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TRANSISTOR
TRANSFORMERS

Reducing the size of conventional transformers
to that comparable with transistors results ir
very low power handling ability and high distor
tion. A revolutionary approach to this problem.
has resulted in designs which, in the same vol
ume, provide many times the power rating . . .
plus a physical structure of exceptional reliability

HERMETIC
VARIABLE INDUCTORS

The UTC VIC variable inductors have long filled
a need in the electronic industry. Cu!minating an
extensive development program, a new series
will provide . . . greater reliability thru hermetic
sealing . .. higher Q factor . .. and smaller size.
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ADVANCED DESIGN
HIGH FIDELITY
AMPLIFIER KIT

While UTC does not manufacture audio ampl:
audio application group provides customer s
this field. Their investigation ints high fidelity
has indicated unrealized weaknesses in most
amplifier designs. To correct these weaknesse
circuit will shortly be made available in an

kit of advanced design, both electrically an.
mechanical stability provided by latest pnnte
thinking.

HIGH-STABILITY
MAG-AMPS

High gain magnetic amplifiers used in servo
motor applications usually show some instability
in use, tending to effect low frequency oscilla-
— tion. A thorough study of this condition has made
.'___!;. possible the development of a new series of
mag-amps for motors from 4 watts to 20 watts,
with a much higher order of stability.
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HIGH
CURRENT
REGULATED
DC
SUPPLY

Look at these specifications
0-600 VDC

We have been repeatedly advised of the
need for a laboratory power supply with
current capacity of up to one-half
ampere. During the design of the unir it
appeared desirable that it should embody
characteristics making it suitable for
pulse work.

The result is our new Model 600B which

Output voltage
0-500 Ma

+0.25% above 100 VDC
+0.5% below 100 VDC

Ripple (mV-RMS) 3 maximum
0-150 vDC

Output current

Regulation accuracy

Bias supply

we believe merits your attention by its quimudm bias circuit 50000 ohms
reduced ripple, its internal impedance ampedance
specifications, and its incorporation of Internal impedance, 2.0 ohms

type 5651 tubes to increase long-term maximum

stability of output volrage.
See This Supply at the IRE Show!

105-125 VAC, 1¢f; 50-60n
AC voltage unregulated 6.3 VAC, C.T., at 15 amperes

Input range

INTERNAL IMPEDANCE
The internal impedance of 2.0 ohms is
determined by making measurements in
accordance with LR.E. specifications for
the measurement of power supply in-
ternal impedance (cf. The Proceedings
of the LR.E., January, 1951). However,
this can be expressed in a slightly dif-
ferent manner. The 2.0 ohms impedance
applies for frequencies above 20 cycles.
Typical measurements indicate that at
10 ke impedance is 0.5 ohms in series
with 18 microhenries, and at 20 kc it is
0.5 ohms in series with 8 microhenries.
RECOVERY TIME

Typical measurements indicate a recovery
time of 1 millisecond when a load of 15
ampere is applied. It is approximately
0.5 milliseconds when load is decreased
from full to no load, and is in the order
of 0.2 milliseconds when load is de-
creased from full to 1/10 load.
REGULATION ACCURACY

The regulation accuracy applies where

Sorensen & Company, Inc., 375 Fairfield Ave., Stamford, Conn.

there is load change from zero to full at
a fixed input voltage within the rating,
or against an input change between 105
and 125 volts at a fixed load within
rating. This accuracy applies down to
30 VDC. Below 10 volts the changes due
to circuit instability are greater than
those due to line or load conditions.
BIAS SUPPLY

The bias supply accuracy is *+0.5% at
maximum output voltage and from
0-5 ma.

TUBE COMPLEMENT

OD3 (2), 5651 (3), SR4 (3), 6L6
(7), 6BQG6 (1), 6SL7 (1), SY3 (1).
MECHANICAL SPECIFICATIONS

The instrument is 17” long, 1014” high,
and 1478" deep. Ner weight is 85
pounds. The unit is self-contained, but a
panel is available; its dimensions are 19”
long by 1214" high.

PRICE

$395.00 f.0.b. Stamford, Conn.

Other B Supplies are avail-
able in the standard Sorensen
line, as well as Nobatrons*
(low-voltage, high-current reg-
ulated DC sources), AC reg-
ulators, frequency changers,
and other power regulating
equipment. Write for the new
general catalog to Sorensen &
Co., Inc., 375 Fairfield Ave.,
Stamford, Conn. In Europe,
please correspond directly with
Sorensen A.G., Gartenstrasse
26, Zurich 2, Switzerland.

SORENSEN

For more ad information, see Index to Advertisers.

“Reg. U. S. Pat. Off. by Sorensen & Co., Inc.
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THE NEW
MUIRHEAD-WIGAN DECADE OSCILLATOR

TYPE LC-650-A

HIS precision laboratory oscillator, which covers a range of I to II1,100c/s with an
overall frequency accuracy of +0.2% or =0.5¢/s, employs the decade tuning system,
by means of which the frequency can be set quickly and accurately on four decade dials
and a range switch. This system of tuning ensures the highest possible frequency accuracy
and stability. It also enables a given frequency setting to be repeated exactly, and permits the
addition or subtraction of a fixed number of cycles per second, thus giving an incremental
accuracy of an extremely high order. No other type of oscillator possesses all these advantages.

FEATURES

Frequency range: I-I1,] [0c/s and 10-11 [,100¢/s. C glﬁ\l:l)l-o [JI-HFIED R

Frequency accuracy: +£0.2% or -£0.5¢/s. DES CRI PTIV E
Hourly frequency stability: +0.029 over most of range. B R O C H U P\ E

Maximum output: 2V into 8000 ohms above 20c/s.
50mW into 8000 chms below 20c/s.

NAME. i
Harmonic content: 19 at W output. POSITION HJ..r*
Hum level : —80db relative to maximum output at 1000¢/s. COMPARNY- = I
e SUppl)" 95-125V 60c/S' 90W ADDRESS to which BROCHURE should be sent II
: 5V, ; ; o o
Dimensions: 174 in. wide x 10f in. high x 13 in. deep. | - I
Weight: 83 Ib. !________________;______:__{
100
MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND
ELECTRONICS — March, 1954 For morc ad information, see Index to Advertisers. 3
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IS‘?B |_949 1950 1951 1952 1953
Year Previous Latest Year Previous Latest
Ago Month Month Ago Month Month
RECEIVER TV AUDIENCE
PRODUCTION (Source: NBC Research Dept.) Jan.'53 Dec. '53 Jan. ‘54
(Source: RETMA) Dec. ‘52 Nov. '53 Dec. '53 Sets in Use—total. . . . 21,234,100 26,973,000 27,666,000
Television sets ... .... 921,086 560,197 449,787
Home sets .. .. ...... 490,556-r 457,151 514,428
Clock Radios . ... .. 296,007-r 171,356 117,672 BROADCAST STATIONS
Portable sets ... ... .. 229,337-r 127,316 103,931 Source: (FCC) Jan.’53 Dec. ’53 Jan. '54
Auto sets . ......... 482,358-r 309,962 365,084 TV Stations on Air. . .. 137 356 369
TV Stns CPs—not on air 177 211 197
TV Stns—Applications 791 178 134
AM Stations on Air. .. 2,399 2,521 2,524
RECEIVER SALES AM Stns CPs—not on air 130 115 120
(Source: RETMA) Dec. ‘52 Nov. '53 Dec. '53 AM Stns—Applications 246 172 165
Television sets, units. . . 1,049,770 678,295 774,856 FM Stations on Air. .. 612 560 555
Radio sets (except auto) 1,514,688 697,062 1,456,008 FM Stns CPs—not on air 15 20 19
FM Stns—Applications 12 4 4
RECEIVING TUBE SALES COMMUNICATION AUTHORIZATIONS
(Source: RETMA) Dec. '52 Nov. '53 Dec. '53 (Source: FCC) Dec. ‘52 Nov. '53 Dec. '53
Receiv. tubes, total units 43,220,393 31,606,971 23,404,026 Aeronautical ....... . 34,600 42,667 42,455
Receiving tubes, new sets 31,061,892 20,761,999 14,614,319 Marine . ..... .. .. .. 38,422 43,455 43,703
Rec. tubes, replacement. 8,771,035 9,008,578 6,443,335 Police, fire, etc. ..... 12,098 14,478 14,663
Receiving tubes, gov't.. .. 1,745,491 435,227 602,510 Industrial . ... .. R 15,653 19,564 19,797
Receiving tubes, export.. 1,641,975 1,401,167 1,743,862 Land Transportation . . 5,536 6,380 6,470
Picture tubes, to mfrs.. . 852,501 520,981 413,997 Amateur ... .. ... .. 117,800 114,665 115,518
Citizens Radio ....... 1,858 4,070 5,439
Disaster .......... .. 87 254 254
Experimental ... .. ... 500 495 506
SEMICONDUCTOR SALES Common carrier . 1,023 1,392 1,430
(Source: RETMA) Dec. '52 Nov. ‘53 Dec. ‘53
jum Diodes . ... 34 733, 689,4
Germanium Diodes 1,568,3 33,029 9,409 EMPLOYMENT AND PAYROLLS
(Source: Bur. Labor Statistics)  Nov. ‘52 Oct. '53 Nov. '53
Quarterly Figures Prod. workers, comm. equip. 398.0 407.6 395.2
b yre Av. wkly. earnings, comm. . . $65.99 $66.97 $67.43
Year revious Latest Av. wkly. earnings, radio. .. $63.71 $65.84 $66.40
INDUSTRIAL Ago Quarter Quarter Av. wkly. hours, comm. . . . . 41,5 40.1 -r 39.9
TUBE SALES Av. wkly. hours, radio . . . 40.1 39.9 -r 40.0
(Source: NEMA) 3rd '52 2nd '53 3rd '53
Vacuum (non-receiving) 10,582,110 10,320,720-r 9,434,082 STOCK PRICE AVERAGES
Gas or vapor . ....... 2,951,067 3,303,631-r 4,145,018 ] , , ,
Phototubes . 566234 706.055-r 510,686 (Sourc-e. Standard and P-oor“s) Jan. 53 Dec. '53 Jan. ‘54
Magnetrons and velocity Rad!o—TV & Electronics 321.4 268.1 2734
modulation tubes . . 8,491,301  10,523,247-r 9,822,600 Radio Broadcasters. ... 300.4 274.1 274.3
Gaps and T/R boxes . .. 1,698,259 1,683,637-r 1,554,000 p—provisional; r—revised

Figures
of the
Year

Television set production
Radio set production
Television set sales

Radio set sales (except auto) . . ..

Receiving tube sales
Cathode-ray tube sales

TOTALS FOR THE YEAR

1952 1953 Percent Change
6,096,279 7,214,787 +18.3
10,934,872 13,368,556 +223
6,144,990 6,375,279 +03.7
7,689,701 7,064,485 —08.0
368,519,243 437,091,555 +18.6
6,120,292 7,582,835 +23.7
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INDUSTRY REPORT

Government Requires
FCC License Fees

DESPITE the feeling in the Fed-
eral Communications Commission
against a fee charge for licenses,
Uncle Sam, in the person of the
Congress, has ordered all Federal
agencies to start collecting for
services rendered by May 1.

In a proposal that may be modi-
fied, depending upon comments to
be filed not later than April 1, FCC
has published a table of charges
ranging from $1,500 (for certain
equipment type approval) to $3
(for operator licenses). Amateurs
will pay $3.

Of principal interest are the
charges for such services as taxi
radio ($10) and major broad-
cast applications ($325). So-called
minor broadcast applications, which
include auxiliary broadcast stations
and certain a-m, f-m and tv licenses
modifications, will cost $50.

» Initial Costs—Implicit in the
proposal is the fact that a prospec-
tive broadcaster must not only
plank down a check for $325 with
his application for construction per-
mit, but he must also pay out a
similar fee before he gets his li-
cense. If he decides upon a dif-
ferent location and later requests
a boost in power, he will have paid
out a minimum of $1,300 just to
get on the air. License renewals,
change to directive antenna or
transfer of ownership likewise
carry a fee of $325 each.

» Type Approval—Costs of Labor-
atory tests on manufacturers’ new
equipment are reflected in pro-
posed fees—$600 for industrial
and medical devices and $1,500 for
broadcast, shipboard and Citizens
Radio equipment.

ELECTRONICS — March, 1954
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CYLINDER (at right)

with thin coating of

radioactive material exposes

transistor-like wafer to beta rays as . . .

Nuclear Cell Produces Electricity

Atomic fission byproduct pow-
ers radioisotopic battery pro-
ducing microwatt of power

A NUCLEAR BATTERY more efficient
than previously reported radioactive
generators has been developed.
Although experimental, the de-
vice now supplies a millionth of a
watt—enough to run a transistor
audio oscillator feeding a telephone
receiver. Results to date indi-
cate the possibilities of producing
thimble-size, atomic batteries ac-
cording to RCA scientists and engi-
neers who developed the unit.

» How It Works—The radioactive
source is mechanically coupled to
a wafer of semi-conducting crystal
to which an impurity has been
added. A junction is formed similav
to that in a junction transistor.
The radioactive source emits beta
particles (high-speed electrons)
which bombard the crystal wafer
and release an average of 200,000
electrons for each bombarding elec-

tron. These free electrons flow
across the junction and produce a
voltage.

At the present time strontium-90
is the radioactive source material.
It has a half-life of 20 vears, indi-
cating that one-half its radioactiv-
ity will be dissipated in that period
of time. Surveys indicate that such
radioactive waste materials (by-
products of atomic reactor opera-
tion) will be in plentiful supply
to provide the raw material for
purified radioactive isotopes.

Batteries using radioisotopes as
an energy source offer, in principle,
the advantage of long life under
extreme operating conditions. The
nuclear process itself is essentially
unaffected by temperature or pres-
sure. However, radiation damage
effects on erystal structures have
been noted, which may limit life.

» Materials —Virtually any radio-
active material could be used in
the new device. Strontium-90 was
chosen because of its high-energy
beta radiation, long life and low

5



INDUSTRY REPORT—Continued

DEATH came suddenly to
Major Armstrong on the last
day of January.

Thus removed is the bril-
liant, controversial figure “to
whom the radio art owes more
than to any other one man.”
Armstrong was credited by
many engineers with discov-
ering the regenerative prin-
ciple (denied by the courts)
and inventing the super-
heterodyne and superregener-
ative receiver circuits. He
developed a method of reduc-
ing disturbances in radio sig-
naling, commonly referred to
as frequency modulation.

There is no radio system in
the world, including tele-
vision, that does not utilize
his ideas is some way.

Described by associates as a
radio physicist rather than
simply an engineer, Arm-
strong combined in his inven-
tive processes a shrewd bal-
ance of theory, pragmatism
and a practical sense of
market values. One of his ex-
pressions was, “let’s make it
work and then find out what
makes it work.”

In the sense that he main-
tained in his laboratorv a
mere handful of assistants for
whom he personally called the
turns, Armstrong was said to

Edwin Howard Armstrong
1890-1954

be among the last of the suc-

cessful individual inventors.
The complexities and cost of
modern scientific advance have
long since begun to yield less
and less to single attack.

On the record, his honors
were many. He was awarded
the degree, Doctor of Science,
from Columbia (1929), Muhl-
enberg (1941) and L’Univer-
sité Laval in Quebec (1948).
The Institute of Radio Engi-
neers presented him its Medal
of Honor in 1917. France, in
1919, made him Chevalier de
la Légion d’Honneur for Sig-
nal Corps service in which he
also gained the right to be

known as “The Major”.

During the years 1939
through 1942, the honors were
thick: Columbia gave him the
Eg¢leston Medal and the Medal
of the Class of 1889; ASME
presented the Holley Medal,
Franklin Institute the Frank-
lin Medal, AIEE the Edison
Medal. The City of Philadel-
phia awarded the John Scott
Medal and the NAM made
the Modern Pioneer Award.

In 1947, Armstrong received
the Medal for Merit and was
cited by the Fresident of the
United States for his contri-
butions to radar and electron-
ics in World War I1.

During the period after
1950, the Radio Club of
America, Western Society of
Engineers and Columbia Uni-
versity alumni honored him
with the Armstrong Medal,
the Washington Award and
the Lion Award, respectively.

At the time of his death,
Armstrong was an honorary
member of Institution of
Radio Engineers (Australia),
Franklin Institute and Amer-
ican Institute of Electrical
Engineers. He held fellow-
ships in the Radio Club of
America and the Institute of
Radio Engineers.

shielding requirements. It is not
at present obtainable in completely
purified form and contains un-
wanted radioactive materials. These
emit gamma radiation (high-energy
x-rayvs) requiring shielding of the
present battery.

Refining costs of strontium-30
are about $25 for one-half milligram
(the amount used in the experi-
mental battery). A wide demand
for the material in atomic batteries
and other applications would war-
rant quantity processing. This
might bring the price down to 10
cents for one-half milligram.

Within the past few years, sev-
eral nuclear devices have been
developed for producing electricity
from radioactive materials, by
Ohmart and Radiation Research to
mention a few,

NBS Analyzes Tinkertoy Cost

Costs of i-f amplifier made by
MPE, MDE and conventionally
are estimated

SINCE the announcement of Project
Tinkertoy, the big question has
been how the cost of this method
of automatic production line for
manufacturing electronic products
compares with the present methods.

To answer the question, National
Bureau of Standards, at the request
of Navy’s Bureau of Aeronautics,
hired a firm of management con-
sultants to make a cost analysis.
The object of Mead Carney and Co.
was to determine the cost of manu-
facturing a specific item, a typical
i-f  amplifier, by MDE and

WWW-americanradiohistorv com

MPI, as adapted and projected to
conventional practices. Then to
compare these costs with the cost of
manufacturing a similar item by
conventional methods and practices.

» Initial Cost—An investment of
about $665,000 is required to create
a facility to produce 405 modules
per hour by MPE. About $82.-
000 is needed to establish a hand
process of MDE to produce 400
modules per hour. The difference
in machine investment, the report
indicates, would be repaid from
manufacturing cost savings within
less than a vear and five months

of operations at full capacity.
The significant conclusions
(Continued on page 8)
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FOR BETTER PERFORMANCE SYLVANIA
OFFERS NEW MICROWAVE MIXER CRYSTALS

SYLVANIA SILICON MIXER CRYSTALS
Sylvania announces the addition of a series of Type | ~ Description ] Approx. Fr;q._
new Mlcr(?wave Mixer Crystals to the world’s IN21B S-Band Crystal 3,000 me.
foremost line. — | e RbSEaEB.
These new crystals bring simplicity and de- e Band Crrtol e o et S
pendability to many specialized circuit designs. NSz IN21B Reversed Polarity | 3,000 mc.
Matched pairs such as the IN23B and the 1N23B ! X-Band Crystal | 10,000 mc.
1N155 are specially balanced for low-noise 1N23BM i 1N23B Mufch_ed Pair - __]07000 me. ]
operation. P — =3
2 2l F IN155 1N23B Reversed Polarit: 10,000 mec.
Sylvania also offers Silicon Video Detector - —— everse 32)' = =R B
Crystals for use as microwave detectors in re- AN, Ualergrd ez 6l e 4l IOARD 10,00y
ceivers of the non-heterodyne type. Other qual- | IN23C  X-Band Crystal | 10,000 me.
ity Sylvania products, engineered for radar and IN155A 1N23C Reversed Polarity 10,000 mc.
ig;r;cegver; 13clude ¥§gnetrons, Tgf;rubesv 1N23CMR 1N23C matched with TN155A 10,000 mc.
. e AR M v, T ac WoN |
ubes, Hydrogen Lhyratrons,and beacon 1N25 L-Band Crystal 1,000 me.
Reference Cavities. N W m L T B
The unbeatable performance of all Sylvania 1N26 _K-Band Crystal . 24,000 me.
Crystals, Tubes and other components is the di- ~IN78 _ Ky-Band Crystal - 16,000 me.
rect result of Sylvania’s longer experience and 1N53 Classified. Information
continuing advance in the field of electronic re- available upon proper ;
search . .. another reason why it pays to specify -— clearance |
SYLVANIA! IN53M Classified. Information
e N available upon proper
e e =3 \ l clearance
o (4 w-z_"v.’%\ = —
% ')’ L } F ’n_f

”
4 gy,
Hikes

Mail the coupon for this booklet de-
scribing the complete line of Sylvania
Microwave Crystal Rectifiers.

Svilvania Electric Products Inc.
Dept. 4E-1603, 1740 Broadway
New York 19, N. Y.

scribing Sylvania’s Microwave Crystal
Rectifiers.

Name.

LY & RV L

]
|
|
l

Please send me new illustrated booklet de- :‘
!
!
l
!
!

