered wires
and cables help keep IBM
equipment “‘on the heam”’

Equipment manufactured by International Business
Machines Corporation has established a record for ac-
curacy and service that's hard to beat.
Much of the reason for this record is the fact that IBM
uses only the finest components in their equipment.
This is one of the reasons IBM often comes to Rome
Cable for top quality, specially engineered wires and
cables. One of these is the 136 conductor cable (pictured
top center) which is used in several IBM machines.
Others are various types of hook-up wire, a few of
which are shown on the multiple spool rack (top left).
Millions of feet of this Rome hook-up wire, manufactured
to exacting specifications, are used by IBM every year.
In addition tc the constructions shown, Rome manu-
factures a wide range of military and commercial type
hook-up wires, intercommunication cables, coaxial ca-
bles, R. F. transmission line, television camera cables
and other special constructions, engineered to the ap-
plication involved.

v

Commercial type
HOOK-UP WIRES

Rome offers commercial hook-up wires
with three standard insulations.

Rome Hi-Temp-—a rubber insulation
with exceptionally high resistance to
heat. Underwriters’ approved for 75° C.

Rome Synthinol-—a polyvinyl chlo-
ride thermoplastic compound, highly re-
sistant to acids, oils, alkalies, moisture
and flame. Underwriters’ approved for
80° C.

Rome Synthinol 901 offers all the
advantages of Synthinol plus higher re-
sistance to heat deformation, shrinkage
and cracking, also improved solderabil-
ity. Underwriters’ approved up to 105° C.

MILITARY HOOK-UP WIRES

Rome manufactures military type SRIR,
SRHV and WL, complying with Army-
Navy Joint Specification JAN-C-76, as
well as shipboard types SRI and SRIB
conforming to Specification MIL-C-815. In-
sulated with Rome Synthinol, these wires
are made in a complete range of speci-
fication sizes.

ROME CABLE

ROME CABLE CORPORATION, Dept. EL-5, Rome, N. Y.
Please send me the Rome Cable Hook-up Wire Bulletin

TR-5.

3 ! E ! % N 11 P T e -
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News Ahout JE
Created-Metals

Thermistors Stabilize
Circuit Resistance

Small size, light weight and permanent
power are essential in military headsets.
Carboloy Alnico 2 permanent magnets
permit a thinner, lighter receiver with
high output and level response.

Public - address loudspeakers utilize
the acoustic action of powerful
Carboloy permanent magnets. The uni-
formity and strength of these magnets
help produce truer tone.

A Carboloy Thermistor improves the
accuracy and sensitivity of the Tek-
tolog Electronic Recorder.
Matching the negative temperature
coefficient of a Thermistor and a low-
resistance manganin shunt to the
positive temperature coefficient of)|
the copper coil results in a circuit

of constant resistance within ~+ 5% [

for ambient temperature from 32° F.
to 150° F. !

The high degree of compensation
is achieved with a relatively low!
resistance and makes possible accu-
rate recording of voltages as low as
20 millivelts full-scale.

For more information on Therm-
istors for temperature compensation
and detection, warning devices and
controls, write: Carboloy Depart-
ment of General Electric Company,
11139 E. 8 Mile Blvd., Detroit 32,
Michigan. |

Many Uses Found for |
Cemented Carbides

The electronies and electrical indus-
tries are cutting costs and improving
products with wear - resistant ce-
mented carbides.

For example, tough grades of|
Carboloy cementied carbide are ex—|
tending the life expectancy of tele-
graph relay contacts. Carbide—tipped|
tools are saving time and money in
woodworking and cabinetry.

Carbide wire dies for making elec-
tric-light filaments and draw dies for|
making component parts far outlast
steel dies. Bearings of chrome car-
bide are light, strong, nonmagnetic.|

Industry is daily finding new uses|
for cemented carbides. The Carboloy
Engineering Appraisal Service will
help you put carbides to work in
your plant. For more information,|
write: Carboloy Department of Gen-
eral Electric Company, 11139 E. 8|
Mile Blvd., Detroit 32, Michigan.|

116

Two Carboloy cast Alnico
6 permanent magnets cut
manufacturing costs in this
new telephone built by
Connecticut Telephone &
Electric, Meriden, Conn.
One magnet provides
acoustic action for receiver;
other magnet supplies gen-
erator action to operate
bell ringer. The magnets’
consistent field holds post-
assembly adjustment to a
minimum.

Convert electrical energy
to mechanical motion

1

9 to electrical energy
e to thermal energy

Mechanical holding

Want more information? Use post card on last page

Convert mechanical motion

Convert mechanical energy

Permanent Magnets

Eddy current braking
Motor action
Instrument action
Acoustic action
Electron beam control

Generator action
Magneto action
Sound pick-up

Control of torque

Snap action
Separation
Holding and lifting

May, 1954 — ELECTRONICS



The heart of this Gibson electric guitar is the magnetic
pick-up. Steel strings vibrate in the field set up by
two small Carboloy permanent magnets, generating
minute electrical impulses.