B E i .
Sylvania Electric Products Inc. 4@' 1740 Breadway, New York 19, N. Y. Company
in Canada: Sylvania Efectric {Cannda) Ltd. Streec
University Tower Bldg., St. Catherine St., Montrea!, P Q. l
Ciey. Zone Scate. j
LIGHTING + RADIO - ELECTRONICS -+ TELEVISION (B e st ey -
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'NDUSTRY REPORT—Continued

Method

Conventional $35.85 $5.60
MDE-Hand 20.56 2.27
MPE 20.56 2.83

Materials Direct Labor Manufacturing Overhead Totals

$5.44 $46.89
2.27 28.82
2.80 20.25

reached by the management consult-
ants are as follows: substantial re-
ductions in electronic manufactur-
ing costs appear to be possible
through the use of either the mech-
anized production of electronics or
the hand processing of the modular
design of electronics, as compared
with conventional manufacturing
methods. Based on the survey pro-
jections, the manufacturing cost re-

ductions amount to 44 percent for
the MPE process and 38.5 percent
for the MDE-Hand process.

» Manufacturing costs for MPE
operations are lower than the hand
processes in 13 of the 20 process
steps, or groups of steps, delineated
A manufacturing cost lowered by
8.9 percent is indicated for a com-
plete i-f amplifier made by MPE as
compared to MDE-Hand methods.
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HERMETICALLY sealed transistor (left) employs npn junction (upper right)
cut from single-crystal silicon (lower right), as . . .

Grown Silicon Transistors Appear

Experimental units combine
high-temperature stability
and good power gain

SILICON transistors have been suc-
cessfully produced for experi-
mental purposes by the grown-junc-
tion process, according to Ray-
theon’s research division. The units
have functioned in grounded emit-
ter circuits with power gains as
high as 40 db. Alpha is in excess of
0.90. Frequency response extends
throughout the broadcast band. The
units seem unaffected by atmos-
pheric water vapor.

» Manufacturing — The grown-
junction process involved in mak-
ing these npn transistors is the

second to which silicon has yielded
in recent months. Silicon tran-
sistors have also been produced by
the surface-barrier method (p 6,
Feb. 1954).

Manufacturing details are un-
available but the process may be
analogous to that used to prepare
germanium grown-junction units.
Here a single erystal is drawn from
a crucible of molten germanium. A
thin region of metal dissimilar in
polarity to the rest of the crystal is
created by introducing a controlled
amount of impurity during the
crystal growing process. In the
present silicon grown-junction tran-
sistors, the central p region meas-
ures only 0.001 inch in thickness.

» Temperature Stability—Inherent

WWW.americantadiohistorv. com

temperature limitations on the
semiconductor properties of ger-
manium have spurred the develop-
ment of silicon units. Temperature
stability is essential for operation
at high ambient temperatures or at
high power levels. The grown-junc-
tion silicon transistor demonstrates
less than 2-db change in power gain
as the temperature is raised from
room temperature to 350 F.

» Problems—Silicon melts at 2,500
I' and is, at that temperature, one
of the most chemically active metals
known. Growing silicon cryvstals
therefore presents several metal-
lurgical difficulties. Another prob-
lem is the relative unavailability of
metallic silicon of sufficient purity
for transistor manufacture.

» Germanium Units—In announc-
ing the silicon transistor, Raytheon
pointed out that quantity produc-
tion was some time off. Silicon
transistors are not expected even
then to surplant germanium units.
The company’s receiving-tube di-
vision last year shipped more than
one-million germanium units.

» New Trends—Research by the
Navy continues on use of nonele-
mental compounds for transistors.
These compounds include indium-
antimony, aluminum-antimony, cad-
mium sulphide and lead sulphide.

Philco engineers are working
with new electrode metals for sur-
face-barrier transistors; these in-
clude zine, tin and lead.

Development of a 50-watt tran-
sistor capable of carryving one
ampere has been reported by GE.

Newly developed transistor de-
vices include a 250-mc¢ f-m trans-
ceiver using multielement transis-
tors and nonsaturating flip flops
that work up to 7 me.

Electronics Defense
Volume To Remain High

Despite budget cuts in some
items, boosts in others are seen
keeping U.S. orders up

ELECTRONICS spending for defense
for fiscal year 1955 will remain
close to the 1954 level. Expendi-
tures for electronics in guided mis-
siles and atomic energy probably

(Continued on page 10)
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SPRAGUE

molded
ceramic filter
CAPACITORS

Specifically engincered for reliable service in the high

voltage supply filter circuits of modern television
receivers and cathode ray instruments are Sprague’s new
molded jacket “doorknob” capacitors.

These moderately priced units incorporate an im-
proved ceramic diclectric element encased in a thermo-
setting, non-flammable housing for maximum protection.
Fifteen different terminal combinations are standard to

meet practically every mounting requirement.
y £ 1

Standard capacitance rating is 500 mmf. Voltages are
30,000, 25,000, and 20,000 volts d-c¢ to fit all applica-
tions in television receivers from 27-inch down to

17-inch screen size.

Complete engineering information on these capacitors
is contained in Bulletin GOGA, available on letterhead
request to Sprague Electric Company, 35 Marshall
Street, North Adams, Massachusetts.

WORLD'S LARGEST CAPACITOR MANUFACTURER

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

¥

Visit our Booths at the I.R.E. Show—247-249 Instruments Avenue.

For more ad information, sce Index to Advertisers. 9
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INDUSTRY REPORT—Continued

will be somewhat higher than last
year. This allows for the cuts in
military spending proposed.

» Analysis—In analyzing  the
budget proposals, electronics figures
are hard to segregate, partly be-
cause the subject is so broad that
the money is included in a number
of categories, and partly because of
secrecy. Electronics, as such, is
listed in budget tables as “‘electron-
ics-communications”, including a
number of communications items
not in the field of electronics.

On the other hand, large amounts
of electronics money is found in any
number of categories, such as air-
craft, ships and harbor craft, weap-
ons, atomic energy for defense, etc.
But there is no breakdown of
money involved for electronics.

The President, in his message to
Congress, stated that he wants re-
ductions in total defense expendi-
tures, but that electronics, aircraft,
guided missiles, research and de-
velopment and many other defense
programs will continue at close to
record peacetime levels. Expendi-
tures for atomic energy in which
electronics money is included, he
said, will increase, bringing this
program to record levels.

» Estimates—One estimate from
the Pentagon is that ‘“electronics
and communications” spending, as
a whole, may be down some $200
million in fiscal ’55 while guided
missile spending will be up approxi-
mately that amount. Current ex-
penditures in both these budget
categories is running well in excess
of $1 billion this year.

Spending in research and devel-
opment is given for fiscal '55 as
$1.35 billion, down some $75 million
from estimated expenditures for
the current fiscal year. Reduction
of research and development spend-
ing for electronics will be in the
neighborhood of 5 percent.

An industry estimate of military
electronics spending comes from
Sylvania’s Frank Mansfield, who
also heads RETMA’s statistical
committee. He takes a total of de-
fense purchases of electronics prod-
ucts for fiscal 1953 at $2.8 billion,
sees a rise to $2.9 billion this year,
to $3.1 billion a year in 1957-59 and
$3.8 billion in 1960-62.

10

Industry’s production volume
has grown five times faster than
total U.S. industrial output

RECENT revision of the Federal Re-
serve Board’s industrial production
index makes it possible to compare
the output growth of the electronics
field with that of industry in gen-
eral. As shown in the chart, pro-
duction growth for electronic manu-
facturers has outstripped that of all
other industries combined.

» Revision—Heretofore it has been
difficult to make a valid comparison
of electronics output growth, as
represented in the ELECTRONICS
Output Index, with that of industry
in general, as represented in FRB’s
index, because different base years
were used. Now, with FRB’s re-
vision, the base for both indexes is
essentially the same, according to
our statistical expert. Thus, as the
chart shows, electronics output in
January, 1954 was 137 points
higher than in 1947 while total U. S.
industry production is only 27
points of 27 percent more.

» Industries—Breakdown of FRB’s
index into industryv classifications
indicates how other industries stack
up against electronies in growth
since 1947. According to these
figures, only the output of the air-
craft industry has grown faster
than electronics. Its index stood at
473 last November showing a 373
percent increase compared to 1947
production.

GROWTH OF ELECTRONICS & TOTAL US. PRODUCTION
260 :
240 ! | 4 — A< —
220 { 1 = ]
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200 [~ |1947=100 [ - =
180 - = i = ‘ :
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80 . | 1947-49:100 I T— ]
60 | _iL
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Electronics Output Leads In Growth

For individual products, FRB’s
indexes show that radio and tv set
output stood at 276 in October,
1953, higher than the overall
ELECTRONICS Output Index because
it does not cover products of the
entire industry. Following radio
and tv in order of fastest growth,
according to FRB, were truck trail-
ers with an index of 270; aviation
gas, 241; softwood plywood, 222;
synthetic rubber, 214 and alumi-
num, 212. All other products shown
had output indexes below 200.

» Use—The individual electronic
manulacturer can compare his com-
pany’s business growth with that of
the electronics industry. as repre-
sented in the ELECTRONICS Output
Index, by dividing his monthly sales
by his monthly sales average in
1947. With the resulting figure he
can also compare with FRB’s index.

Home Appliance Make
Ponder Tube Uses

Control applications grow;
electronic air conditioning
and cooking seen in future

DOMESTIC use of electronic equip-
ment for measurement and control
is a relatively small but rapidly
crowing field. Several firms are
also working toward electronic
ovens and air conditioners. General
consumer acceptance of electronic
home appliances could double the

(Continued on page 12)
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ARNOLD MAGNETIC MATERIALS

TYPES **C” AND "E” CUT CORES

Arnold “C” and “E” Corcs are made from
precision rolled Silectron strip (highly oriented
silicon steel) in 1, 2, 4 cr 12-mil thicknesses
and a wide variety of window sizes and core
areas, for high and low-frequency applications.
Sizes range up to 10 lbs. in 12-mil strip, and
from fracdons of an ounce tc hundreds of
pounds in the thinner gauges. Cares wound
from ultra-thin strip (Jown ta % mil or less)
can also be supplied.

Insulated strip of the proper widdh is wound

on a mandrel, then heat treated, bonded and
cut into halves. Careful control results in
accurately dimensioned and matched core
halves whose effective air gap at the butt
joint is very small.

In 3-phase applications, the use of “E”
Cores provides weight and size reduction,
as well as higher efficiency and possible cost
savings. Rigid standard tests are employed
for both “C” and "E" types of cores, and
special tests where required.

TAPE WOUND CORES

Depending upon the specific properties re-
quired, Arnold Tape Wound Cores are avail-
able made of Deltamax, 4-79 Mo-Permalloy,
Supermalloy, Mumetal, 4750 Electrical Metal,
or Silectron . . . in standard rape thicknesses of
1, 2, 4 or 12-mils, and in ulcra-thin gauges of
V5 and Y%-mil where required.

Practically any size core can be supplied,
from a fraction of a gram to hundreds of

pounds. Toroidal cores are made in 22 stand-

MOLY-PERMALLOY POWDER CORES

For use in loading coils, filters, broadband
carrier systems and networks, for frequencies
up to 20¢ ke, these Toroids provide high Q
in a small volume, and are characrerized by

Jow eddy current and hysteresis lasses.

Arnold Powder Cores are supplied in four .

standard permeabilities: 125, 6D, 26 and 14 Mu.
They provide constant permeability over a
wide range of flux density. The 125 Mu cores
are recommended for use up to 15 k¢; the
60 Mu ar 10 to 50 kc; the 26 Mu at 30 to

A

A novY,

General Office & Flant: Marengo, Illinois
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75 kc; and the 14 Mu at 50 to 200 kc. Many
of these cores may be furnished stabilized to
provide constant permeability (£0.1%) over
a specific temperature range.

These Moly Permalloy Powder Toroids are
available in a wide range of sizes, to obtain
nominal inductances as high as 281 mh/1000
turns. They are given various types of enamel
and varnish finishes, some of which permit
winding with heavy Formex insulated wire

withoutsupplementary insulation over the core.

ard sizes with protective nylon cases. Special
and all

rectangular Tape Wound Cores, are manufac-

sizes of toroidal cores, square oL
tured to meet individual requirements.

Used for magnetic amplifiers, pulse trans-
formers, current transformers, wide-band trans-
formers, non-linear retard cotls, peaking strips,
reactors, etc., this gapless type of core con
struction results in maximum effective working

permeability with minimum flux leakage.

ALNICO MAGNETS

Arnold manufactures permanent magnets from
all grades of Alnico, although Alnico V is
usually the preferred type due to the high
value of enecrgy product of that alloy. Alnico
Magnets are quite hard and somewhat brittle
and may be machined only by grinding. Most

sizes and shapes are manufactured as sand

castings and arc made to the customer’s
drawings and specifications. Some types and
shapes of Alnico Magnets are carried &s
stock items,

Some small sizes of magnets may be fur-
nished in sintered Alnico, but special shapes

made in this way require rather expensive dies,

Stock sizes of all the products above are listed in
Catalog GC-106. Write for your copy. .. but if you're

attending the IRE show this year, see us at Booth 148.

wabD 4839

]

E ARNOLD [ENGINEERING (JOMPANY

SUBSIDIARY OF ALLEGHENY LUDLUM SYEEL CORPORATION

New York: Empire State Bldg.

For more ad information, see Index to Advertisers.
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INDUSTRY REPORT— Continued

industry’s share in the consumer
goods market.

> Thermostats—A utomatic control
of room temperature by electronic
thermostats expanded rapidly dur-
ing 1953 according to Minneapolis-
Honeywell. The electronic thermo-
stat is said to be 8 times as
sensitive as an electromechanical
control and 100 times more sensi-
tive than the human body. More
than 25,000 homes now have elec-
tronic thermostats with 50,000 ex-
pected by the end of 1954.
Range-top thermostats that use
a phototube to sense pan tempera-
ture and avoid scorching food were
introduced last year on Westing-
house’s top model electric range.
The device is available this year
on both double and single-oven
models in the premium line.

» Dream Kitchen — Capacitance
switches that open cupboards when-
ever the hand is brought near were
featured in Frigidaire’s “Kitchen
of Tomorrow” exhibit—part of the
G-M Motorama in New York City.
Also shown was a mock-up of an
electronic oven; a working model
of the device reportedly could cook
a family turkey in 45 minutes.

A few years ago several firms
introduced ranges to cook food
by microwave radiation. Work con-
tinues toward a home-sized model.

> Air Conditioning—Moving
charged air particles by electric
fields as a basis for cooling and air
conditioning has captured the imag-
ination of several industrialists. A
few firms are actively working to-
wards such an electronic air con-
ditioner.

Other somewhat similar devices
have been used. Electrostatic pre-
cipitators to filter dust particles
from incoming air are available for
home use. Some years ago, arc-dis-
charge machines designed to pro-
duce ozone for kitchen sanitation
were merchandized.

Other electronic  equipment,
usually considered commercial, is
used occasionally in the home. This
includes electronic burglar alarms,
photoelectric fire-warning systems

and intercoms—used mostly for
baby sitting. Many electronic
garage-door openers are in use.

12

1954 IRE Convention Is Ready

Over 35,000 electronic engi-
neers are expected to attend
the Annual meeting

MOoORE than 600 exhibits and an ex-
tensive technical program of 51 ses-
sions and 241 technical papers will
be presented to the nation’s elec-
tronic engineers on March 22-25
in New York City when the 1954
IRE National Convention opens.

» Locations—This yvear the con-
vention will be held in three loca-
tions, The 600-exhibit Radio Engi-
neering Show will be housed all on
one floor in a new location, Kings-
bridge Armory in the Bronx. The
technical program will be presented
at three locations. Seven sessions
are scheduled for the Shelton Hotel,
22 for the Waldorf-Astoria and 22
for Kingsbridge Armory. Both
hotels are miles from the Armory.

Technical meetings will be high-
lighted by a medical electronies
symposium on “Engineering Based
On Biological Design” and by an
audio Seminar on “High Fidelity In
Audio Engineering”. The complete
list of technical papers is published
in this issue of Electronics begin-
ning on page 470.

» How To Get There—For the
benefit of out-of-town engineers, di-
rections on how to get to Kings-
bridge Armory by subway from
the two hotels are published in
this issue of ELECTRONICS on page
412. Transportation will also be
provided in free buses operating at
frequent intervals between the
Armory and the Waldorf.

> Exhibits—It is expected that
everything from single-gun color tv
picture tubes to atomic batteries
will be on display at the Armory
exhibit. Color tv and transistor dis-
plays are expected to predominute.

With the number of exhibits
higher than ever this year, an at-
tempt has been made to make the
task of taking them all in a little
easier. Aisles of exhibits have been

designated with names such as
Components Avenue, Television
Road and Computer Avenue in

which most of the makers of each
type of equipment will display their
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wares. However, full participation
in the groupings by all manufactur-
ers is not possible so that plenty of
exercise is still in store for exhibit-
visiting engineers.

Computer Controls
Automatic Punch Press

MECHANIZATION of electronic pro-
duction advances another step with
perfection of a technique for using
an electronic digital computer to
control production machinery.

One muchine to be adapted fov
such automatic control by GE under
a Signal Corps contract is a Wiede-
man turret punch press. Another,
to be demonstrated sometime
around mid-year, is an automatic
parts-placement machine that will
select the correct type and size of
component, orient it precisely, then
insert its preformed leads in holes
punched in printed wiring boards
by the turret press.

The end point in the contract is
a completely automatic component
assembly system that will bring
automation to production of spe-
cialized military and commercial
electronic equipment required in
job lots of only 10 to 50 units.
» How It Works—From the work-
ing drawing, a typist prepares a
perforated card containing coded

information on the size, number
(Continued on page 14)
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MERCURY SWITCHES

FLUORESCENT LAMPS

| "'i
|

MINIATURE RADI> TUBES

FOR VACUUM Eg

FLUORESCENT LAMFS

largest
producer of

EXHAUST
MACHINES

covers the most

complete range

of products to be
vacuumized...

Kahle makes exhaust machines to vacuumize
lamps smaller than a grain of ricé for use in
cystoscopes—and for elght feet ong
fluorescent lamps.

Kahle makes exhaust machinery that is
stalionary, automatic and combination
(machines that exhaust and seal in one
operation. machines that exhaust, vacuum
metallize and mercury feed smm]laneoudv,
etc.). Kahle machinery will fit into any
operation whether small scale or demanding
outputs up to 2000 units cach hour!

RADIO RECEIVING TUBES )

Among various items for which Kahle has made exhaust machinery are:

LAMPS gas-filled. miniature, photo-flash,
and special lamps

ELECTRON TUBES suby-miniature, miniature, cathode-ray, stand-
ard, power. X-ray

MERCURY SWITCHES
INSTRUMENTS

incandescent, fluorescent

VACUUM BOTTLES
TRANSISTORS

Regardless of what product is to be exhausted, write
I\AHLIL largest exclusive manufacturer of custom
machines for the glass, lamp and electronics industries.

ﬂ lg ENGINEERING COMPANY

1310 SEVENTH STREET » NORTH BERGEN,
ELECTRONICS — March, 1954
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INDUSTRY REPORT— Continved

and location of the holes to be
punched. From the perforating
typewriter this card goes to the
computer which controls the punch
press.

The computer reads the positional
data for each hole in turn and
moves the material holder on the
press in the indicated = and 1y
directions to an accuracy of a thou-
sandth of an inch, then rotates the
turret head for the indicated hole
diameter and actuates the punch.

Present rate of punching is 30
holes per minute with the high-
torque servo system employed for
moving the material. This is ad-
mittedly a bit slower than can be
obtained with an experienced op-

erator using the conventional steel
template on the machine, but con-
templated improvements are ex-
pected to boost the automatized
speed appreciably.

» Advantages—Design changes re-
quire only the time it takes to make
a new drawing and punch out a
new program card. No operator or
retooling time is needed to make a
change, and cost of setting up for
a new job lot order is accordingly
reduced. The time saving is appre-
ciable on the punch press appli-
cation, for which a new steel
template generally requires a mini-
mum of two davs in the machine
shop.

| = alk
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view receiver with RCA’s Barton Kreuzer as . . .

Police Use Industrial Television

Closed-circuit television aids
“line-up” procedure; Use by
business increases

DRAGNET TV, sponsored by RCA
and the New York City Police De-

partment, was demonstrated in
February when the traditional
morning line-up of persons ar-

rested for felonies or major mis-
demeanors was televised by in-
dustrial tv at Manhattan Police
Headquarters.

The program, starring depart-
ment detectives who posed as
criminals, was relayed by micro-
wave from an antenna on the head-
quarters building to the Empire

14

State Building. There the signal
was boosted in power and relayed
to a microwave antenna on the
Brooklyn headquarters building
about 7 miles away. At the Brook-
lyn police station, detectives and
police officials saw the show on
modified receivers.

» Advantages—Main purpose of
the demonstration was to show
how industrial tv could increase
efficiency of law enforcement and
save large-city or state police de-
partments thousands of man-
hours. The system would make it
unnecessary for detectives to leave
their precincts and spend tine
traveling to and from headquar-
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ters to view the line-up. It could
also be used for communicating
photographs of wanted or missing
persons along with other pictorial
information.

» Inter-State—Closed-circuit tv
use is not restricted to one-city
use. AT&T reports that at the end
of 1953 inter-state closed circuit
tv had been used by businesses
and institutions on 137 occasions.
In 1954, inter-state facilities have
been used three times by business
firms.

Theater television has been one
of the largest users of inter-state
closed-circuit tv for showing box-
ing matches, football games and
operas. But use by business for
sales meetings and product demon-
strations has surpassed theater
use,

Companies such as Esso Stand-
ard Oil, Westinghouse, Ford,
Dodge, National Dairy Products,
Lee Hats and others have used
closed-circuit tv on an inter-state
basis. The advantage, as with po-
lice use, is in the savings made in
travel time and cost that regular
national meetings would entail.

» Networks—Even the regular tv
networks are concentrating on the
growing closed-circuit tv field.
The facilities of all four major tv
networks have been used at some
time for private business use. Now
DuMont has set up a separate
closed-circuit operation to handle
business in the field. In addition,
there are companies, such as Tele
Sessions, a division of Theater Net-
work Television, and Box Office
Television, that deal exclusively in
the field.

Manufacturers Survey

Inventory Practices

ELECTRONICS Parts & Equipment
Manufacturers Association sur-
veyed 53 manufacturers in the field
to find out how the industry handles
defective, obsolete and excess in-

ventory on parts distributors
shelves. Survey highlights are:
» Defects—All but one of the 53

manufacturers polled replace defec-
tive merchandise without charge.

Forty of the companies issue a
(Continued on page 16}
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DICTATING MACHINE FLOATS ON BARRYMOUNTS —
For noiseless operation, smooth, faultless playback. and the
ultimate in protection against vibration and shock,
Soundscriber Corp. chooses Barrymounts to support their new
transcription unit. One more instance of how Barrymounts
protect the performance of precision instruments. Ask for
data on Type 372 Barrymounts.

COAST GUARD DIRECTION FINDER
GUARDED BY BARRYMOUNTS — Where
reliability of perfermance is really vital,
sensitive electronic equipment x5/ be pro-
tected from shock and vibration. Raytheon
Manufacturing Company says: “We find that
the high quality and effectiveness of these
mountings help us assure the famed relia-
bility and excellence of our own products.”
Ask for data on Type C-2000 Barrymounts.

&

ALL-METL BARRYMOUNTS PROTECT AIRCRAFT
RADIO COMPASS — For safe, assured, brilliant cpera-
tion, at extremely high altitudes and over a wide range
of temperatures, Lear uses Barry ALL-METL vibsation
1solators to support the sensitive components of their
"Executive” radio compass. They say: "We have chosen
the Barry product because we feel it is a superior product
from the standpoint of providing greater rrouble-free
life”™. Ask for data on Type M-44 Barrymoun:s.

INDUSTRIAL MACHINERY MOBILIZED BY BARRY.-
MOUNTS — For example: a production line of eight
punch presses was shut down, moved 200 feet across the
plant, and was producing parts again i/# a tatal elapsed
time of 23 minutes. No lagging, no shimming, and no
walking of the machines in aperation — because they
were mounted on the new Leveling Barrymounts, This is
machine-tool mobility — a new idea to make new profits

for YOU. Ask for "LOOK — NO LAGGING #

The wide range of Earry products and the experience of Barry engineers can Lelp you
solve shock, vibration, and noise problems in any area of military or industrial activity.
Call our nearby sales representative or write directly to us.

~BARRY =

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS

AT

y : ; 'SALES REPRESENTATIVES IN ;
- Atlanta ;Bblﬂg_vno'!'é_ Chic:ago Cleveland Dallas Dayton :Detroit Kansas ley
Minneapolis. New York = Philadelphia . Phoenix Rochester

Los Aagele} 14
Eoe St. Louis V_Sal; Francisco Seattle Washington, D.C. V:ojufreal Torosto

- J3 E-F
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INDUSTRY REPORT — Continued

merchandise credit. Only 10 issue

cash refunds.

» Obsolete And Excess—Inven-
tory made obsolete by the manufac-
turer’s development of a new
product, and regular inventory that
is overstocked by the distributor,
are handled in different ways by
companies in the parts and equip-
ment field.

Twentyv-one firms allow distrib-
utors to return obsolete items. For
excess inventory, however, 34 allow
a return.  Only 13 companies make
a handling charge on the return of
obsolete goods while 27 do so for
excess merchandise. The charges
for both types of inventory range
from 5 to 15 percent of the return’s
cost.

According to the survey, manu-
facturers covered were equally di-
vided as to whether they insist the
distributor buyv other items when
obsolete goods are returned. For
excess goods returns, 60 percent of
the firms so insist. Most manufac-
turers require that returned items
be in the condition in which they
were originally sold. Twenty-six
companies issue a credit for obso-
lete or excess items ranging from
25 percent to 100 percent of the
material's cost.

Stage Lighting Seen
Problem in Color TV

Electronic lighting control is
needed in theater work; layout

costs $300,000

STAGE lighting for a color television
show of the theatrical type will en-
gender additional headaches for the
telecaster.

Not only must the lighting for
color be more than three times as
bright as for monochrome but
lighting effects must be reproduced
far more accurately. A stage elec-
trician could get away with 10-per-
cent brightness error in mono-
chrome; not so in color.

» Electronics—Stage lighting is
controlled by a dimmer board.
Heretofore these have been man-
nally operated using saturable re-
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actors as control elements. A thy-
ratron-conirolled board developed
some years ago provides accurate,
reproducible effects and handles the
power necessary to light a color
stage set. Power handling is as big
a problem as accuracy. The full
range of effects recently used on
the “Hit Parade” drew 4,000 am-
peres. An average variety show in
color draws 2,800 to 3,000 amperes;
tops for monochrome is 960 amps.

» Cost—The lighting layout at
NB(C’s Colonial Theatre in New
York handles 400 lights and cost
$300,000. The dimmer board alone

cost $175,000. Thus far only o
electronic dimmer boards are in
use for color tv but it is an item
that will be needed by stations
doing network originations in color
or by large, aggressive metropolitan
stations.

» Upkeep—The NBC board has 72
dimmer banks each employing two
KL316J thyratrons and one 6SL7
control tube. The thyratrons cost
about $60 each and have an average
life of 2,000 hours. Five complete
lighting setups can be preset on
the board and switched in on cue
during the program.

U. S. Firms Lead in World TV Sales

Foreign tv station equipment
sales increase; Intercountry
networks planned

DETAILED picture of the spread of
television throughout the world is
given in recent reports by the U. S.
Department of State and Unesco.

At the beginning of 1954 a total
of 29 nations outside the U. S.
were estimated to have tv stations
on the air. This represents an esti-
mated $18 million invested in tv
station equipment. The bulk of
sales has gone to U. S. electronic
manufacturers.

» Companies—There ave over 60
tv stations operating in countries
outside the U. S. Of these, more
than half use equipment from
U. S. manufacturers. Leaders in
foreign tv broadcast equipment
sales are Du Mont, GE, GPL, RCA
and Standard. The remaining sales
have been made by foreign com-
panies such as Marconi and Pve
of England. Radio Industrvie of
France and Philips of the Nether-
lands.

In most European nations, com-
panies within each country have
supplied tv station equipment. For
example, in Germany, Ferenseh
G.m.b.H and Siemens and Halske
are the local suppliers. In Eng-
land, Marconi, Electric and Musi-
cal Industries, Metropolitan Vick-
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NUMBER OF COUNTRIES WITH TV

ers and Standard Telephone &
Cables have supplied most of the
station equipment.

In Italy, however, much of the
tv station equipment was supplied
by U. S. and English manufac-
turers. Bulk of tv station equip-
ment sales by U. S. manufacturers
has taken place in North and
South America. In Asia, mainly
Japan, sales of tv equipment seem
well divided between English,
European and U. S. firms.

» Networks—There are plans for
tv networks to link the various
countries with tv stations in op-
eration. At the official opening of
regular tv programs in Italy in
January, it was stated that eight
non-Communist nations are work-
ing toward a possible exchange of
programs by June of this year.
It is vreported that Belgium,
Denmark, France, West Germany,
Britain, Holland, Switzerland.

(Continucd on page 18)
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Electrical Noise is remarkably useful when
supplied by a properly controlled generator such as
G-R’s Type 1390-A Random Noise Generator.
Since random noise is a commeon form of interfering
signal which limits the threshold of electrical opera-
tion, this noise source can be used to check receivers,
communications systems and detection apparatus

ANDOM-HDISESENERATOR
" l!.-N. "0

a few of the Many Uses for
the G-R Random Noise Generator

% Loudspeaker and microphone response determination—room acous-
tics studies including reverberation tests —measurement of sound
transmissions through acoustic materials used for lining wallk and
floors.

% Because of its broad frequency spectrum, this generator can often
simplify the search for resonant conditions — the particular frequency
at which resonance occurs is determined by oscilloscope patterns at the
output of the system under study.

% This instrument may be used for demonstrating characteristics of
noise and exploring the elements of statistical theory — possible errors
in random sampling techniques are explored clectrically.

% The Random Noise Generator may be used for the wide-band modu-
lation of r-f carriers — characteristics of radio and t-v receivers are
determined under condisions closely approximating actual operation —
cross-talk measerements on multichannel carrier systems are possible.
% Testing recording systems. This instrument provides a much better
approximation to speech and music than does the ordinary sine-wave
oscillator. Furthermore, commenly used sweeping sinusoidal tests are
inconvenient because of the difficulty in pre-determining the recorded
frequency at any given moment in play-back.
Analysis of a recorded noise signel is much

more readily and accurately accomplished. OnER Uik

GENERAL RADIO Company

for susceptibility to interference. Controlled noise
makes possible a unique approach to many
problems.
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The amplitude distribution of the Random
Noise Generator closely approximates the
normal probability distribution curve of
speech, music, and many other sounds and
electrical disturbances which occur natur-
ally. Random noise, for this reason, is use:
ful in psychoacoustic and other applica-
tions. Note that the amplitude distribution
of the sine-wave is entirely different from
that of speech.
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@ Type 1390-A Random Noise Generator . $240.00

Specifications
Switch Selects Either of Three Frequency Bands
30 cycles to 20 kc — flar to within =1 db
30 cycles to 500 ke — flar within *3db
30 cycles to 5 Mc — flar within =3 db 10 500 ke,
within +8 db above 500 kc.

Calibrated Output Voltmeter — maximum output
is one-volt, rms on any of three bands — ac-
cessory Type 700-P1 Voliage Divider provides
autput levels as low as 0.0001 volt.

Average Spectrum Level With 1-Volt Outpur (fer
onecycle band) — 6 mv on 20 kc band, 1 mv
on 500 kc band, 0.5 mv on 5 Mc band.

Output Impedance — 800 ohims at maximum out-
put

Power — 105 10 125 volts, 50 to 60 cycles

Dimensions are 12 x 7%2 x 9% inches

Net Weight is 15 /bs.

MANUFACTURERS OF ELECTRONIC APPARATUS FOR SCIENCE AND INDUSTRY

dmiltance Meters ¥ Amplifiers Coazial Elements
% Distortion Meters ¥ Frequency Measuring Apparalus ¥
Frequency Standards vr Impedance Bridges ¥ Light Meters
FKegokmmeters Modulation Meters ¥ Polariscopes

275 “MaslachusettsiAvenie,. Combridge 39, Mossachusetts, U. S. A Precision Capacitors % Oscillators % U-H-F Measuring
90 Wiaf Sxeet mawg YORK'S ., 920°S. Michigon/ Mg. chicaao 8- <1000 ), Seward S1. 108 ANGTuS 28 Equipment Parts & Accessories ¥ Signal Generators

Wave Analyzers % Variaes % TV & Broadeast Monitors

Pulse Generators % R-L-C Deeades 3¢ E-L-C Standards ¥ Unit Instruments % Sound & Vibration
Neters ¥ Stroboscopes ¥r Null Detectors ¥ Motor Conirols ¥« Ware Filters ¥t V-T Volteters

AN N SRR ERYTy T WAAALamericanradichistons.com.
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Italy and perhaps Sweden may be
in the network.

Hopes for network tv between
the Americas was also voiced
recently. Jose Ramon Quinones,
vice-president of the Inter-Ameri-
can Association of Broadcasters
and president of the Ponce de Leon
Broadcasting Co. of San Juan,

P. R. said that his company’s new
station, expected on the air shortly,
furthers the possibility of a
Caribbean tv network. Later, a
video network embracing North
and South America is visualized.
Argentina, Brazil, Mexico and
Venezuela have tv in addition to
Cuba and the Dominican Republic.

DEFLECTION yokes for color tubes roll off RCA’s production line as . . .

Component Firms

Parts manufacturers study
color set component require-
ments, introduce new products

ALONG with receiver manufactur-
ers, parts producers are now getting
ready for volume production of
color tv sets.

Many component  companies
are studying color set require-
ments. Some firms have already
introduced new color compcnents
for sets and tubes.

» Stacks—Selenium rectifier manu-
facturers are active in the field. At
least three companies have intro-
duced stacks especially designed for
color set use.

Federal Telephone surveyed 28
tv set manufacturers on the use of
selenium rectifiers in color receiver
power supplies. Eighteen of the
manufacturers polled are using
them in their prototype receivers.

18

Ready For Color

The others are using vacuum tubes.
The most popular selenium rectifier
for color tv has a current rating of
750 ma at 195 volts. The range of
rectifier types used is from 250 to
750 ma with a voltage range of 130
to 195 volts. Federal estimates that
100,000 selenium rectifiers for color
tv sets, mostly for developmental
models, will be produced this year.

» Other Components—Production
quantities of components designed
for use with color picture tubes are
also becoming available. RCA an-
nounced the availability to manu-
facturers of seven components for
deflection, convergence and focus
circuits for color picture tubes.
They inelude the deflection yoke,
high voltage transformer and sev-
eral types of focus and convergence
transformers.

Electrometric of Illinois is pro-

wWwWwW.americanradiohistorv com

ducing color coil kits for use with
shadow mask color tubes. The com-
pany is also making horizontal out-
put transformers for color sets. In
New York, Crest Laboratories has
introduced a line of variable in-
ductances suitable for use with
color tv circuitry. In California,
Chromatic Labs has expanded its
Lawrence tube grid-making plant.

Financial Roundup

COMPANIES in the electronics field
reported in the past month on net
profits, security transactions and
sales.

Standard Coil Products, which
reported net profits of $3.3 million
for the first 9 months of 1953 com-
pared to $1.9 million in 1952, now
estimates that its total consolidated
sales for 1953 will probably exceed
$90 million.

The company employs more than
10,000 workers in its 7 plants lo-
cated in DMassachusetts, Illinois,
Michigan and Los Angeles. It also
owns Kollsman Instrument Corp.
in New York City. The firm is a
publicly held corporation with its
stock listed on the New York Stock
Exchange. Neither its stock nor
its assets have been at any time sold
to the Storer Broadcasting Com-
pany as reported (February, 1954,
p 14).

The following firms made profit
reports;

Company Net Profit
1953 1952

Air Associates 3m.. $140.419

AT&T 11m ........ 24.655,229 24,572,264
Aveo 12m ........ 3,368,598 11,028,927
Carborundum 12m.. 5,721,553 4,782,503
Emerson Radio 12m 2,988,432 2,262,556
Garrett 6m ........ 1,444,000 1,382,000

Gen. Instrument 9m

W. L. Maxson 3m.. 370.763 189,520
Philco 12m est*....13,000,000

United-Carr 9m ... 1,760.221 1,539,463
Varian 12m ....... 107.609 91,874
*Not including proceeds from sale of

WPTZ to Westinghouse.

» Securities—General Instrument
registered with SEC covering 200,-
000 shares of common, par $1, at
a fixed price related to market
price. Proceeds will be added to
general corporation funds and used
for plant additions, research and
possible acquisitions.

CBS placed privately with two in-
surance companies $7 million of
4% percent promissory notes due in

1973. Proceeds are to be used for
(Continued on page 20}
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10 GREAT
PERFORMANCE FEATURES

under severe 1. Llow dark starting voltage — only

115 volts —'no higher than for light
starting.

L ] ] [ ]
mllltary conditlons Tightened Voltage Drop Ronge

(83.5 to 85.5 volts at 2.5 mA).

this is the

Reduced temperature coefficient:

VOLTAGE REFERENCE T

Reduced voltage jump*. Typical
TUBE to use value: 5 mV.
Reduced drift (1 hour)**. Typical
value: 50 mV,
'I'he Improved repeatability™*. Typical

value: 20 mV change.

Improved stability over 500 hour

RELIABLE . period (150°C ambientl. Typically

less tkan 1 volt change.

RAYTHEON period (30°C ambientl Typically

C_SGSIWA less than 1 volt change

N@E IN U.SA Ability to meet every requirement
for miitary reliable tubes, including
shock and vibration.

’5 Improved stability over 5000 hour

The d=velopment of this tube was
sponsored by the Bureay of Ships,
Navy Department, U.S.A.

Notes: *Voltage jump — Maximum sudden jump in
o3erating voltage when orerating current
ie varied slowly over spec-fied range.

**{rift — Maximum operating voltage change during
the period of operation.

***Repeatability — Maximum shift in operating voltage
3tween successive firings of the tube,

RAYTHEON VOLTAGE REGULATOR AND REFERENCE TUBES

give you this complete minge to choose from — each and every one a great performer

MIN. | OPERATING  MIN. MAX. MAX.
MAX. DIMENSIONS ' STARTING | VOLTAGE | OPERATING | OPERATING | REGULA-
TYPE VOLTAGE | (Aprox) | CURRENT | CURRENT | TION

HEIGHT DIAM. _ SUPPLY MA. | MA VOLTS
OA2 2.63 75 180 150 5. 30. ]
OB2 2.63 75 127 108 5. 30. 3.5
CK1017 2.69 75 750 700 0.005 0.055 15
CK1022 2.69 75 1100 1000 0.005 0.055 20
CK1037 | a7 40 730 | 700 0.005 0.100 15
CK1038 | 1.75 .40 930 B 900 | 0.005 0.055 15
CK1039 |75 40 1230 1200 0.005 0.100 25
CK5651* ! 2.13 75 115 87 1.5 3.5 3
CK5651 WA* 2.13 7S [ 115 84.5 1.5 3.5 2
CK5783* | 163 40 125 87 15 3.5 3
CK5783WA* | 1.63 40 | 125 86 1.5 3.5 3
CK5787 | 206 40 | 135 100 | 5. - 30, 6
CK5787WA | 206 40 135 100 | S 25. 4
CK5962 2.69 75 | 730 700 0.002 0.055 15
CK6213 1.38 40 200 130 1.0 2.5 2

*Voltage Reference Tube

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

ELECTRONICS — March, 1954 For more ad information, see Index to Advertisers. 19
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general corporate purposes.

Robertshaw-Fulton Controls ar-
ranged an additional loan of $4
million for a total of $11 million
of 4.10-percent sinking fund notes
due in 1969. Proceeds are to he
used for working capital and other
general corporate purposes.

Alpha Instrument of Washing-
ton, D. C. filed with SEC covering
200 shares of $4 cumulative pre-
ferred stock, no par, to be offered
at $50 per share.

Market Swells for
Aircraft Fuel Gages

Over 90 percent of military
planes made since 1948 use
one or more electronic gages

PRECISE capacitor-type electronic
sensing units have replaced me-
chanical floats in practically all of
the approximately 34,000 military
aircraft made since January 1948,
and in many of the civil transport
and utility aireraft as well.

There is generally one gage per
engine, selling at an average price
of around $750. Allowing for
spares, replacement needs and
overproduction, and estimating an
average of 1.5 gages installed per
plane, dollar volume of this elec-
tronic gage business to date is of
the order of $50 million.

» Companies—The four firms most
active in the field are Avien-Knick-
erbocker Corp., Minneapolis-
Honeywell Regulator Co., Sim-
monds Aerocessories, Ine. and
Liquidometer Corp. The design
trend is toward smaller and lighter
systems. A typical gage employs
three subminiature tubes in a
bridge amplifier that is combined
with the indicator to give only one
unit outside the fuel tanks.

» Gage Control—Newest use for
the electronic gages is in control-
ling center of gravity of new super-
sonic-speed planes. Fuel tanks
are located fore and aft in the
fuselage rather than in the thin-
ned-down wings. The gages switch
back and forth between tanks
automatically so as to use up fuel
without changing the bhalance of
the plane.
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CANADA

ROUND ROBIN radio relay girds northeastern U. S., while . .

TV Relays Continue to Expand

Network tv facilities grow as
AT&T plans new links and aug-
ments channel capacity

ProGRAM interchange between in-
terconnected stations along a cir-
cular route encompassing New
York, Washington, St. Louis and
Chicago may become possible late
this summer. The completed sys-
tem will include four television
channels.

Construetion of the last two
links in the 2,400-mile network
loop was completed last month.
FEach of these links have five relay
towers. The links extend from
New York to Albany and from
Buffalo to Cleveland.

» Southwest—Plans are also in the
mill for a 1,000-mile television re-
lay from northern Texas to Cali-
fornia. First stage of the project,
scheduled for late this summer,
will be a 10-hop microwave system
from Amarillo, Tex. to Albuquer-
que, N. M. Two westbound video
channels will be available. A
second section of the system will
link Los Angeles and Baker, Calif.
Its eastbound channel will fur-
nish Las Vegas with network tv.