New all-magnetic, all-transistor hearing aid uzes
permanent magnets in both microphone and re-
ceiver. These tiny magnets eliminate hearing-aid
failure caused by operational heat, and by humidity.

improve sound pick-up

and acoustic action

They make possible simplified design, lower costs, and improved per-
formance in communication devices and in many other important fields

Carboloyg Alnico permanent magnets are
replacing electro-magnets in both the in-
put and output elements of communication
devices.

Because permanent magnets convert me-
chanical motion to electrical energy, they
improve sound pick-up action for micro-
phones and other transducers. And because
they convert electrical energy back into
mechanical motion, they provide the acous-
tic action necessary in telephone receivers
and loudspeakers.

Carboloy permanent magnets supply a uni-
form source of stable, low-cost energy. By
using power-packed permanent magnets,

you’ll eliminate coils, wires and other oper-
ating parts. Design is simplified; product
size and manufacturing costs reduced.

Carboloy permanent magnets are available
sintered, as well as cast. Sintered magnets
hold closer tolerances, permit more complex
shapes.

Perhaps Carboloy permanent magnets can
improve your products or equipment. Spe-
cially trained engineers of the Carboloy
Engineering Appraisal Service will work
with you on permanent magnet design and
application. Send coupon, today, for catalog
or design manual.

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

CARBOLOY

DEPARTMENT OF GENERAL ELECTRIC COMPANY
11139 E. 8 Mile Blvd., Detroit 32, Michigan

Name — 3 -

Company__ -

Address.

P TRl e DL e S Y

ELECTRONICS — May, 1954

Send me the following without cost or obligation:

[] Permanent Magnet Design Manual, PM-101
[J Permanent Magnet Standard Stock Catalog, PM-100

___Position. S

Zone ___ Stote

Want morc information? Use post card on last page.
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Ultrasonic Machine Tool —Raytheon Manufacturing Company, Waltham, Mass., uses Inco
Nickel to keep its magnetostrictive transducer working; tough, fatigue-resisting Monel for
the toolholder; chromium-nickel stainless steel for the transducer housing. A pattern
Raytheon’s UMT cen cut in tungsten carbide is shown at right.

With 27,000 vibrations a second at her fingertips
She cuts tungsten carhide easily!

This tool easily euts a pattern as fine as lace in
tungsten carbide. Yet its full potentialities in
intricate machining are only beginning to be
realized.

Ultrasonic waves, generated by magnetostric-
tion, do the work in this new tool made by Ray-
theon Manufacturing Company, Waltham, Mass.

Back in 1935, Raytheon wanted to build a bet-
ter oscillator for echo depth sounding. A core of
Jlaminated Nickel did the trick, and made possi-
ble the development of the Fathometer, which
has proved so successful in depth sounding and
in mapping the ocean floor.

Nickel did the trick because of its unequalled
practical magnetostrictive efficiency. This makes
Nickel the ideal core material in transducers for
creating ultrasonic vibrations.

Inco Nickel Alloys

TEAOE MAEK

Want more information? Use post card on last page.

Ravtheon engineers have been applying this
magnetostrictive efliciency of Nickel to other uses
ever since. Perhaps they have already developed
the ultrasonic device vou are looking for. They
make the Ultrasonic Machine Tool pictured
above . .. and an oscillutor used by pharmaceuti-
cal houses in muaking a more effective whooping

cough serum . .. a vibrator that cracks glass and
salvages tungsten from vacuum tubes . . . and os-

cillators to accelerate the growth of bhacteria, the
germination of seeds, and treatment of emulsions.

All these stem from just one characteristic of
Nickel. If your new idea can be helped along by
any of the versatile Inco Nickel Alloys, let’s get
together on it now. You can write to Inco today,
to get us started on your problem.

THE INTERNATIONAL NICKEL COMPANY, INC.
67 Wall Street New York 5, N Y,

“S"® MONEL ¢ INCONEL® « INCONEL “X"®
INCONEL “W?”® « INCOLOY® « NIMONIC® Alloys

MONEL® « “R™® MONEL ¢ “K”® MONEL ¢ “KR”® MONEL

NICKEL « LOW CARBON NICKEL ¢« DURANICKEL®

May, 1954 — ELECTRONICS



STILL LEADING THE BIG

HERMETICALLY -
SEALED

miniature closures

—FOR TRANSISTORS
AND OTHER COMPONENTS

NO.1 NO.3 % 3
SERIES  SERIES /

- ‘ New EI Miniature Closures can be supplied in’
E g ! l various standard types or economically produced

to your exact specifications for all electrical

P - F. ‘: |§‘ and electronic applications. The EI closure
types illustrated are typical examples

t TRANSISTOR 2 ¥ b
| CLOSURES of the many miniature designs now in
l Ac(rsgﬁ“g;‘za production. Cases can be supplied in

round, rectangular or square shapes
BULLETIN 949-A On hermetically sealed ter-

minals. Discusses cushioned gloss construction,
thermal shock resistance, preferred types ond spe-
cial terminals.