» Community TV—Microwave re-
lay recently joined with house-to-
house cable to bring television to
Casper, Wy. from Denver, Colo.
240 miles distant. The signals are
picked up in Laramie, Wy. and

beamed to Casper by AT&T micro-
wave. Residents of Casper pay
$150 when connected to the system
and $7.50 a month thereafter.

» Interconnections—Recent addi-
tions of television stations to the
nation-wide relay system include
WCSC-TV, Charlestown, S. C,,
KOMU-TV, Columbia, Mo., and
KWFT-TV and KFDX-TV, Wichita
Falls, Tex. A 182-mile micrwave
relay link was built to provide
Charlestown with network service
from Atlanta.

Network programs now reach
268 tv stations in 167 cities.

Transistors, Cancer Spur
Microscope Sales

INCREASING INTEREST in the funda-
mental structure of matter and ex-
panded research in the field of can-
cer and virus diseases has made the
electron microscope a more im-
portant tool in research.

The number of units in use has
increased from 250 in 1950 to about
750. The present rate of sales is
about 100 units a year, but as work-
ers familiar with electron-micro-
scope techniques move into other
fields of research they are expected
to expand its usefulness.

A drawback to more rapid ex-
pansion of the market is the prob-

lem of initial cost. With complete
(Continued on page 22)
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zA New Level in Engineering is
Achieved in the F unctwnal |
Deszgn of Toroidal Decades™

S

~ This unique development permitting pretision
toroids to be combined in decade steps of in-

2
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ductance will appeal to all engineers who ‘are
familiar with the disadvantages of the orcinary

type of inductance decade box.

All the decade units in the plug-in de-
cade series are higher Q toroids such
as are employed in the Burnell attenu-
ation filters. They are guaranteed to a
tolerance of 1% of the marked induc-
tance and have extremely good stability
of inductance vs. voltage and tempera-
i ture.
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PLUG-IN DECADE COILS

[ | : ZAN ALSO BE DESIGNED
l‘lILioLf‘:’:::‘lD-l | l :\_ WITH SPECIAL

0 ] ) '\ CHARACTERISTICS FOR

SLIGHT EXTRA CHARGE.
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OTHER RECENT BMZZ ACHIEVEMENTS
IN TOROIDS AND FILTER NETWORKS

SIDE BAND FILTERS
Our most recent engineering developanent in communication:
filters has already stirred the interest of tae leading receiver man-
afacturers in the country.
The new side band filters which eliminate, for most applica
tions, the necessity for expensive crystal filters are expected tc
accelerate the advancement of single side band communications

MINIATURE TELEMETERING FILTERS
In recognizing the need for miniaturization of the presentlr
bull\) lelemetenug equipment, our engine=ring staff has succeedec
in reducing the size of telemetering filters to as little as 25 10 50%
of the original volume.

SUB MINIATURE TOEOIDS
Toroids for intermediate frequencles of 100KC to 1 mega-
cvele. A wide variety of coils ranging in size from 34 inch provides
high Q in the frequency range betweeen audio and RF.
The tiny toroid about the size of a dime has been welcomed
by designers of sub miniature electronic equipment for the tran-
sistor, guided missile and printed cirenit field.

Literature for all the above available on request

Write for new and enlarged 16 page catalog 102A

See us at the | R E show booth 678 Kingsbridg=
Armory, N. Y. City, March 22-23-24-25,

Exclusive Manufacturers of Commun:cations Network Ccrenaments

ELECTRONICS — Marcn, 1954

For more ad information, see Index to Advwertisers.

.1.D.
.D.
.D.
.D.

A1.D.

.I.D

.1.D.

.1.D.
.D.
.D.

.1.D.
.D.
.D.
.D.
.D.
D

.1.D.
.D.
.D.
.D.

.1.D.
0.

1.D.
.D.
.C.

80 "

100 MHYS
200
300
400
800

. 1000 MHYS

2000
3000
4000
8000
10000 MHYS
20000
30000
40000
80000

*Also avaiable in P.L.D.-H Tyge
fer higher frequency range.




INDUSTRY REPORT— Continued

units ranging from about $8,000 to
over $18,000, small hospitals and
schools are not able to buy.

» Transistors—In studies of the
crystal structure of germanium, sil-
icon and other transistor materials
the electron microscope has become

an important tool. Crystal config-
urations can be determined by use
of accessory x-ray diffraction equip-
ment. This field of research has
also increased the interest in field-
emission microscope techniques and
new models of this type are being
developed.

SRR S

FACILITIES like these at NYU, for AEC contractors only, are available on rental

basis so . . .

Computer Center Business Increases

Manufacturers, universities and
government agencies have
started computing services

OWNERSHIP of an electronic com-
puter is not in the cards for many
companies at present because the
investment is too high, operating
personnel are not easily available
and many firms do not have enough
work on hand to keep a computer
steadily busy. Computer centers
that can provide industry with a
computer’s services when it needs
them have sprung up throughout
the country and become an im-
portant market for computer
manufacturers.

» Centers—A partial list of cen-
ters offering digital computing
service indicates the growth that
has already taken place:

New York University, Remington
Rand, Raytheon, Northrop Aircraft,
University of Wisconsin, Computer
Research, Air Force, Army, Navy,
National Bureau of Standards, Bat-
telle Memorial Institute, Burroughs,
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Financial Publishing, IBM, Purdue
University, Benson-Lehner, Univer-
sity of Pennsylvania, Harvard Uni-
versity, Telecomputing Corp., En-
gineering Research Associates and
Wayne University.

» Markets—Universities have be-
come important customers for com-
puter manufacturers. With more
than 1,000 such institutions in the
U. 8., potential computer sales in
this field have barely been uncov-
ered.

Despite the general feeling that
the majority of firms will be slow to
acquire computers and that com-
puter centers will carry the load,
the multimillion dollar firms in the
country are moving into the field.
Latest firm to indicate that it is ap-
parently preparing to use electronic
computers is General Foods. It has
appointed a director of electronic
applications who will devote full
time to a study of the application of
electronics to accounting and
record-keeping.

Computer manufacturers feel that
as prices come down, sales to

WWW.americanradiohistorv.com

smaller businesses will increase. A
step in this direction was made re-
cently when Consolidated Engineer-
ing announced an electronic digital
computer, described as a general
all-purpose tool for mathematical
analysis, priced at $125,000.

Tape Records Bid For
Share In Disk Market

Growing use of magnetic tape
records on a national scale may

affect record business

THE PHONOGRAPH record industry
enjoved one of its best years in
1953 with an estimated sales vol-
ume of $225 million. But competi-
tion is coming this year from the
tape record field. The sale of
magnetic tape records for the home
market by companies with national
distribution facilities is becoming
an important factor.
Webster-Chicago has announced
plans to sell a line of pre-recorded
tapes ranging in price from $8 for
a 30 minute tape to $12 for an hour
recording. Classical, semiclassical
and show tunes will be recorded.

» Market—Upwards of a million
homes have tape machines and the
market is growing. But it is not
the only important market for pre-
recorded tapes. In 1953 almost 90
percent of the radio shows on the
air were recorded in advance largely
on tape. In fact, full operation of
a radio station for 24 hours was
accomplished through the use of
tape recordings last year. Tape is
now used by many disk companies
for recording masters and is seen
as being responsible for the large
increase in the number of disk
companies now in the field. There
are more than 200 record firms.
Tape recording radio network
has been a reality for some time.
Nearly 100 educational broadcast-
ing stations from coast to coast
belong to the tape network of the
National Association of Educational
Broadcasters. Upwards of 1,200
taped programs per week are made.

» Future—As yet, none of the
major disk companies have moved

(Continued on page 24)
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Used by  MLITARY

AIRLINES
GOVERNMENT  MARINE
COMMERCIAL AMATEUR

If reception is at all possible, the Super Pro-600 will bring
in the signal. This professional communications receiver
has gained world-wide recognition as the finest perform-
ing receiver available anywhere, regardless of price.

The Super Pro is now available, with or without fixed
frequency control, in the following models:
STANDARD MODEL—for 540 Kc to 54 Mc
COMPLETELY JANized MOBEL—for 540 Kc to 54 Mc

DIVERSITY MODEL—for use in dual or triple
diversity terminals—540 Kc to 54 Mc

LONG-WAVE MODEL— 10 Kc to 540 Kc

With the optional fixed frequency controls available on
all models, operation on any of six crystal controlled
frequency channels within the range of the receiver is
immediately available at the flip of a switch.

For specifications and construction details, write for
Bulletin S55.

The HQ-140-X is a modern superheterodyne receiver
made to Hammarlund quality standards that provides
commercial and amateur radio operators and short-wave
listeners with all the advantages of modern professional
design and circuitry.

For specifications and construction details, write for Bulletin 552.

Visit our booth, No. 411, at the Radio Engineering Show
in New York this month.

i

$P-600-JX
Stability is .001 to .01 percent depending on frequency to
which receiver is tuned; imoge rejection is 30 db to 120 db
down, and spurious responses are at least 100 db down. Sen-
sitivity is 1 microvolt CW and 2 microvolts AM, while selectivity
for the three calibrated crystal and three non-crystal rangas
is from 200 cycles to 13 Kc. Radiation is negligible with no
cross-talk in multi-receiver installations. The power supply is
an integral part of the receiver chassis.

HQ-140-X -

Frequency coverage is continuously tunable from 540 Kc to
31 Mc (555 to 9.7 meters) in six bands. lts high selectivity
makes possible the reading of o desired signal even when
the band is extremely congested.

HIAYMIMIATRIRUINID

For more ad information, sce Index to Advertisers.
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into the tape record field but with
their supplies of taped masters,
they could do so quickly.

The smaller companies with tape
records on the market foresee a
bright future for themselves never-
theless. They point out that every
business that now uses wired music
is a potential customer for pre-
recorded tapes.

Production Underway
On Air Force UHF Set

PORTABLE uhf ground-to-air com-
munications equipment weighing
half that of presently used equip-
ment but having greater range has
been developed by the Air Force
and is being produced by Air As-
sociates, Teterboro, New Jersey.

It is worn as shown above. The
antenna can be adjusted in length
for various frequencies.

» Design—One feature of the set
which results in a more compact
unit is the elimination of accessory
plug-in components, there are less
parts to become misplaced and lost
during combat. All parts are easily
accessible for instant field repair.
Four uhf channels are available.

Industry Shorts

» Australian radio telescope, said
to be six times larger than the
worlds biggest, with 1,500-ft long
cross arms, is under construction.

» Lightweight black-and-white 17-
inch tv set that weighs 55 pounds
and retails for $139.95 was intro-
duced by Crosley who. claims it

24

MAR. 22-25: IRE National Con-
vention, Waldorf-Astoria Ho-
tel and Kingsbridge Armory,
New York, N. Y.

APRIL 5-10: International Con-
vention of Soundtrack Re-
cording, Paris, France.

APRIL 15-16: RETMA Confer-
ence On Reliability of Elec-

trical Connections, Illinois
Institute of Technology, Chi-
cago.

APRIL 12-14: International Sym-
posium on Information Net-
Works, IRE, ONR, AAF,
Signal Corps sponsorship,
Engineering Societies Bldg.,
New York, N. Y.

APRIL 19-20: Symposium on the
Automatic Production of Elec-
tronic Equipment sponsored
by Stanford Research Insti-
tute and U.S. Air Force,
Fairmont Hotel, San Fran-
cisco.

APRIL 21-23, 1954: AIEE Con-
ference On Feedback Control,
Cla‘?idge Hotel, Atlantic City,

N. J.

APRIL 24, 1954: Eighth Annual
Spring Technical Conference,
Cincinnati IRE, Cincinnati.

APRIL 27-29: AIEE Electronic
Components Conference,
Washington, D. C.

MAYy 3-6: Spring Technical
Meeting sponsored by URSI
and IRE, National Bureau of
IS)tagdards Bldg., Washington,

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

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

MAaYy 5-7: 1954: Third Inter-
national Aviation Trade
Show, 71st Regiment Ar-

mory, New York, N. Y.

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

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

MAY 10-12: The National Con-
ference On Airborne Elec-

MEETINGS

tronics, Dayton Biltmore
Hotel, Dayton, Ohio.

May 17-20: 1954 Electronic
Parts show, Conrad Hilton
Hotel, Chicago, IlI.

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

May 25-27: Eighth NARTB
Broadcast Engineering Con-
ference, Palmer House, Chi-
cago, Il

JULY 16-18: High Vacuum Sym-
posium, Committee On Vacu-
um Techniques, Berkeley Car-
teret 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.

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

AUG. 25-27: 1954 Western Elec-
tronic Show & Convention,
Los Angeles, Calif.

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

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

SEPT.16-18: Joint Electron Tube
Engineering Council, General
Conference, Chalfonte-Had-
don 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-
mler House Hotel, Chicago,
Il

Ocr. 4-6: National Electronics
Conference, Hotel Sherman,

Chicago.

Ocr. 18-20: Radio Fall Meeting,
HTotel Syracuse, Syracuse,
N. Y.

takes up a third less space and is a
third lighter than most other 17-
inch sets.

> Transistors are being used in
motion-picture projectors made by
Ampro Corp.

» Denied by FCC was manufac-
turers’ petition for establishment
of their own radio service in the
Citizens Radio band; reason, total
financial investment by present oc-
cupants may exceed $2 million.

» Beltone is one of six hearing

aid manufacturers that do approx-
imately 85 percent of the business
in the field.

» First Investment Co. of Los
Angeles, acting for an unidentified
purchaser, is understood to have
asked for tenders of up to 115,000
shares of Weston Electrical Instru-
ment stock at $25 per share.

» Federal Telephone and Radio
discontinued tv picture tube pro-
duction to provide needed manu-
facturing area for increased out-
put of power vacuum tubes.
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THIS IS 13 SQUARE INCHES

13501 BIGGER PICTURE
3 SHORTER CABINET

WITH NEW WESTINGHOUSE 90, 21-INCH TUBE

s

e

SR

3

Eiais

ELECTRONICS — March, 1954
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_\Vestinghouse

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.

The new Westinghouse 90° deflection
picturc tubes give you a 5 percent
larger picturc than any other 21-inch
tube — 13 squarc inches more actual
picture area than that of the largest 70°
tubes.

What's more, the overall length of the
tube has becn cut at least three inches.
Here’s the way to reduce TV cabinct
depth — or to climinate the “hat” from
the back of the set.

But still more, the new Westinghouse
90° tubes will actually produce a sharp-
er picture than old 70° types. Electro-
static types are equipped with the new
Westinghouse clectrostatic focus gun
which produces sharp, clearly defined
pictures because of its smaller spot size.
Magnetic focus tubes contain the simply
constructed magnetic focus gun which
gives crisp pictures in all areas.

ET-95044

voucANGESURE"JFws

For more ad information, see Index to Advertisers.

New Westinghouse aluminized
screens are available, too.

Investigate these Westinghouse 90°
deflection 21-inch tubes today. They
will make your black-and-white scts scll
faster in thc months ahead. Call your
Westinghouse sales representatives for
complete data and sample tubes or
write, wirc or phone Dept. A-2034 at the
address below.

21-INCH WESTINGHOUSE
90° DEFLECTION TUBES
ARE AVAILABLE WITH:
Electrostatic Focus
Electromagnetic Focus
Aluminized Screens
Non-Aluminized Screens

RELIATRON TUBES

25



PHELPS DODGE UP-TO-DAT
SIMPLIFIES YOUR MAGNET

e T Mokl !

------ e e S ———— -
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WAREHOUSE SERVICE
WIRE INVENTORY PROBLEM

COMPLETE WAREHOUSE STOCKS

strategically located on East Coast,

West Coast and in Central Region.

OVERNIGHT DELIVERY TO THE TEL
MAJOR MARKETS

““ONE-PHONE-CALL’’ SERVICE
via nearest Phelps Dodge district

office. See iist below:
[ 2 * *

Atlanta, Ga. - Boston, Mass. « Charlotte, N. C. « Chicago, lll.
Cincinnati, Ohic + Clevelcnd, Ohio + Dallas, Texas = Detroit, Mich.

e Fort Wagyne, Ind. - Houston, Texas + Kansas City, Mo.

'f""?f;ﬁg Los Angeles, Calif. <« Milwaukee, Wis. « New O-leans, La.
N Cormend N2w York, N. Y. « Philadelphia, Pa. - Pittsburgh, Pa. - Portlanc, Ove.
- San Francisco, Calif. - Seattle, Wash. « St. Louis, Mo. « Washington, D. C.
i —— " nEips gads o &= ik
— — e Cepper Produtis- -y =
<rmvesen - — e @ .:?. ...E.p.?..». wesspee @ L= Coreen

R e tatd gt

s
g CoPpen wiRe PROPCT

PHELFS DODGE COPPER PRODUCTS

CORPORATION

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA

ELECTRONICS — March, 1954 For more ad information, sez Index to Advertisers. 27
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A NEW MILESTONE IN OSCILLOGRAPH HISTORY
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The astonishing performance of DC-heated electronically regulated See it at IRE, New York, Booth 340,
this new oscillograph is based cn Alaments, ‘‘the starved” amplifier Computer Avenue, or write to:
the successful combination of 4 dis- circuit, originated by Dr. W. K. Volkers & Schaffer Manufacturing
tinctive design-features: Heavy Volkers, and gas-diode coupling in Corp., Box 996, Schenectady, New
overall feedback (including d.c.), a new circuit. York.

VOLKERS & SCHAFFER

ORIGINATORS, DESIGNERS AND PATENT HOLDERS OF THE HISH-GAIN "STARVED DIRECT-COUPLED AMPLIFIER"

28 For mere ad information, see Index to Advertisers. March, 1954 — ELECTRONICS



ILLION...

C-A-C's advance design and production techniques
maintain quality and delivery
“‘on Schedule”.

e

In the past, CAC has been honored with large and small
orders—in some cases, with orders as large as a million!

- The trust which is indicated by the placement of large
> Y orders is a result of CAC's continued improvement of
f; %\ design and production procedures.
& ﬁ;_ Whether your requirement is small, medium or large,
- v you can depend upon CAC for prompt, accurate service
g”ﬁ’ and high quality.

MOLDED TOROIDS STOCKED FOR IMMEDIATE DELIVERY
Our new molded toroids — as well as standard uncased units
are stocked in standard inductances, ready for immediate
delivery to you.

TYPE 206
IND. 3HY

oy

g You can depend upon C-A-C for high quality accuracy ard
immediate service.

C-A-C has a complete line of C-A-C uncased coils are adjust- Custom miniaturization of filters Saturable reactors and magnet-
he{jmeticall¥ seale'dth c'\:lsltj,dT t207 ed to your spec'ficattions. V;Iatq- is achieved through use of min- ic amplifiers produced to your
roics complying wi -t uum wax impregnation, multi- iaturi B specifications. Toroidal con-
and designed to use minimum ple windings and taps can be iaturized cqmponents ar'1d ad struction used exclusively for
chassis area. All standard types supplied to meet your require- vanced designed techniques. maximum performance and de-
of inductors are available and ments. Special winding tech- MIL-T-27 construction. endabilit

may be supplied with taps and niques result in fowest possible penaability.

multiple windings. distributed capacity.

COMMUNICATION ACCESSORIES &”%W HICKMAN MILLS, MISSOURI

ELECTRONICS — March, 1954 For more ad information, see Index to Advertisers. 29
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\"'"l"“. Automatic testing and recording
4 5 permits accurate evaluation of
) ] . greater numbers of resistors.

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
REQUIREMENTS 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- SEE IRC’s NEWEST RESISTORS

tion and frequent, accurate per-

formance testing assures you of 553 & 555 COMPONENTS AVE

the highest performance stand- . i} X i X
ards at the lowest possible cost. Radio Engineering Show, Kingsbridge Armory, N.Y.C., March 22-25
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JAN-R-29 specification

For all requirements of JAN-R-29
Specification, Amendment 4, IRC
sealed precision Voltmeter Multipliers
function 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. From 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 other exclusive features
afford extremely low operating temper-

Boron& Deyos:ted Carbon Precis-

ﬁ

i

i

ature and superior power dissipation
in a compact, light, fully insulated unit.
Available at 14, 15 and 1 watt to MIL
specification and 2 watts to commercial
specification. Send for Bulletin.

= - =

HERMETIC

Overcomes limitations of other types of
hermetic sealing terminals.

Molded KEL-F* body—chemically ineit 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.,

i G
= Toronto, Licensee
3 torse Power Resnstors e Voltmeter = = ’ S
_ Multipliers s Low Wattage Wire = - Send me data on [J MF Voltmeter Multipliers,
. Wounds e Insulated Composition . O BW Resistors, (0 Power Wire Wounds, [J Ad-
= Reslstors . Voluarpe Controls e i vanced BT Resistors, [J HS-1 Terminals.
Egéé it i . s Nara
: > 2 gty Title
| \Prec1snon Wire Wou nds e U|tra HF Company
. and Hi-Voltage Resistors e Seten-
= ium Rectifers » Insulated Chokes Addre
D HermetlcazSealmg Termmals .
e T LRl T % ! City. _Zone State.
Ea i L !
o 178 T s: H y
HE s £ wg&ss i S |
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points to a triangle. . .

THE POINT OF

|

determines the type of loud-
speaker best capable of
providing optimum perform-
ance at lowest possible cost.
There are over 50 different
University models to choose

— from...each designed to
serve most efficiently and
economically in its intended

application.

Radial type projectors and paging speakers

with 360" dispersion for maximum coverage
ot lowest cost and ease of installation.

Reflex trumpets in various sizes for incompara
ble efficiency, distance, and noise penetration.

Wide-angle and bi-directional types, marine
and submergence models for heavy industry.

Paging and "talk-back” speakers in numerous
sizes, power and frequency chorocteristics and
mounting arrangements.

"Explosion-proof”, blastproof, and even super-
power types from 100 ta 720 watts capacity.

High fidelity, full-frequency response types for
indoor and outdoor use.

University Loudspeakers are appli-
cation-engineered to assure customer
sotisfaction, ovoid waste of amplifler
power andspeoker copacity ond reduce
initial equipment and installotion costs.
University helps you to sell more sound
jobs ... make more profit you can pockat.
Why spend more for more than you
need-—-CHECK UNIVERSITY FIRST!

FREE _rcw 1553 copy cf he
University Technilcg ® Comple e vp-
to-date manval of sound -eary,
opplication and installation requi-2
ments o SEND for your copy ‘oday. UNIVERSITY LOUDSPEAKERS ® INC,
80 SOUTH KENSICO AVENUE, WHITE PLAINS, N. Y.

32 Foi more ad information, sce Index to Advertisers. March, 1954 — ELECTRONICS



Typical characteristics of some of the units in current volume production by Ketay

TWO PHASE SERVO MOTORS SYNCHRO CONTROL TRANSFORMERS SYNCHRO RECEIVERS
T MIN].V ';?Roue POWER PHASE OF  OPERATING RATED YOLTAGE EXCITATION ELECTRICAL RECEIVER
Al A ALL NO LOAD AT STALL NO. PERA FIXED CONTROL PHASE FRAME OPERATING ACCURACY FRAME VOLTAGE OPERATING ERROR
TYP
Kmni SIZE MK MOD {IN OZ}) SPEED {MIN.) |WATTS) POLES  FREQUENCY P:ASE SERIES PARALLEL TYPE SIZE MK MOD VOLTAGE RATING FREQUENCY MAX. ERROR TYPE SIZE FUNCTION MK MOD RATING FREQUENCY MAXIMUM
1 = 18718 * !
meg 0 3 %og 5 4 400 e (1) K101530 10 26/11.8 VAC 400 24' SPD. K101540 10 Torque Receiver 26/11.8 VAC 400 1.5°
10 13 960 LS 4 400 / K101560 10 26/11.8 VAC 400 30 SPD. B e 1] 1 : & -
K40239 26/26 - K402020 15 Torque Receiver 115/18.2 YAC 400 .75
0= =10 3 6200 2.7 6 400 / [TCT4s 1 24 i 90,1V per de 400 7 L - : B -

s 5 575 _ %18 W W 4 0V 0 Y0/\Vperdeg W 000 2000 =f K101430 15 Torque Receiver 26/11.8 YAC 400 75
k402300 11 14t 63 6200 15 6 400 , ' : ___ K101300 15 () 118/22VAC 400 20'SPD “Y5TR4A 75 Torque Receiver 16 i 115/90 VAC 200 1.0°
K402310 T .35 6200 3 400 50/26 * {2) K402100 ~ 10 Volt Tnput 400 - e : p 5"

— R = - 16TRB4 16 lorque Receiver 115/90 VAC 400 1.0

K402290 1 .45 6200 3.5 6 400 115 115 57.5 K101750 15 11.8/22 VAC 400 5 <PD " 5 /A6 VAG 400 165
K402380 b3 0 5 57.5 — 18TR4A 18 Torque Receiver 15 9 400 1.0

s a02380 5 48 300 50 L1 s 15CT4a 15 L] 1 90/1V per deg 400 =10 T9TRB4A 19 Torque Receiver 175/50 VAC 00 0°
K402470 15 1.3 1600 4 60 24,24 K101800 15 {3] 11.8/22 VAC 400 20' SPD. 3 3
K107600-6 15 7 0 T.45 4800 8 #0015 115 57.5 16CT64a 1% 2i i 90/1V per deg 400 o F ' Torque Recei 8 8 115/90 VAC 60 1.5°
K1016505 15 7 2 1.45 4800 6.1 8 400 1S 230 15 18CT4a i8 18 1 90/1V per deg 200 S ~ 23TR4 23 Torque Recei 115/90 VAC 400 1.0°
K101660 15 7 1 1.45 4800 6.1 8 400 15 15 57.5 18CToa 18 25 0 90/1V per deg 60 -y 23TRé 23 Torque Receiver 115/90 VAC 60 1.0°
K402410 15 .28 4800 6.1 8 400 40/50 ° 19CTB4a 9 22 1 90/1V per deg 400 =8 31TDR4 31 Torque Differential Rec. 19 1 90/90 VAC 400 I3
K402420 15 28 4800 8 400 26/50 19CT806a m 27 ) 90 IV per deg 50 — " 317DReS-1 3t Torque Differential Rec. 90/90 VAC 60 *1)
K402430 15 28 4800 8 400 50/26 - THCT 1 90/1V per deg 50 T8 ~ 31TDRs 31 Torque Differential Rec. 90/90 VAC 60 48
K402440 15 .28 4800 8 400 42/42 23CT4 3 90/1V per deg 400 g 31TR4A 3t Torque Receiver 18 1 115/90 VAC 400 48 |
K402150 15 13 6200 6l & 400 115/26 23CTs 23 90/1V per deg 0 e 31TR6 31 Torque Receiver 22 0 115/90 VAC 60 48' |
K402550-1 18 8 0 235 4800 9.2 8 400 115 1s 57.5 - — 1) 31TDR6S|—Piatail Urit. Semsitivity 10° -
K402550-2 18 TR 2.35 4800 92 8 W 5 s 57.5 {1) High Impedance unit 3 —Pigtail Unit, Sensitivity 10
K402560 I8 8 2 2.35 4800 9.2 8 400 s 282 141 (2} Linear synchro

[E2 23 75 3500 140 ] 60 s s 57.5 {3) When used as control transmitter 26/ 11.8 YVAC

(1) Also for 115 or 230 operation on control phase
*Denominator refers to control phase excitation

| SYNCHRO RESOLVERS INDUCTION MOTORS SYNCHRO TRANSMITTERS
TOTAL NULL MINIMUM MINIMUM | ELECTRICAL | |
‘ YOLTAGE INPUT AR MAXIMUM FRAME OPERATING NO LOAD STALL TORQUE | FRAME VOLTAGE OPERATING  ACCURACY |
FRAME AT TEGT TEST IMPEDANCE VOLTAGE BETWEEN ANGULAR  OPERATING TYPE SIZE DUTY VOLTAGE FREQUENCY SPEED (RPM) 0z. IN) | TYPE SIZE FUNCTION MK MOD RATING FREQUENCY MAX. ERROR |
l 144 SIZE_VOLTAGE _voutace  Ohms RATING NULL VOLTAGE, ~-ACCURACY JIREDUENCY D11940 18 Confinuous 3 Phase 115 V 60 3000 | K101500 10 Control Transmitter 26/11.8 VAC 400 24 Spd |
K101580 10200 MV 26/12 600 26/11.8 VAC _ 90° = 6 30’ 400 E11590 20 Intermittent 2 Phase 115/40 60 75 ot jus M T Ki01550 10 Control Transmitter 26/11.8 VAC 400 24" Spd |
(1 K101590 10 200 MV 26/12 2500 26/118 VAC, V025" 30° 400 E11600 I Infermittent 3 Phase 115 V 60 3200 T’——i " K101570_ 10 Control Differential Trans. 11.8/118 VAC 400 30'Spd |
10102A 1 50 MV __ 26 1400/70° §Zﬁf Bv;:&c 907 = 30 ST 400 10182) 0 Control Transmitter 26/11.8 VAC 400 20Spd
IDO1DZC 1‘1] 40 MY/ 26 I:g{;?o = c 9%° = ‘5. — 10, :gg 11CX4s on Control Transmitter 115/90 VAC 400 +7
B T WIZ YA L = % Ki01350 15 Control Differential Trans. ~ 11.8/118 VAC 400 20" Spd
20 730 /8065 BIAC 07 (1) SERVO MOTOR, Size 10 Frame, O.D (11) SYNCHRO, Size 18 Frame, O.D. 1.750"" K101400 15 Control Transmitter 26/11.8 VAC 400 20° Spd
12 105D2A 5 30 MV 30 2730/80.5° 10/10 VAC 90° = 5 =19, 400 » . . 0.0 0, F . 0.D. 175 i — 20 Spe
i T05D27 13 20 MV 26 900 26726 VAC 90° £ 20° T2, 400 937 {(Transmitter, Receiver, Differential K101420 15 Control Transmitter ) 26/11.8 YAC 400 __20 §pd7
2/ DI3%610 5 oMY 24 ] ) 0 T 5 = < T000 [Test] {2) SYNCHRO, Size 10 Frame, O.D. .937" Transmitter, Control Transformer) K101480 15 Control Differential Trans. 11.8/11.8 VAC 400 20" Spd
- Caer Lo (Transmitter, Receiver, Resolver, Differ- 12) INDUCTION MOTOR, Size 18 Frame 15TDX4a 15 Torque Differential Trans. 28 1 90/90 VAC 400 +10°
D190 15 25 MV 26 585,/81° 76/11.8 VAC  90° ~ 5 20° Spd 400 ; | . ; ) . .
| 1970/75° T 26/18  Single phase %0° 300 ential Transmitter, Control Transformer) 0.D. 1.750"", 3 Phase, 2 Pole 15CDX4a 15 Control Differential Trans. 33 1 90/90 VAC 400 +10° '
K101450 15 200 MV { 3747280 =7 Single ohase o 30% {3 ) SERVO MOTOR, Size 10 Frame, O.D. (13) SERVO MOTOR Mk 8, Size 18 Frame, T5CX4a 15 Control Transmitter 22 i 115/90 VAC 400 +12'
T b 15 MY 2 T40/80°  76/26 VAC _ 90° = 5 ERIVA 00 537 O.D. 1757 _Kioiezo 15 Control Differential Trans. 11.8/11.8 VAC 400 20" Spd I
{2) D13820 15 15 MY 15 889/78° 26/26 VAC  90° = 5 :‘:_.10"/, 400 (4) S_FNCHBO, Size Il Frame, O.D, 1.062" (14) SYNCH'_(O, Size I? Frame, O.D. 1.90" 16 CXB4a 16 Control Transmitter 1 115/90 VAC Wi +12' |
K101340 15 200 MV__ 26/12 _ 440/75° 26/11.6 VAC __90° + &' 20° Spd 400 ,(orrfn";r';‘"'e" Resolver, Control Trans. sl;‘;::r”)"”e" Receiver, Control Trans- | 18CDX4a 18 Control Differential Trans. 34 1 90/90 VAC 400 t®
{2) DI13320 23 30 MV 24 4] &) 90° = &' 27, 1000 (Test} ) . - 18TDX4a 18 Torque Differential Trans. 29 90/90 VAC 400 +10°
D13600 2303] 50 MV__ 50 7000 50750 VAC 90° — 30 15 500 (s )éEgV?OZ“z?TOR Mk 14, Size |1 Frame, 0s) 'C;"gU,CJS'PN MOTOR, Size 20 Frame, 18CXda 18 Control Transmitter 32 T 115/90 VAC 400 + 8
D13650 23 30 MV 30 3200/85.7° 30/30 VAC 90° = &' .15, 350 o~y . L “18CX6s 18 Control Transmitter 4 0 115/90 VAC 60 +10°
. e 6) SYNCHRO D. 1.437" AC 60 20
D13350 23 10 MV 8 975/86.4° 8/16 VAC 90° = 5 *8 200 { )(Transmiﬂe} Sllileecelisv::a?eesbﬁle? ll)i‘:fagr- e giYIECIHgg;n:ypé.Dl.EZ.IZ?OCJ‘(;erce'i’jg" 18CDX8 8 Control Differential Trans. 90/90 VAC 60 +10
D13810 23 30 MV 30 3200/85.7° 30/30 VAC 2??)0 = E;S x.15% 350 ential Transnlwiﬂer,Cor;frol Transformer) Transmitter, Control Transformer) ' 19CXB4a 19 Control Transmitter 38 1 115/90 VAC 400 +8’
23R568 23 15 MY 26 1000 26/26 VAC ° = 2. +.19, 60 (7) SERVO MOTOR Mk 7. Si R . THG 1 Torque Transmitte 14 B 115/90 VAC 50 118’
> < g ¥ . Size 15 Frame, {17) INDUCTION MOTOR, Size | F , L . que [ransmitier I A - L
23RS6S 23 30 MV 24 480/78 24/24 VAC 90° = § 2, 60 O.D. 1437 O.D. 2.250" . 23CX4 73 Control Transmitter 115/90 VAC. 400 38
e % ::z % e — VAt f"z/:/ 400 (8) SYNCHRO, Size IS Frame, O.D. 1.437" (18) SYNCHRO, Size 23 Frame, O.D. 2.250" _23CXe 23 Control Transmitter 115/50 VAC 60 +8
70/75° VAC 00" = &' T3 (Transmitter, Receiver, Resolver, Differ- (Transmitter, Receiver, Resolver, Differ- 23CDX4 23 Control Differential Trans. 90/90 VAC 400 =8
73RS6A 23 30 MV 24 57> 0/39" 33/35 i 9°° = 5| f §o/° 60 ential Transmitter, Control Transformer) ential Transmitter, Control Transformer) | 23CDXs 23 Control Differential Trans. 90/90 VAC 60 =4
23R54 23 60 MV 60 20/807 /9 VAC 907 =5 = *.2% 400 (9) SYNCHRO, Size 16 Frame, O.D. 1.537" (19) SERVO MOTOR, Size 23 Frame, O.D. 237X4 23 Torque Trausmitter - 115/90 VAC 400 +8
23RS4A 23 60 MY 60 73483 50750 VAC 90° = 5 = 2% 200 (Transmitter. Receiver  Gontrol Trans- 3 250" : STT%s 3 T 175/90 VAG © ey
Z3R54B 73 20 MY 26 550/86° 76/26 VAC 50° = 5 = 10%, %00 former) ‘ . . o 23TX6 2 que Tr : . u \ '
23RSAC 2 30 MV 0 3900,/86° 90,90 VAC 90° = & T 400 {20) SYNCHRO, Size 3! Frame, O.D. 3.10 23TDX4 23 Torque Differential Trans. 90/90 YAC 400 +8
=2 = 0% (10) LINEAR TYPE CONTROL TRANS- {Transmitter, Receiver, Differential 23TDXé 23 Torque Differential Trans. 90/90 VAC &0 8’
(2) 23R54D bE] 0 MY 60 3200/86° 90/90 VAC 90° x 5 = 107, 400 FORMER O.D. 1.625" : A ! z q erential Tra / X8
— - T e — Q.0 Receiver, Differential Transmitter) 3170X4 3 Torque Differential Trans. 36 0 90/90 VAC 400 +8
(1} High impedance unit {4) For these Sweep R s input imp is not ed. 31TDX6 31 Torque Differential Trans. 90/90 VAC ) +8’

(2) Feedback Resolver Instead, inductance at 1000 c.p.s. is important. T31TX4a 37 Torque Transmitter 31 115,/90 VAC 200 BTy
(3] Geared housing Tnductance al 1000 c.p-s. 31TXs 31 Torque Transmitter 42 0 115/90 YAC 60 )
D13320 | DI3610 6 a-
Rotor winding 17.7 Mh 27 Mh H H
g T e T Tt Wi Manufacturing Corporation

Feedback Stator winding | 16.2 Mh | 24.6 Mh 555 Broodwaoy ¢ New York 12, N. Y
, NLY.

Write for Additional Copies for Your Catalog Files
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Skilled technicians performing one of dozens of tests on size
23 Synchros. As design agent for Army Ordnance, Ketay
designed all Synchros of this size.

e = | :

Jones and Lamson optical comparator . .. one of hun-
dreds of different methods (many of them original

lEADERSH | P i : S” i -' developments) used to insure precision.

’ SYNCHROS
¥ SERVO MOTORS
P o e e RESOLVERS

\ N : P
- 2 =V i ray.

Environmental test chamber can simulate altitudes up to 90,000 feet; produce tempera-
tures to minus 100°F and controlled humidity to 98 % . This chamber performs all environ-
mental tests in accordance with MIL-E-5272.

Pty

EXPERIENCE ¥ RESEARCH ¥ PERFORMANCE = LEADERSHIP

The final test of leadership is the ability to deliver. tion...Ketay has established this kind of leadership.

PRODUCES THE Ketay offers: Ketay’s experience also includes: gyro components;
3 Original research to meet highly specialized re- automatic control devices for fire control and missile

quirements and rigorous operating conditions; systems; computers and simulators; magnetic, resolver

Application of this research to the economical and synchro amplifiers; marine inter-communication
COMPlETE RANGE manufacture of high quality products; equipment; ship’s course, salinity and other remote

indicators; and automatic control systems,

Volume production to comply with stringent de-

livery schedules. The Research and Development Division is staffed

OF SIZES AND TYPES

and equipped to participate in advanced studies dur-
By providing a complete range of sizes and types . .. ing the design stage of applications involving Ketay
originality of design ... facilities for volume produc- electro-mechanical devices.

TABULATED ON THE SYNCHROS

SERVO MOTORS

FO“_OWING PAGES... RESOA:XZ':JSETIC AMPLIFIERS eta-y

AUTOMATIC CONTROL SYSTEMS MANUFACTURING CORPORATION

- 12’: . Executive Offices 555 Broadway, New York 12, N. Y,

| i* Booth 629-631—I.R.E. Show Pacific Division, 12833 Simms Avenue, Hawthorne, California
i Kingsbridge Armory S - -
2 New York City, March 22-25 New Yoltk Division * KII:IeAfI.X Instrument Division * Pacific Divfs?on
3] Ge. Electronic Instrument Division * Research & Development Division

anradiohistorv.com
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ORGA-SONIC ORGAN
b
BAL DyW IN

I Equipped with Allen-Bradley Resistors
Fixed and Adjustable

." Ll TR

Baldwin Orga-sonic sound generoting panels showing Bradleyunit resistors,

3radleyunit fixed resistors ore roted ot
70C . . . not 40C. Under full load for 1000
hours, resistance change is less than 5%.

ELECTRCNICS — March, 1954

The remarkable Baldwin spinet-type organ reproduces the
plaintive wood winds, the resounding horns, and the singing
strings as faithfully as the mightiest organ. Even though the
Orga-sonic organ is compact in form and size, its mellow tones
can swell to orchestral dimensions . . . a Baldwin achievement in
electronic engineering.

Bradleyunits and Bradleyometers are used extensively in
Orga-sonic circuits. Shown above are the Baldwin *‘sound gener-
ating panels’ for producing tone frequencies. The Orga-sonic
also has four ‘‘tone color boards' equipped with Bradleyo-
meters. The high quality and stability of these Allen-Bradley fixed
and adjustable resistors are vital to the consistent performance
of the organ. Deviations in resistor characteristics would
disturb the pitch ... a condition not tolerated in fine musi-
cal instruments.

The Type J Bradleyometer has a solid-molded re-
sistor element . . . not a paint or spray type of unit. 4&
Can be made to satisfy any resistance-rotation
curve. Unaffected by temperature and humid-
ity. A quality unit for critical applications.

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

7 AN
ALLEN-BRA )I.EY

—= QUALITY =&

Sold exclusively to manufacturers of radio and electronic equipment

For mor2 ad information, see Index to Advertisers. 33
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You'll find no radial cracks in CT.C.
terminal bcards, or ‘‘cracked” rivet
shanks on terminals. And there’s a good
reason for this.

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

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

34

No cracks, please

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

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

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components,
custom or standard

For more ad Information, see Index to Advertisers.

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

March, 1954 — ELECTRONICS
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Announecing..

Frequency from 10 cps to 200 mc
Time interval from 1 psec to 100 days
Period from O cps to 10 ke

 the completely new, completely different...




-5p- 5258 Frequency Converter
100 to 200 mc

; t — . |
-hp- 526A Video Amplifier
sensitivity 10 mv

-Aﬁi 1.
N

-hp- 525A Frequency Converter -hp- 526B Time Interval Unit
10 to 100 mc Interval 1 usec to 100 days

vee524B ELECTRONIC COUNTER

with plug-in units to fit your exact measuring need!

LY

- F o
£ 2
1 -

Why pay for more instrumentation than you need? The revo-

lutionary new all-purpose -bp- 524B Electronic Counter gives

Direct, instantaneous, automatic readings you exactly the frequency, time interval or period measuring

coverage you want now. Later, you can add inexpensive -/p-

Easily used by non-technical personnel Plug-In Units, and double or triple the usefulness of this out-

i standing instrument.