» BULLETIN 950-A On hermetically sealed mul-
tiple headers. Explains vacuum tight feature, cush-
ioned glass construction, strain-free quolities.

BULLETIN 951 With complete information on
octa!l type plug-in and multiple headers. Saolid
metal blanks insure maximum mechanical strength
and rigidity.

BULLETIN 952 Complete infarmotion on E-1 end
seals for hermetic sealing condensers, resistars and
other tubular electranic and electrical companents,

with hermetically sealed termina-

tions to your order.

FOR COMPLETE
DATA AND PRICES
ON SPECIFIC TYPES

BuLL OF MINIATURE
. BULLETIN 953 Individuol, color-coded her-

metically seoled terminals. Avoilable with gloss CLOSURES’ CALL
inserts calored in stondard, caosily identified RMA OR WR'TE
color codes. Y,

® BULLETIN 960 Compression
type multiple heoders. Super
rugged, absolutely ricid and proc-
tically indestructible. Guaranteed
vacuum-tight.

*PATENT PENDING
ALL RIGHTS RESERVED

‘F l DIVISION OF AMPEREX

o5 ELECTRONICS CORPORATION

® I%

‘/zl. ELECTRICAL INDUSTRIES

44 SUMMER AVENUE, NEWARK 4, NEW JERSEY

——

EXPORT AGENTS. PHILIPS EXPORT CCRP., 100 EAST 42nd STREET, NEW YORK 17, N_ Y.

o
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His
main duty is to travel the country — and world
— penetrating the plants, laboratories and man-
agement councils . . . reporting back to you every:
significant innovation in technology, selling tac-
tics, management strategy. He functions as your
\ all-seeing, all-hearing, all-reporting business com-

munications system.

THE MAN WE MEAN IS A COMPOSITE of the edi-
torial staff of this magazine. For, obviously, no
one individual could ever accomplish such a vast
business news job. It’s the result of many quali-
fied men of diversified and specialized talents.

AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE
MAN,” another complete news service which com-

plements the editorial section of this magazine —

the advertising pages. It’s been said that in a
business publication the editorial pages tell “how
| they do it”—*they” being all the industry’s front
line of innovators and improvers — and the ad-
vertising pages tell “with what.” Each issue un-
folds an industrial exposition before you—giving

a ready panorama of up-to-date tools, materials,
equipment.

SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to

“listen” regularly and carefully to the practical
business information he gathers.

SN
CTATERN
MCRAW-HILL Lmm

S MoGRAW-HILL PUBLICATIONS
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22,000 mc

20,000
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—— 10000
9,000

8,0
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7.000

6,000

... Saves
engineering
manhours

5,000

= 3.000

Ve §

- 10 TO 22,000 MCS

'« ONLY 3 R. F.
HEADS

« SINGLE DIAL
TUNING

QNve 1

@ Al

_xL : . Model No.  Equipment

Mode! TSA

W S e Spectrum Display

and Power Supply
Mode] STU-1..R-F Tuning Unit

ONvE d

Now. a new Polarad spectrum analyzer only 21 inches high that covers the 10-1,000 me.
entire frequency range 10 to 22,000 mcs with but 3 interchangeable R—F Model STU-2..R-F Tuning Unit
? By 220 tuning heads. The model TSA operates simply—single dial frequency control— 910-4,560 mc.
s g 4 with utmost frequency ctability. It provides highest accuracy, and relia- Model STU-3..R-F Tuning Unit
b=t bilit¢ for observation and true evaluation of performance over the entire 4,370-22,000 mc.
L e o R—F spectrum—saving emgineering manhours. SPECIFICATIONS:
; "““ : This instrument is desigmed for maximum utility and versatility in the lab- Frequency Range:
e s oratory and on the procuction line providing an easy-to-read 5 inch CRT 10 mc to 22,000 mc
- . 10 disday of the R—F spectrum. Frelizency Accuracy:
&0 The model TSA Spectrum Analyzer has these exclusive Polarad design and Resolution:
Re 80 opeiating features: 20 ke
.. 8 o Single frequency control with direct reading dial. No klystron modes Frequency Dispersion:
o= . . Electronically controlled,
= to set. Tuning dial accuracy 1%. continuously adjustable
2 e Only three interciangeable R—F tuning units for the entire frequency from 50 ke/in. to 7 me/In.
§ range 10 to 22,000 mcs. input Impedance:
1 o Temperature corpensation of Klystron Oscillator. 5 5‘: "I:'":In
. . . ver-a 5
g - o Swept IF providss 250 ke to 25 mc display independent of R—F 120 dba
: frequency setting. Attenuation:
" o Internal R—F attenuator. RF....Internal: 120 db con-
A 3 tinuously variable
e Frequency ma