Resolution 0.1 .sec; accuracy 1/1,000,000 -hp- 524B Counter gives you more range, simplicity, useful-

+ 1 count ness, convenience and reliability, smaller size and lower cost

than any comparable commercial instrumentation ever offered.

High sensitivity, impedance, extreme reliability With this one complete instrument, you can measure transmit-

ter and crystal oscillator frequencies, electronic, electrical and

No calculation, interpolation or complex setup mechanical time intervals, pulse lengths and repetition rates,

frequency drift; make high accuracy ballistics time measure-

Quality components; compact, military design ments or high resolution tachometry measurements. The instru-

ment is also an ideal precision frequency standard, giving con-

Avutomatic illuminated decimal point _ venience and flexibility not provided in the usual primary stand-

, ard. It is simple to operate and readily used by non-technical
personnel.

at Io Ro Eo Corner INSTRUMENTS AVENUE and RADIO ROAD

For more od information, see Index to Advertisers. March, 1954 — ELECTRONICS




Frequency from 10 cps to 10 mc is read over 5 selected
periods—0.001, 0.01, 0.1, 1, and 10 seconds. Display time is
variable at will, counts are automatically reset, and action is
repetitive. When set for low frequency period measurement,
the duration of 1 low frequency cycle is measured in micro-
seconds. A 10 cycle sample is taken to determine this period.
Periods may be displayed repetitively or “held” (as in fre-
quency counting). Results are measured instantly and auto-
matically, and presented in direct-reading form with automatic
illuminated decimal point.

DETAILS OF COUNTER PLUG-IN UNITS

Addition of -p- Plug-In Units will extend the Counter’s fre-
quency range to 200 mc, provide increased sensitivity and a
high-impedance pickup probe, and make available uniquely
flexible time interval circuits that may be started and stopped by
any electrical impulse.

-hp- 525A FREQUENCY CONVERTER. Extends Counter’s
10 mc direct-reading range in decade steps to 100 mc. Main-
tains Counter accuracy throughout extended range. Provides
additional amplification to increase video sensitivity to 0.1
volt through Counter’s basic 10 cps to 10 mc range.

-hp- 525B FREQUENCY CONVERTER. Similar to 525A
Converter but extends Counter’s range from 100 mc to 200 mc
in 10 mc steps. Maintains same high accuracy throughout
range, and provides high sensitivity for measurement of low
level circuits.

-hp- 526A VIDEO AMPLIFIER. Increases 10 ¢ps to 10 mc
sensitivity of Counter to 10 millivolts for frequency measure-
ment at low level. Special probe assembly simplifies remote
pickup at high impedance levels.

-hp- 526B TIME INTERVAL UNIT. Measurcs interval 1.0
microseconds to 100 days with accuracy of 0.1 usec + 0.0019%.
Intervals are read direct in seconds, milliseconds or microscc-
onds. Start and stop triggering is performed in either common
or separate channcls, and may be accomplished through the
use of positive or negative going waves. Trigger voltage levels
are continuously adjustable from —192 to 4-192 volts.

SPECIFICATIONS

BASIC 10 MC COUNTER WITHOUT PLUG-IN UNITS

FREQUENCY MEASUREMENT
Range: 10 ¢cps to 10 me.
Gate Time: 0.001, 0.01, 0.1, 1, 10 seconds or manual control.
Accuracy: == 1 count = stability (see below).
Reads In: k¢ with automatic decimal point.

PERIOD MEASUREMENT
Range: O cps to 10 ke.
Gate Time: 1 or 10 cycles of unknown.
Accuracy: = 0.3% (measurement one period).
+ 0.03% (ten period average).
Standard Frequency Counted: 10 cps; 1 or 100 ke¢; 10 me; or exter-
nally applied frequency.
Reads In: Seconds, milliseconds or microseconds with automatic decimal
point.

GENERAL
Registration: 99,999,999; 8 places. First 6 places on neon lamp decades;
last 2 meters.
Stability: 1/1,000,000 short-term; 2/1,000,000 per week. May be
standardized against WWYV; or used with external 100 k¢ primary stand-
ard for higher accuracy.
Display Time: Variable 0.1 to 10 seconds in steps of gate time selected.
Display can be held indefinitely.
Output Frequencies: Secondary standard frequencies available at
front panel: 10 cps, 1 kc rectangular; 100 ke positive pulse; 10 mc sine
wave. {Stobility as above.)

Self-Check: Panel control provides automatic count of internal standard
100 kc and 10 mc frequencies to insure accuracy of gate and proper
operation of counters.

Input Voltage: 1 v RM.S. minimum.

Input Impedance: Approx. 1 megohm, 40 sufd shunt,

Connectors: BNC type.

Power Supply: 115v == 10%, 50-1,000 cps, approx. 500 watts,
Cabinet Size: 19” wide, 19" high, 17" deep. Supplied for rack
mounting.

Weight: 112 Ibs. net, 175 lbs. packed.

Accessories Furnished: -hp- AC-16D cable assembly, 42” RG-58/U
cable terminated one end with UG-88/U BNC connector: -hp- 61B-16H
power cable.

Price: $1,890.00 f.0.b. factory.

-hp- 526A VIDEO AMPLIFIER
plugged into -hp- 524B Counter

Range: 10 ¢ps to 10 me.

Input Voltage: 10 mv RM.S. minimum.

Level Control: Meter indicates signal level and correct adjustment.
Output Terminal: BNC connector provides 10 times input voltage into
50 ohm or higher load. Allows oscilloscope monitoring of input signal
without loading circuit.

Accessories Furnished: -hp- 526D-16A probe assembly—input im-
pedance 15 puf and 10 megohms: re-
mote signal pickup at 0.1 R.M.S. mini-
mum. Cables and connectors.

Size: Supplied in aluminum storage
case, with carrying handle, case 127
wide, 9” high, 8" deep. (See photo.)
Weight: 10 Ibs. net, 19 Ibs. packed.
Price: $125.00 f.o.b. factory. |

~-hp- 525A FREQUENCY CONVERTER
plugged into -hp- 524B Counter

Range: As amplifier: 10 cps to 10 mc. As converter: 10 mc to 100 mc.
Accuracy: * 1 cps £ stability {see General).

Registration: 9 places: first place indicated on panel selector switch
labeled 0, 10, 20 . .. 90; next 8 as indicated under General.

Input Voltage: 0.1 v R.M.S. minimum, 10 cps to 10 mc; 10 mv RM.S.
minimum, 10 mc to 100 mec.

Input Impedance: Approx. 1 megohm shunted by 40 #ifd, 10 cps to 10
mc; approx. 50 ohms, 10 mc to 100 me.

Level Control: Tuning eye aids frequency selection, indicates correct
voltage level adjustment.

Size, Weight: Same as 526A Amplifier.

Price: $225.00 f.0.b. factory.

-hp- 525B FREQUENCY CONVERTER

plugged into -hp- 524B Counter
Range: 100 mc to 200 mec.
Accuracy: == 1 cps * stability (see General).
Registration: 10 places; first two places indicated on panel selector
switch labeled 100, 110, 120 . . . 190, next eight as indicated under
General.
Input Voltage: 0.25 R.M.S. minimum.
Input Impedance: Approximately 50 ohms.
Level Control, Size, Weight: Same as 525A above.
Price: $225.00 f.o.b. factory.

-hp- 526B TIME INTERVAL UNIT

plugged into -hp- 524B Counter
Range: 1 #sec to 107 seconds.
Accuracy: T 1/standard frequency counted =+ stability {(see General).
Registration: Same as indicated under General.
Input Voltage: 1 v peak minimum, direct-coupled input.
Input Impedance: Approx. 1 megohm, 40 uufd shunt,
Start and Stop: Independent or common channels.
Trigger Slope: Positive or negative on start and/or stop channels.
Trigger Amplitude: Continuvously adjustable, both channels, —192 to
+192.
Standard Frequency Counted: 10 cps; 1 or 100 kc; 10 mc or externally
applied frequency.
Reads In: Seconds, milliseconds or microseconds with avtomatic decimal
point.
Accessories Furnished: -hp- AC-16D cable assembly, 42” RG-58/U
cable terminated on one end with UG-88/U BNC connector.
Size, Weight: Same os 525A and 5258.
Price: $150.00 f.o.b. factory.

Doto subject to chonge without notice.

HEWLETT-PACKARD COMPANY

2947A PAGE MILL ROAD -

PALO ALTO, CALIFORNIA, U S A.

ELECTRONICS -— March, 1954
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MODEL TK-M4 /DC-M4 PW /FM AIRBORNE SET

Uses a 30 RPS commutatar to sample 28 data sources in the
0to +5 volt range. 4 to § watt crystal-controlled RF transmitter
is frequency modulated. Equipment is sealed and pressurized
for high altitude operation, mnd withstands ambient temperatures
from —40°F to +140°F, 100g shock, and 12g vibration.
Transmitting equipment is also available with other
sampling rates and numbers of channels and
in different packages for separate
applicatians. Bulletin FBA-1.,

M SERIES PW GROUND STATION

Separates and reduces all data channels in real
time. Operates on signals from standard airborne set,.
from FM /FM sub-carrier, or from magnetic
tape recerder. Bulletin M-4

. @ o

MODELS APA-1 RF PREAMPLIFIER
AND AMC-1 MULTICOUPLER

Increase receiving gaim and reduce noise figure for
longer range RF link operation without increasing
transmitter power, Permit connection of up to 4
receivers, tuned ko different frequencies, to
the same antenna. Bulleiin APA-1.

38 For more ad information, see Index to Advertisers.

ow Available!
Complete Time Division
Multiplex Data Systems

Standardized equipment is now available for complete
systems for multichannel data transmission over a single
radio link or recording on a single magnetic tape track,
using time-division multiplexing and pulse width coding.

ASCOP systems engineers can now choose from a
complete line of units for sampling, coding, transmitting,
receiving, monitoring, separating, reducing, and record-
ing to assemble systems to meet your data transmission
or recording problems,

Pulse width data systems provide, through time divi-
sion multiplexing, a large number of identical data chan-
nels of moderate frequency response. The handling of
information in the form of time rather than amplitude
allows accurate operation independent of the character-
istics of the transmitting or recording medium. Utilization
of zero and sensitivity reference channels affords contin-
uous automatic system calibration and avoids the need
for frequent manual adjustment.

A typical standard ASCOP PW system handles 26
separate data channels with 5 CPS response per channel
with overall system accuracy, from original data source
to final reduced output record, of better than 19. Real
time output of each channel is available as a meter read-
ing and as continuous record from a direct-writing
recorder.

ROTARY SAMPLING SWITCHES

Over 40 models, single and multi-pole, with up to 180 contacts
per pole and speeds up to 100 RPS. For all applications

requiring high quality switching of low level

Bulletin 521-R.

&—ascop | .

WEPROVIDE A THE LEVER® YOU MOVE THE WORLD

signals.

Your inquiries are invited. Phone, wire or write to
the nearest office, advising us of your requirements

Applied Science Corp. of Princeton

P.O. Box 44 Princeton, N. J. ® Plainshoro 3-4141

1641 S. LaCienega Boulevard, Los Angeles 35, Calif.
Crestview 1-8870

See Us at the L.R.E. Show « 206-208 Instruments Ave.

March, 1954 — ELECTRONICS
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a handful
of
components

n
one tiny
" package

ST 2 7 a Printed Circuits

Space is saved, assembly time reduced and errors elimi-

nated when sturdy, compact Stupakoff Printed Circuits
are used. In one tiny package—half the size of a book of
matches—few or many accurately rated components-
resistors and capacitors—are permancntly assembled
according to specifications. The only connections to be
made are the external leads.

Stupakoff excels in the development and manufacture
of Printed Circuits, and today is cquipped with modern
facilities for the mass-production of dependable units
made to your specifications. Write for Bulletin 1151-A.

STUPAKOFF CERAMIC
& MANUFACTURING COMPANY

LATROBE, PENNSYLVANIA

ELECTRONICS — March, 1954 For more ad information, see Indcx to Advertisers.




STACKPOLE

variable RESISTORS
/f; with versatile switching
3 g
f S gangedma\lest sizes consistent

ey dual types in $

V. with real
trouble-fr

contactor
comp\ete
switches

40

Cost-saver bushingless
controls

Similar to standard Stackpole LR-2
controls except that a plate with
sturdy mounting lugs replaces the
conventional threaded brass bushing
for easier assembly.

requi rements.

switching armngem.eflt,
both civilian and military

and concentric shaft

dependabil'\ty offer long, and

ee performance f<'>r tod.ayi
Gold plated “ring spring

s assure low no'\se‘\eve\..A
array of unique midget !m«:‘
offers practica\\y any desire
with types for
use.

STACKPOLE

Composition

CAPACITORS

Cost-saving, low-value,
fixed types

Originated by Stackpole, these tiny
units not only represent the simplest,
most inexpensive capacitor design yet
but likewise have charac.
teristics that make them more desir.
able than larger, more costly capacitors
for many uses. 47 standard types, 0.1
\ E‘) 10.(? mmf, Wr‘ite for Stackpole GA

apacitor Bulletin.

0
STANDAR
CORES

smE»MO‘D“’

HREADED
Teores £

...A dependable source
of reliable components
for over 30 years

CORES

1stics. #
C‘ore Bulleun:

For more ad information, see Index to Advertisers.
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STACKPOLE

Molded COIL FORMS

Cut Assembly Costs!

You can reduce coil sizes

able wi I
with iran core sections. Axig] or

hairpin” Jeids, W-ite for Catalog RC.9

STACKPoLE CARSON O

T wanrs, ma

SAMES s som

Engineering
Samples

are proof of the pudding!

<mall motors ap-
dete'\\s.

. tf
uiremen .
¢ electrical OV

pliances: ole Switch

write fof Stackp

ELECTRONICS — March, 1954
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Engineering samples of standard
Stackpole components are available
to quantity users. Send details of
your requirement for recommenda-
tion by Stackpole engineers.

For more ad information, see Index to Advertisers.
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TYPE 753 — Sine-cosine potentiometer —
Full sine-cosine function without mechanical
cams and linkages —can be ganged up to 6
cups. 20,000 ohms per quadrant; linearity,
+0.5% peak-to-peak; 3” diameter, 134" long
from front of servo flange to rear of cup. Also
available as straight sine function.

TYPE 745 —10-turn helical potentiometer
—Meets rigid government requirements for
humidity, salt spray, altitude, temperature,
vibration, shock, sand, dust and fungus re-
sistance. High electrical accuracy (linearity
+0.025% ) ; resistance range 100 to 300,000
ohms. 2”7 diameter, 27%” long from front of
servo flange to end of case. Mechanical and
electrical rotation, 3600° (42° —0°).

TYPE 771 —The FilmPot, metallic film po-
tentiometer—Infinite resolution, high temper-
ature operation (225°C). High wattage dis-
sipation and exceedingly wide resistance
range (100 to 200,000 ohms). Only 34" in
diameter and 15” long. Resistance element is
precious metal deposited on an inorganic
base. Available with servo flange or threaded
bushing mounting,.

WAMAALamericantadiohistorv.com
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PIENTIOMETERS

all your precision potentiometer needs

TYPE 754 2" linear potentiometer—Re-
sistance range from 800 ohms to 100,000
ohms. High linearity (+0.15% standard).
Internal elamp rings permit ganging up to 8
cups on single shaft without increasing over-
all diameter. AIA standard 2” servo mount.
Depth is 1” with .594” added for cach cup
section ganged. Gold-plated terminals are
casier to solder and have better resistance
to corrosion.

® Available immediately in sample quantities. Look to Fair-
child for assistance in solving all your precision potentiometer
problems. Fairchild has, or can make, a potentiometer to fit any
requirement. For informaticn write: Fairchild Camera & Instrument
Corp., Potentiometer Division, 225 Park Avenue, Hicksville, L. 1.,
N. Y., Dept. 140-45A.

TYPE 741-11%” linear pofentiometer—In-
ternal clamp rngs permit ganging up to 5
cups on a single shaft witheut increasing the
over-all diameter. Resistance range 500 to
25,000 ohms; linearity *+0.5% standard.
Electrical anglz 350°. Only 114” in diameter
and 14" long; starting torque is 0.25 oz.-in.
The simplified slip ring construction and a
one-piece paliney wiper give longer life and
lower noise.

[aircHILD

Plf’ECISIOI/ POTENTIOMETERS
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the answer
to most interval
timing=control problems

MANUAL SET TIMERS « Series RS

Compact, rugged construction handles high load without auxiliary
relay. Heavy-duty, snap-action contacts maintain continuous pres-
sure and wiping action. 18” color-coded leads facilitate wire con-
nections. 20-amp. rating—completely enclosed —2%2" dia., 3%2"
length — easy-setting knob — elapsed-time indication. Time-cycle
ranges, 15 min. to 12 hrs., dial calibration, 15 sec. to 15 min. 115-volt
AC current, 60, 50, or 25 cycles. Complete information in Bulletin #59

INSTANTANEOUS RESET TIMERS « Series PAB

For process control in industry. Have automatic reset, time-setting
adjustment, large numerals. Extremely accurate. Built to stand hard
usage. Timing range 1/10 sec. to 5 sec. in 1/10-sec. steps (PAB-3S)—
to.2 min. to 3 hrs.in 2-min. steps (PAB-3H). Complete information in
Bulletin #58

AUTOMATIC RESET TIMERS « Series P and M

Series P have AC input line cord, built-in actuating start button,
receptacles for plug-in remote-control and load circuits. Time cycle,
15-sec. to 5-min., dial calibration, Y4 sec. to 5 sec. 115 or 220 volt AC,
50 or 60 cycles.

Series M is similar to Series P, but start button cannot operate
from remote position. Receptacle for plug-in load circuit. 60-sec. time
cycle, calibrated in seconds. Complete information in Bulletin #68

SIGNALING TIMERS - Series S

Command eye and ear attention when time intervalis completed. Auto-
matically closes or opens circuit at end of elapsed time, and operates
buzzers, bells, or lights at remote stations. 5'x5"x3", readily attached
to wall, panel, or switch box. 115 to 230 volts AC, 25, 50, or 60
cycles. Slow-speed, self-starting motor. Pure silver contacts. Interval
range, 1 min. to 3 hrs., dial calibrated, 1 sec. to 5 min. Complete
information in Bulletin #98

Manutacturers of these and other timers and controls for Industry:
AUTOMATIC RE.CYCLING TIMERS ¢ TIME-DELAY TIMERS ¢ RUNNING TIME
METERS ¢ INTERVAL TIMERS.

Timers that Control .
the Pulse Beat of Industry 131 OGDEN STREET,

44 For more ad information, see Index to Advertisers.
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“INTERFERENCE FREE” means _

T i .
@g ;I - ol A 3 circuit—Multiple Contact Filter, € 3 circuit—RF Filter, 2 AMP, 125
AN 400 VDC, VAC, 400~ .
B0 B 3 AMP, 125 VAC, 400~ RF Filter. D 1.5 AMP, 500 VDC, pi type Feed-
4 thru Bulkheod Filter.
E 1 AMP, 500 VDC RF Filter.

F 3 AMP, 125 VAC, 400~ Filler.

G 12 circuit—Multiple Contact
Filter, 400 YDC,

H .5 AMP, 125 VAC pi type RF
Filter.

These RF Interference Filters are

hermetically sealed, and meet the

applicable military vibration, tem-

perature and environmental speci-

fications.

L = ¥
e

T
# L

i e
ce

. [ 4
y Representative subminiature, high attenuation, hermetically sealed R.F. Interferen
Filters for space saving, simple installation and light weight applications.

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

¥
/
' Receivers, Interference-Free Motor-Generator Sets,

Interference-Free Inverters, Interference-Free Aircraft, manufacturing organization that pioneered the

[ Interference-Free Electronic Systems. and numerous ol £ -
’ other “restricted” ‘equi mentsyincor orate FILTERS development -Of special filter types: subminiatures,
H BY FILTRON. o> quip p high attenuation, completely hermetically sealed,
I . v high altitude, high temperature and wide-band
[ Our complete engineering and manufacturing organiza-  multi-section units. Today we are producing more
" tion is devoted exclusively to the research, design filters than ever before.
H :
[ ENGINEERING £1LTRON’S highly specialized filter en- MANUFACTURINGEILTRON'S modern production facilities
A ghly sp .
1] gineers will discuss, test, and design RF filters to make’ your comprise the following departments: Capacitor Manufacturing
a products *“noise-free'*. They will meet with you at your Division ® Coil Winding Division ® Tool and Die Depart-
f plant, or in our own shielded laboratories. ments * Environmental Test Deportment ® Metal Drowing,
I & DEVELOPMENT, Fabricating and Stamping Departments,
TEST & D MENTEILTRON'S test and development
" facilities are equipped with ALL interference-measuring and WHEN YOU HAVE A RF FILTER PROBLEM, CONsULT
test equipment, in strict accordance with all Military FILTRON—~THE MOST DEPENDABLE NAME IN RF INTER-
" Specifications. FERENCE FILTERS.
’ SALES REPRESENTATIVES
G. S. Marshall Co., Pasadena, Cal. ® Roy J. Magnuson, Chicago, Ill. ® Massey Associates, Inc., Narbeth, Pa., Washington,

D. C. ¢ Holliday-Hathaway, Cambrldge, Mass., Canaan, Conn., New York, N. Y., Great Neck, N. Y., Rochester, N. Y.,

Binghamton, N. Y., Wood-Ridge, N. J.
An inquiry on your company letterhead will receive prompt attention.

' ‘ ’R O'CO., INC.* FLUSHING, LONG ISLAND, NEW YORK
INTERFERENCE FILTERS

LARGEST EXCLUSIVE MANUFACTURERS OF RF
45

For more ad information, see Index to Advertisers.

INTERFERENCE FREE

means
FILTERED
by
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| Q CAPACITORS
Announcing HIGHER RATINGS for




Micro-miniature Tantalytic Capacitors

8-MICROFARAD, 4-VOLT UNIT NOW AVAILABLE
WITH —0% T0 +100% CAPACITANCE TOLERANCE

New, higher ratings are now obtainable in General
Electric’s newly developed Micro-miniature Tantalytic
capacitor line. Eight microfarads at four volts can now
be obtained in the %" case size, higher capacitance in
the 19" case size. These capacitors have the greatest
known capacitance per unit volume of any electrolytic
capacitor commercially available. Their small size
makes them particularly adaptable to transistorized
subminiature assemblies, where space is at a premium,
such as hearing aids.

SUPERIOR PERFORMANCE. Micro-miniature Tantaly-
tic capacitors outperform aluminum electrolytics in
electrical stability, operating and shelf life, because of
the inert characteristics of tantalum metal and the
stability of its oxide. They gain added reliability from
the use of silver cases, a non-acid electrolyte, and com-

plete sealing that prevents leaking and contamination
of the interior.

WIDE TEMPERATURE RANGE. Micro-miniature Tanta-
lytics can operate over a —20 C to +50 C range—may
be stored at —65 C. With some capacitance derating,
they can operate well below —20 C. They also perform
satisfactorily above +50 C with some life limitations.

AVAILABILITY. Designed especially for non-resonant,
non-critical applications such as coupling, by-pass and
filtering, Micro-miniature Tantalytics can be obtained
in sample lots 2 to 3 weeks after your order is received
at the factory. Production lots can be shipped 6 to 8
weeks after your order is received. For more informa-
tion, see your G-E Apparatus Sales Representative or
write for bulletin GEA-6065 to General Electric Com-
pany, Section 442-13R, Schenectady 5, N. Y.

%@J s oun moat imporlant /&Wé

GENERAL @3 ELECTRIC

7' case size, higher
capacitance inthe /2%
case size...and with

—0% to +1009% ca-

pacitance tolerance!

See these capacitors in

our booth at the ...
NEW YORK IRE SHOW.,

ELECTRONICS — March, 1954

We can now supply 1/2"

up to 20 volts, or, up

to 8 microfaradsin the ' |
Y e ——

ACTUAL SIZE

LARGE CAPACITANCE and small size macke
Micro-miniature Tantalytics valuable where
space is at a premium, Diameters are ,125 in,

N e

IDEAL COMPANIONS. Transistors and Micro-
miniature Tantalytics make ideal companions in

low-voltage d-c miniaturized assemblies,

47



This TMP3-1 Protected Mercury
Switch is designed for use in
narrow differential applications
in temperatures ranging from
—35°F. to 300° F.

‘

}

¢
[
l, =

Cut-a-way of TMP3-1 switch
showing glass enclosure im-
bedded in epoxy casting resin
which provides excellent chem-
ical resistance. Case is of metal

\

\

for maximum protection.

The 3MP1-3 and the 5MP2-1
switches are sealed in metal
tubes for protection in roughest
locations. The embedment mate-
rial is wax and they are for
general applications in temper-
atures to 180° F. and where
hydrocarbon solvents are not
present.

The 4MP2-1 is protected by a
molded phenolic enclosure and
is also sealed in wax. It is
equipped with solder lug ter-
minals.

Mercury Switches that
can “take it” where
the going is rough

Use of glass-enclosed mercury switches need
no longer be limited to protected locations.
Honeywell Mercury Switches are now avail-
able with fully protected enclosures.

These new enclosures not only protect the
switch but provide seal and electrical insula-
tion around the lead entrance. Mounting is
also simplified as the unit can be rigidly screw-
mounted to moving parts or pivoted on pins
for tilt operation.

If your application provides tilt motion
and requires low operating force, a Honeywell
Mercury Switch may be the component you
are looking for to reduce manufacturing costs
and eliminate field service expense. Consult
with your nearest MICRO SWITCH branch
for experienced engineering advice on the
exact type of switch which will best meet your
requirements. There are 16 of these branch
offices conveniently located to serve you.

MICRO SWITCH

A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY m
FREEPORT, ILLINOIiS

For more ad information, see Index to Advertisers.
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MICROPHONE CONNECTORS

AMPHENOL proudly presents the
new QWIK microphone connectors!
Designed by one of America’s leading
industrial designers in cooperation with
the skilled engineers of AMPHENOL,
here at last are microphone connectors
with the beauty and the efficiency to com-
plement every microphone, in any setting!

In both mechanical and aesthetic con-
siderations the new QWIKs are unique. They have
an ingenious release device which is both extremely
easy to operate and very efficient. Disconnection for
either male or female connectors is made by simply
sliding a button forward with a slight pressure of the
thumb. For insertion, the QWIK is gently clicked in.

AMPHENOL

e

The -inish of the new QWIKs is an attractive corrosion-resistant
satin nickel—the body is a sturdy zinc alloy. They incorporate
the famous 1-501 blue dielectric material, the same used on all
AMPHENOL AN connectors. Contacts are gold-plated over

e silver finished high conductivity bronze.

QWIKs are available, either male or female, with three or
four contacts. The possibilities of their applications are such
that you will want to see and study them as soon as possible.

For full information:
write to the Sales Engineering Department,
American Phenolic Corporation
1830 South 54th Avenuve, Chicago 50, lllinois
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smoll, compact Miniature Connectors for
special electronic needs

hundreds of different miniature
and industrial Tube Sockets

Cable quality guaranteed by strict

versatile Plugs— controls, rigid inspection

unique designs,
sturdy construction

pELI

new improved AN Connectors now =
feature gold plated contacts

' 0 1 0

PRECISION MALE COMPONENTS
FOR THE FLECTRONIES INOUSTRY

Y

? AMPHENOL makes over fastest connect and disconnect
11,000 separate cataloged com- ~ with Blue Ribbon Connectors
ponents that are used and relied et w
upon by the electronics industry the § k
free world over. These components in- e | )/’
clude the famgous AN connectors, RF con- | y

nectors, cables and many special types of

sockets, plugs and connectors. Their ap-
plications vary, but the distinguishing feature of all R ckKanditanc! I‘°""e'°.'°"s.
AMPHENOL components is present in each: quality. fiormaty SpeciaifaERlsa ety

The quality that is the mark of AMPHENOL com-
ponents is the product of both precision engineering waterproof field serviceable Audio Connectors
and precision manufacturing. Neither of these would approved for Signal Corps

result in quality alone. But the teamwork of the
two produces the finest components available—the
electronics industry has learned to rely upon
AMPHENOL quality.

Not only the components on this page but thou-

sands more are listed in the new AMPHENOL 7

Catalog B-3. From the B-3 you will be able to fill e, o,
the majority of your component needs. Where developed first for Signal I # {
more specialized information is desired, the B-3 Corps, waterproof Power &, % '“‘J
also lists the special AMPHENOL catalogs, A, Plugs %-4

C and D, as well as other product literature. s e, B P e o

on all RF Connectors
AN Electrical and RF Cannectors

Microphone Connectors
Radio and Industrial Tube Sockets
RF Cable
TV, FM and Communication Antennas
Cable Assemblies
Radar and Radio Components

a complete Cataloging service to the
electronics industry

American Phenolic Corporation, Chicago 50, lllinois
Amform 2382—24400 Printed in U.S.A.



Polarad NTSC Color TV Equipment consists of fully integrated units
that combine ease of operation with maximum flexibility.

COLOR BAR GENERATOR—PT-203 Provides color TV test signals, NTSC
standards, for color TV equipment, networks and components. Supplies
complete composite video signal in the form of seven fundamental color
bars simultaneously with seven gradations of gamma bars. White dot
pattern superimposed on both color and gamma bars. Color test pattern
can be used for adjustment of both color transmitter and receiver
circuitry. Internal switching permits 19 different test patterns.

COLOR SYNCHRONIZING GENERATOR—PT-201 Furnishes NTSC color
TV subcarrier frequency component and contains divider network to
yield 31.5 KC signal. Provides driving, blanking and synchronizing

P ' d pulses, as well as vertical and horizontal dots for linearity checks.
0 al‘a Used to drive color bar generators, or any other NTSC color TV gen-
erating equipment. Utmost stability assured by
driving all pulses from leading edge of crystal
controlled oscillator. Unit may be locked to
synchronize with 60 cps line. Also available as a
separate unit, PT-202 Subcarrier Frequency Gen-
erator to modify any existing standard (B/W) syn-
chronizing generator in accordance with NTSC color
TV standards.
COLOR TV VIDEO MONITOR—M-200 Compact, rug-
ged instrument consisting of two portable units.
H Uses 15 inch RCA tri-color Kinescope. Checks qual-
equmme“t ity of NTSC color video signals in studio, on transmission or in factory.

H Excellent synchronizing stability. Displays highest definition transmitted
for Stlld|0 a“d pictures with exceptionally good color rendition. All controls on front
' b panel. Instrument may be rack mounted or employed as field test

a Uratory equipment.

ALSO AVAILABLE An NTSC color TV Flying Spot Scanner, furnished as
a completely packaged unit supplying a standard color video signal.
For further information, contact your nearest Polarad representative
or write directly to the factory.

COLOR BAR GEMERATOR PT-203 COLOR SYNCHRONIZING GENERATOR PT-201 COLOR VIOEO MONITOR M-200

OUTPUT SIGNALS: Composite Video QUTPUT SIGNALS: Signal Polarity—Positive, Negative, Balanced
(2 outputs) {Sync.negative & positive) Synchronizing Signal (Neg.) Input Video—0.25 to 2.0 Volts, peak to peak
SIGNAL INFORMATION Camera Blanking Signal (Pos., Neg.) Input Impedance—66 mmf across

7 Bars of Color Horizontal Drive Signal (Neg.) 2.2 megohms

7 Bars of Gamma Gradations Vertical Drive Signal (Neg.) Resolution—250-300 lines (Full Utilization
White Dot Pattern (Vert. and Hor.) Composite Video Output (Neg., Pos.) of NTSC Color Signal Bandwidth)

EXT. VIDEO INPUT FOR MIXING NTSC Color Subcarrier Freq. Linearity—Betler than 2% across raster

2 Volts neg. polarity (3.579545 me/s) Horlzontal and Vertical

Visit our Booth 277-279 at the | RE SHOW—MARCH 22-25
ELECTRONICS CORPORATION 100 METROPOLITAN AVENUE, BROOKLYN 11, NEW YORK,

REPRESENTATIVES
Albugquerque ¢ Arnprior, Canada * Atlanta » Boston ¢ Chicago * Cleveland » Fort Worth « Kansas Clty ¢ Los Angeles ¢ New York « Phlladeiphla « San Franclsco » Seattle ¢ St. Paul « Syracuse  Washington, D, C.

ELECTRONICS — March, 1954 For more ad information, see Index to Advertisers. 49
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Telechron motors play a major part in switching many of America’s
jobs to “automatic.” They are unmatched in the field of electric
timing with such features as lightweight rotors for instant starting ...
open-air design for cool running. .. and truly synchronous performance.

Big production by our automatic screw machines—typical of our large
motor plant capacity—plus an experienced engineering staff, assure
speed in deliveries.

50 For more nd information, see Index to Advertisers.

CONTROLLED, SEALED-IN
LUBRICATION LASTS THE
LIFE OF THE MOTOR

Too much oil interferes with a fiming motor’s accuracy. Too little causes
excessive wear. The key factor in the instant starting and long life of a
Telechron timing motor is its unique controlled system of lubrication.

Each Telechron motor carries a hifetime reservoir of oil sealed in its
rotor unit. Capillary action carries the oil to bearings, where its flow is
controlled to all moving parts.

This exclusive lubrication system is one reason why—rating for rating
—a Telechron timing motor will outlast and outperform any other syn-
chronous timing motor made.

Telechron timing motors come in a wide range of speeds and torque
ratings, for any standard AC power source. Write for full details about
our Application Engineering Service. Telechron Department, General
Electric Co., 43Homer Ave., Ashland, Mass.

MARK OF TIMING LEADERSHIP

March, 1954 — ELECTRONICS



" Consistently Dependable ™\

nell-Dubilier )

mmiafuﬁzed capacitors g

-

b

The smaller the capacitor
the more you will appreciate
C-D’s built-in extras!

Cornell-Dubilier has proved that you don’t
have to compromise with quality for size in a
capacitor. You will find that regardless of how
small a C-D capacitor may be, it still retaing
that extra margin of safety required in a high
quality miniaturized unit. C-D’s built-in
extras and their conservative ratings, mean
more for your capacitor dollar ... and nowhere
is consistent dependability more vital than in
the field of miniaturized capacitors.

So bring your miniaturized capacitor needs
to C-D first. The unit you are looking for may
already have been designed by our engineers.

Engineering samples sent on request. For your
special design and application problems, use
our Technical Advisory Service.

Cornell-Dubilier Electric Corp., Dept. K-34
South Plainfield, New Jersey.

\»,

ity THERE ARE MORE C-D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE

C.DPDEMICONS S
it
COMICS g C 0 R N E LL @
DUBILIE o
-~ g

C-DmETALMiED PAPER TUBULARS
il I"m‘_‘

PLANTS N SOUTH PLAINFIELD, N. J.: NEW BEDFORD, WORCESTER AND CAMBRIDGE, MASS.; PROVIDENCE AND HOPE VALLEY. R. I.

C-D'\'ANTAL"JMS INDIANAPOLIS. IND.; FUQUAY SPRINGS AND SANFORD. N. C.. AND SUBSIDIARY. THE RADIART CORPORATION. CLEVELAND. OHIO

mmatrE

c.D 'CER':«MS

mined

C-D#ELECTROLYTIC

ANTENNAS ROTORS CAPACITORS VIBRATORS CONVERTERS

ELECTRONICS — March, 1954 For more ad information, see Index to Advertisers. 5]
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A NEW TERMINATION
TECHNIQUE FOR . ..

o« MULTI-CIRCUIT COMPONENTS
» SIGNAL APPARATUS
* PRINTED CIRCUITS

« BUSINESS MACHINES
« COMPUTERS
« CONNECTOR PLUGS

Here at last is a connector which combines
miniature size and self-locking action! To make
electrical connections, simply press AMP Taper
Pins into mating receptacles. The pins are al-
most as small as the wire itself, yet when se-
curely inserted will maintain their connection
even up to the point of wire failure. Salt spray
and vibration tests show initial contact resist-
ances of only 0:5 to 1.0 milliohms increasing to
a maximum of 2.63 milliohms after 160 hours
of cycling.

New applications are being found every day
for these versatile connectors—over a billion
pinsarein the field in computers and associated
business machines alone!

Uses include termination of printed circuits,
speaker disconnects, UHF antennae filters and
tuners, Germanium diodes and TV high volt-
age fuses etc. Extraordinary security under
vibration makes them excellent for attaching
wires to crowded multiple contact ‘AN’ con-
nectors in aircraft. Write for *“TAPER TECH-
NIQUE” Folder.

*For relays, switches, multi-circuit compo-
nents, and other applications where a flat
tab is more adaptable, see AMP Taper Tab
Receptacles.

52 For more ad information, see Index to Advertisers,

AMP Taper pins, rolled from strip stock to
very close tolerances, are wound on reels ready
for use in AMP Automatic Wire Terminators.
Pins can be applied as fast as operator can
insert wire with speeds reported as high as
4,000 per hour! Spring type installation tool
will seat pins firmly in mating receptacles.

Pins shown in illustration at right ’
are 50% larger than actual size.

March, 1954 — ELECTRONICS
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jAIRCRAFT-MAR]NE PRODUCTS, INC.

N B — R % ELECTRONICS DIVISION
\ A\ AMP Trade Mark Reg. U.S. Pat. Off. 2100 Paxton Street, Harrisburg, Pa.
e, 5= g © Aircraft-Marine Products of Canada, Ltd.
':}{9 g —— > 1754 Avenue Rd., Toronto 12, Ontario, Canada
ELECTRONICS — March, 1954 For more od information, see Index to Advertisers. 53
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PASSIVE REFLECTORS: All of the Motorola

37 REPEATER STATIONS: The corner of a typical repeater sta(iqn. The Sola Constant Voltage
radio equipment is installed on the ground. No

Transformer, which supplies stabilized voleage (regulated 1% with line variations as great as

+15%) to the e-uipmenc is identitied by the arrow. The automatic, continuous, maintenance-free
operation of the Sola unirs are importanct since many of the repeater stations are located in isolated
sections and remotely controlled. The Sola srabilized volrage greatly contributes to the 20,000 hours

cable, transmission line or waveguide runs are
required on the wer for signal rclaving, All
radio frequency signals are directed through che

or more life expectancy of the tubes used in the system, as well as aiding superior overall performance. air between the paraboloid antennas on the roof

of the building and the 45 passive reflectors at
the top of the tower,

Constant voltage power supply
reduces maintenance and aids performance
on microwave radio relay system

The Texas Illinois Natural Gas Pipeline Company’s micro-
wave radio relay system extends over 1,000 miles between
Houston and Hungerford, Texas and Chicago. Illinois. This
system utilizing Motorola equipment employs 37 repeater
stations, many of them in remote, inaccessible locations.

Continuous, reliable opcration of high quality is a basic
requirement since the radio relay system is the nerve center of
the entire pipeline operation. Sola Constant Voltage Trans-
formers are installed atall 37 repeater stations and threc terminal
stations to -assurc¢ a dependable source of stabilized voltage
for the equipment.

Stabilized voltage contributes to superior performance of
the electronic and clectrical equipment by providing an operat-

ing voltage level constant to within +19% with line voltage
variations as great as *+=15%. In addition, operation of the
clectron tubes from a constant voltage source extends heater
and filament life, greatly reducing tube replacement.

The Sola Constant Voltage Transformer is a static magnetic
regulator that has no tubes or moving parts. lts operation is
completely automatic and continuous with response time of
1.5 cycles or less.

You can select from 42 stock units; or custom-designed
stabilizers can be manufactured to vour specifications in pro-
duction quantities. A Sola sales enginceer will be happy to give
you the facts on your request.

New technical information is periodically being
released on the application and operation of Sola
Constant Voltage Transformers. If you are not pres-
ently receiving these informative bulletins, write
requesting your name be placed on our mailing list.

Automatic, Maintenance-Free Voltage Stabilization

SOLA reansronmens

Transfarmers for: Constant Voltuge ®  Fluorescent Lighting ®  Cold Cathode Lighting ®  Mercury Vapor Lighting ®  Luminous Tube Signs
SOLA ELECTRIC CO., 4633 W. 16th Street, Chicago 50, llinois, Blshop 2-1414 . NEW YORK 35: 103 E. 125th St., TRafalgar 6.6464
PHILADELPHIA: Cammercial Trust Blidg., Ritienhouse 6-4988 e BOSTON: 272 Centre S§t., Newton 58, Mass., Blgelow 4-3354

CLEVELAND 15: 1836 Euclid Ave., PRospect 1-6400 . KANSAS CITY 2, MO.: 406 W. 34th Si., Jefferson 4382 . Reps. in Other Principal Cities

54 For more ad information, see Index to Advertisers. March, 1954 — ELECTRONICS
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and at lower costs!

SERVICE

Our Design and Production Depart-

USE CLEVELITE

to make a good product better . . .

PROVEN

IN HUNDREDS OF CRITICAL
APPLICATIONS EVERY DAY

QUALITY

TO MEET UNLIMITED
NEW APPLICATIONS

CLEVELITE"

LAMINATED PHENOLIC TUBING

Moisture Resistant
Mechanically Strong
High Dielectric Strength
Dimensional Stability
Low Loss Factor

ments are geared to customers’ needs _—

in every way. Deliveries are prompt!

Your copy of our Clevelite Brochure
available on request . .
every Engineering Dept.

*Reg. U. S. Pat. Off.

55V
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. of value to

6201 BARBERTON AVE. CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jamesburg, . J. &
ABRASIVE DIVISION ot Cleveland, Chio
V\CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario

REPRESENTATIVES

NEW YORK AREA R T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. 2 B
NEW ENGLAND * R S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. ¥
CHICAGO AREA PLASTIC TUBING SALES, 5715 N. RAVENSWOOD AVE, CHICAGO
WEST COAST  IRV. M. COCHRANE CO,, 408 $. ALVARADO ST, LOS ANGELES

For more ad information, see Index to Advertisers. 55
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... AND A ROOTIN’ TOOTIN’ BOOSTER
IN THE ‘2Wve-rag BRIGADE!

The electrical connections she used to wind-and-
solder, she can make now in half the time with a
Keller Wire-Wrap Gun. Stronger, too . . . stronger
mechanically and stronger electrically without the
use of solder.

Now there is no hot iron to handle, no sizzling
flux, no solder drippings to splatter. And since
wiring costs have dropped way down,
her boss is a booster, too!

RESISTOR

(i ~= TOOL TIP
Solderless Wire-Wrap con- M
nections avoid failures .
caused by solder shorts,

dropped clippings, and heat 1 /Mf’fk’- Mkf

damage to delicate parts.

Wire-UWreap Divisiorn

56 For more ad information, see Index to Advertisers. March, 1954 — ELECTRONICS
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SEND FOR
BULLETIN 11

for complete in-
formation about
these new tools

Z 200 AND W'W Joots

are now available from Keller
—the original manufacturer
Fower Tools Engineered to Industry

KELLER TOOL CO.

GRAND HAVEN, MICH,

ELECTRONICS — March, 1954
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ADVERTISEMENT

Created-Metals

Thermistors Provide
Vital Time Delay

.

| = 2

Smoky starts, puff-back and flutter
in oil burners were checked by
using a Carboloy Thermistor in the
burner’s electrical control.

The Thermistor delays the open-
ing of a solenoid valve until the
combustion chamber is ready to
receive properly aerated oil. A
mechanical timer is eliminated,
and the cost of the unit reduced.

Thermistors are the most ther-
mally sensitive resistor material
known. Their resistance — unlike
metals — changes negatively with
temperature increases. They, are
ideal for temperature compensa-
tion, temperature detection, warn-
ing devices and controls. For more
information, write: Carboloy De-
partment of General Electric Com-
pany, 11139 E. 8 Mile Road, De-
troit 32, Michigan.

Hevimet Containers
Stop ""Hot Atoms”’

Containers made of Carboloy Hevi-
met are making the job of han-
dling and transporting radioactive
materials easier and safer.
Because Hevimet is almost 509
heavier than lead, and provides
409% more gamma ray protection,
these containers are smaller, less
bulky . . . yet safer than lead.
Hevimet is an ideal material for
all radioactive shielding. It is
readily machinable, dimensionally
stable and of high tensile strength.
For more information, write:
Carboloy Department of General
Electric Company, 11139 E. 8 Mile
Road, Detroit 32, Michigan.
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- Permanent magnets in this

large hysteresis brake con-
trol the torque of spools of
heavy wire being woven into

~ rope. Complete absence of
~ friction during operation =

eliminates wear.

Ty
o
i

o

e

Basic functions of permanent magnets

Change electrical energy
to mechanical motion

Eddy current braking
Motor action
Instrument action

_ontrol Torque

Change mechanical motion
to electrical energy

Change mechanical energy

Generator action
Magneto action

Control of torque

to thermal energy

Mechanical holding

g, wm,  gwiun

Snap action
Separation
Holding and lifting

S S RN N R

Minneapolis - Honey-
well Step Controller
employs snap switch
based on mechanical
holding function of
Carboloy Alnico per-
manent magnets.

Magnets reduced
weight, improved de-
sign, and increased

G.E. jet tachometer
generator had to be
kept small and light.
Engineers used per-

manent magnet’s
ability to change
mechanical motion
to clectrical energy.
Magnets eliminated
coils and wires;
provided powerful

performance.

For more ad information, see Index to Advertisers.

Rochester Liquid Level
Gauge utilizes synchronous
magnetic torque drive prin-
ciple to operate pointer,
keep gauge head pressure-
tight. Magnets eliminate
stuffing box and shaft—
permit mounting gauge in
any position without danger
of leakage.
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This tiny, permanent
magnet hysteresis
brake maintains con-
stant pulley tension
on delicate fibers. It
reduces slippage and
static electricity.
Magnetic dial offers
wide range of ten-
. sions and speeds.

with Permanent Magnets

In hysteresis brakes, permanent magnets convert mechanical energy to thermal

energy. Other inherent properties make permanent magnets ideal for many

electrical and mechanical applications.

Carboloy Alnico permanent magnets, in
hysteresis brakes, provide smooth, fric-
tionless torque control. Tension and
torque are adjustable and constant.

The hysteresis brake is only one of the
ways permanent magnets can control
torque. And permanent magnets can
be used to convert electrical energy to
mechanical motion . . . or mechanical
motion to electrical energy, or for
mechanical holding.

Permanent magnets offer many pro-
duction savings. They can eliminate parts,
reduce costs, simplify design, save weight

DEPARTMENT OF GENERAL ELECTRIC COMPANY

and improve performance. They retain
their efficiency under varying conditions
of temperature, shock, vibration. They
resist the demagnetizing influence of
stray magnetic fields . . . provide power-
ful, permanent energy sources. Available
in all sizes and shapes, cast or sintered.

Perhaps Carboloy permanent magnets
can improve your products or equip-
ment. Specially trained engineers of the
Carboloy Engineering Appraisal Service
will work with you on permanent-mag-
net design and application. Send coupon,
today, for free catalog or design manual.

< A R B ° lov Send me the following, without cost or obligation:
®

[J Permanent Magnet Design Manual, PM.101

==
: 11139 E. 8 Mile Road, Detroit 32, Michigan [0 Permanent Magnet Standard Stock Catalog, PM-100

I Name - _Position. -

' Company R _ — — S _—

l Address_ —— S — "

l City Zone State.
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Under pressure for

SEE OUR EXHIBIT AT THE

LR.E. SHOW
472 ELECTRONIC AVENUE

DEPEND ON HUDSON FOR PRECISION FORMED
“SPECIALS” . . . ODD SHAPES AND SIZES AT MASS
PRODUCTION PRICES. Hudson standardized produc-
tion methods make it possibleto solve even unusual
closure problems quickly, from stock. The Hudson
line includes hundreds of stock closures available
with a choice of optional features. All parts are
precision fabricated from selected metal stocks.
Cans, covers and quality metal stampings are avail-
able in brass, copper, aluminum and steel.

CONSULT THE HUDSON CATALOG OF STANDARD-
IZED PARTS! Contains complete specifications on
hundreds of different standard catalog items. All
are available for fast delivery. Call or write for
your copy, now!

HUDSON TOOL AND DIE COMPANY ° INC

118-122 SO. FOURTEENTH STREET, NEWARK 7, NEW JERSEY

60 For more ad information, see Index to Advertisers. March, 1954 — ELECTRONICS
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ith an assist by DALMO VICTOR

N T
One typical DV Developm\eht‘

RADIO FREQUENCY SWITCHES

Successful high-speed rotary-scan radar
antenna operation depends upon precision
regulation of r-f power. This has been
made possible by Dalmo Victor’s devel-
opment of the high-power rotary r-f switch
shown. Characteristics include constant
impedance at both input and output joints
during rotation, capacity tc transmit high
power, less than 20-degree crossover angle,
and complete sealing for pressurization.

Specialized radar, with antennas and other electronic
instrumentation designed and produced by Dalmo
Victor, makes the Navy’s P2V-5 Neptune capable of
locating and tracking down Snorkel submarines.

Dalmo Victor maintains the leading specialist group
concentrating on design-through-production
engineering of such complex lightweight electrome-
chanical systems. This skilled organization stands ready
to help you with your engineering and production

problems.

D V2R

SAN CARLOS - CALIFORNIA

DOWN-TO-EARTH ELECTROMECHANICAL ENGINEERING

wWWW.americanradiohistorv.com
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PRECISION ENGINEERING

THE TYPE 20 INSTANTANEOUS READING

BROAD-BAND SWR INDICATOR

The AIL type 20 SWR Indicator System consists of two seporote Scanning
Oscillators covering the 400-900 mc¢ ond 900-1350 mc bonds, a Reflectom-
eter with o standard motched 50-ohm lood, a Ratio Measuring Unit, inter-
connecting and power cables. Frequency and SWR over the entire band
are displayed on an oscilloscope (not supplied).

¢ Instantly measures standing
wave ratio over the 400-200

*The Scanning Oscillators
may be used separately as

mc¢ and 900-1350 me bands.
* Eliminates tedious point-by-
point data taking.
* Adjust antennas, transmis-

sion systems, filters, net-

sources of r-f power, auto-
maticolly scanned or manu-
ally adjusted to the desired
frequency, giving 200-milli-
wott minimum power output

works, receivers while under

over the band into a 50-ohm
test. resistive load.

Type 20 SWR Indicator System, Complete with Interconnecting
Cables less oscilloscope
Low Frequency System .
High Frequency System 2,980 N
Complete High and Low Frequency Systems ... 4,200
F.O.B. Mineola. Prices for individual units may be obtained upon request.

WIDE RANGE POWER

Continuvous control within ronges from 300 to 900 mc¢ and
900 to 2,500 mc

OSCILLATOR

Separate autput coupling control
More than 10 W to 1200 me
More than 2.5 W to 2,500 mc

The AlL type 124A Oscillator consists of a grid-separation
coaxial oscillator employing a 2C39A disc seol triode, an
audio oscillator and @ modulation section.

Write for a detailed description of its versatility and
aperating ease,

$2,285.00 F.0.B. Mineola

N
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CUSTOM MANUFACTURING
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EA)L, %) INSTRUMENTS
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\== LABORATORY

160 OLD COUNTRY ROAD, MINEOLA, L. I., N. Y.
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Macerating Ganderscope

Originally developed as a counter-
weapon to the duplicating machine,
Ucinite’s Ganderscope cuts through the
thickest administrative fog and reduces
directives, memoranda and other official
communications to their simplest form.
The complete unit is available at enor-
mous cost but its component parts can be
bought in quantity at competitive prices.

ELECTRICAL ASSEMBLIES

- Newtonville 60, Mass-
Dixision of United-Carr Fastene- Corp.

For more ad information, see Index to Advertisers.

With an experienced staff of design
engineers, plus complete facilities for vol-
ume production, Ucinite is capable of sup-
plving practically any need for precision-
made switches, connectors, sockets,
mountings and similar devices, assembled
and wired to your specifications. Call your
nearest Ucinite or United-Carr repre-
sentative for full information.

Specialists in

WWW.americanradiohistorv.com

ELECTRICAL ASSEMBLIES,

RADID AND AUTOMOTIVE
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Ward Leonard supplies resistors as IBM
puts newest “giant brain” into production

* One of the fastest electronic calculators ever built, IBM’s new
eleven-unit 701 lops years from our preparedness program timetable.

It calculates atomic radiation effects, makes aerodynamic compu-
tations relating to planes, guided missiles, jet and rocket engines, and
is used for detailed analyses of various weapons.

For example, one of the equations used in aircraft wing design
requires 8,000,000 calculations which would take a man seven vears
to complete. Performing an average 14,000 mathematical computa-
tions per second, the 701 can solve the same equation in less than
ten minutes.

Equally important is IBM’s ability to produce these electronic data
processing machines in quantity, using assembly line techniques. All
the components for the 701 were given intensive tests before final
selection. Among them are Ward Leonard Vitrohm wire wound
resistors, shown at the right.

If your product requires electrical controls of uniform accuracy,
you too can find them in Ward Leonard’s complete line, described
on the back of this page. Write Ward Leonard Electric Company,
100 South St., Mount Vernon, N. Y.

WAKD LEONARD

L

T

G
o

; SR B
RELIABLE WARD LEONARD POWER RESISTORS are used as
ble=ders in the diode protection voltage circuits of the 701.
Tkey are housed in the Electronic Analytic Control unit

where the actual computing and control functions are
performed.




1. AXIOHM* Used in electronic equizment requiring miniature power resis-
tors. 2. FIXED VITROHM* Used for -sltage dropping ard current limiting.
3. ADJUSTOHM* Gives circuit adjustcbility for voltage dividing or regulating
purposss, 4. NON-INDUCTIVE* For l=zw inductance and disributed capaci-
tance in high frequency circuits. 5. P.AQOHM™* Used in corpact, high fre.
quency electronic equipment. 6. DISCOHM* A miniaturs resistor for low
inductance values and distributed capacitance. 7. STRIPOHM* For compact

Ward Leonard Vitrohm resistors will
hest meet your every requwement

¢ The eleven resistor types shown above (seven of them
stock resistors) represent the most complete _ine ever offered
by any manufacturer.

We carefully control every :tep in the manufacture, and
run more than 19 separate inspection checks on every single
resistor we produce to make sure it will perform as rated,
even under the most adverse conditions.

That’s why you can depend on the performance of every
Ward Leonard resistor you use

We also maintain a stock >f component parts so that
made-to-order resistors may be quickly assembled to meet
vour special requirements.

For full information on Vitrohm resistors, write for our
Catalog 15, to Ward Leonard Electric Compan~, 100 South
Street, Mount Vernon. N. Y.

WAKD LEONARD

aviation, communication and navigation equipment. 8, RIBFLEX Used in cir-
cuits where high wchage must be dissipated in small space. 9. FERRULE
TERMINAL For rapid interchangeability of resistance values or resistor replace-
ment. 10 SCREW EASE With an Edison screw base for mounting to provide
rapid means of chcaging resistance. 11. BRACKET TERMINAL Has leads
silver brczed to bradiets for easy interchange or renewal of unit.

*These are stock resistor types

-

WARD LEONARD IS THE ONLY MANUFACTURER that makes its own ceramic
cores, Vit-okm encrel and terminals. Even our resistance wire is
specially drawn to Vward Leonard’s own rigid specifications.
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THE PROBLEM
New high-efficiency electronic units (lower unit in above panel) oceupy as little
as one-twentieth the space of older, air-cooled types (upper unit) — but they
generate just as much heat. And since their hermetic sealing prevents direct
cooling by air flow, temperatures would rise far beyond safe limits unless the
heat were removed and dissipated clsewhere. At the same time, cooling equip-
ment must be kept light and compact enough for aircraft use.

THE SOLUTION

Working with a leading manufacturer of electronic equipment, Clifferd engi-
neers designed the case of this aircraft electronic unit as a liquid heat ex-
changer. Heat is extracted by connecting with a second exchanger of the air-
flew type, as shown. In jet-engined planes, however, heat is preferably dissi-
pated by aliquid-to-liquid cooler — thereby reducing drag on the plane. Made
ertirely of aluminum, these Clifford heat exchange units combine thorcugh

You may have
a cooling
problem

Your own manufacture may or
may not include aircraft applications.
But now or later you may be looking
for the best way of dissipating heat
generated by high wattage elements
in small spaces.

Then it will pay you to talk things
over with Clifford engineers. These
experts in a highly specialized field
have developed successful liquid
coolers for every type of aircraft -
which includes some of the severest
and most unusual working conditions
any cooler is ever required to meet.

ELECTRONICS — March, 1954

cooling with minimum size and weight.

Clifford Feather Weights, for ex-
ample, are the only ali-brazed type of
oil cooler. Their superior weight-
strength ratio is the result of a
patented brazing method and pre-
testing in Clifford’s wind tunnel
laboratery — largest and most
modern in its field.

Take advantage of Clifford’s long

For more ad information, see Index to Advertisers,

WWALamericanradiohistorv.com

record of finding the most efficient
and economical answers to the taugh-
est cooling problems. Write to Clifford
Manufacturing Company, 119 Grove
Street, Waltham 54, Massachusetts.
Division of Standard-Thomson Cor-
poration. Sales offices in New York;
Detroit; Chicago; Los Angeles; Wal-
tham, Massachusetts.
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eo. And MALLORY Ceramic

Wherever you need fixed resistors in television and other electronic circuits,
you can get an ideal combination of quality and economy in Mallory Ceramic
Resistors. They’re low in cost—and their axial lead construction cuts pro-

) P
duction expense by eliminating mounting brackets, permitting point-to-
point wiring and saving under-chassis space.

These features assure top quality performance:

Available sizes:

4 watt .. 1 to 1000 ohms
[ 3" dia. x 17 long
Resistors Prove It 7o ol Sk

109,

Standard Tolerance

® Accurate resistance up to rated wattage through the use of exclusive
Mallory Yard-Ohm wire.
® Long life: Fiberglas core contains no organic materials; high grade COMPLETE
non-corrosive inorganic cement, injected under pressure to give high -
heat dissipation, holds resistance element securely. Resistors are built LINE OF CARBON
to take 1009, overloads. CONTROLS
® Moisture protection: Resistor ends are sealed by special heat and mois- .
. . Factory assembled carbon con-
ture resistant compound. . . .
trols are supplied in single,
® Rugged construction: tinned leads are securely clinched to prevent dual concentric and dual tan-

opens, high resistance and pull-outs. Non-porous steatite tubes protect
against mechanical and thermal shock.

For complete facts, write for the new catalog on fixed wire-wound resistors
and carbon and wire-wound controls.

dem constructions, with or
without switch. Tligh density,
smooth surfaced element gives
exceptionally low noise level,
long life and minimum resist-
ance drift. Available in stand-
ard tapers from 200 ohms to
10 megohms.

(¢ MaLLORY & CO.inc ]
Expect more . .. Get more from MALLORY
Parts distributors in all major cities stock Mallory standard components for your convenience
P.R.MALLORY & CO.Inc.

MALLORY

P. R. MALLORY & €O., inc., INDIANAPOLIS &,

Serving Industry with These Products:

Electromechanical —Resistors o Switches o Television Tuners e Vibrators
Electrochemical—~Capacitors ® Rectifiers ® Mercury Batteries

Metallurgical —Contacts © Special Metals and Ceramics ® Welding Materials

INDIANA

66 For more ad information, see Index to Advertisers.
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2 Waldes Truarc Rings Replace 2 End Plugs

... Eliminate 3 Operations. .. Save %.066 Per Unit

«i
J

041D WAY Two inserted-plug type wrist pin locks hold wrist pin
in place. 3 operations involved: costly machining, pressing in
place, post-assembly machining. Costly maintenance problem—
resulting from end plugs hammering loose.

Titan Chain Saws, Inc., Seattle,
Washington, uses 2 Waldes Truarc
Rings to replace old-style inserted-
plug type wrist pin locks in their Titan
chain saws. Use of Waldes Truarc
Retaining Rings eliminates 2 press
fit end plugs. Machining of plugs,
pressing in place, finish machining—
no longer required. Truarc way holds
rejections to a minimum. Unit effi-
ciency is greatly increased.
Redesign with Truarc Rings and
you, too, will cut costs. Wherever you
vse machined shoulders, bolts, snap

OLD WAY
Cost of 2 end plugs

TRUARC WAY

Cost of 2 Trvarc Rings

For precision interral grooving and undercutting . . . Waldes Truarc Internal Grooving Tool,

7 SEND FOR NEW CATALOG [

WALDES

= TRUARC

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.S. PATERTS; 2.382.947: 2,062,548; 2,416.852; 2,420.921; 2.420.341; 2,439.785; 2,441,846; 2.455,163;
2.403.3850; 0,499,303, 3.487,802; 3.487.803; 2,491,308 2.509.081 AND OTHER PATENTS PENDING.

ELECTRONICS — March, 1954

USE OF 2 WALDES TRUARC RINGS
PERMITTED THESE SAVINGS PER UNIT:

.86 |
Cost of pressing in and machining

Cost of grooving pish
ost o7 grooving ps °"} ......... ..103

Saving per Unit . v ee v oo $ 066

hold wrist pin in place. Truarc Rings snap into grooves easily
cut in piston, provide positive lock . . . practically eliminate
maintenance costs. Quick assembly, disassembly.

rings, cotter pins, there’s a Waldes
Truarc Retaining Ring designed to
do a better job of holding parts
together.

Waldes Truarc Rings are precision-
engineered .. . quick and easy to
assemble and disassemble. Always
circular to give a never-failing grip.
|  Theycanbeusedoverandoveragain.

Find out what Waldes Truarc Re-
taining Rings can do for you. Send
your blueprints to Waldes Truare
engineers for individual attention,

| without obligation.

Visit the Truarc Exhikit
at the I.R.E. Show,
Booth 746, March 22.25

[ e e S o it S i i e e e S e e Gy s Y

Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. I

Please send me the new Waldes Truarc Retalning Ring |
cataleg.
(Please print)

Name.

Title.

Company.

Business Address

City Zone.......... R0} - T——

e T T 1

For more ad information, see Index to Advertisers. 67



Thyrite® resistance material offers
new answer to many circuit problems

//;/ P i

Here’s a silicon-carbide ceramic ma-
terial, dense and mechanically strong,
having non-linear resistance in which
I varies as E"—the current varies as a
power of the applied voltage. General
Electric Thyrite resistance character-
istic is stable and substantially in-
dependent of polarity or frequency.
Because of this notable electrical
property, it has solved many im-
portant circuit problems in electronic
applications. Available in disk-type,
rod-type, or miniature resistors, Thy-
rite material can also be successfully
molded to meet your special needs.
Unaffected by pressure or vibra-
tion, it can operate in temperatures
up to 150 C. Its special coating
compound minimizes the effect of
humidity. See Bulletin GEA-4138.

*Reg. Trade-mark of the General Electric Company,

Drawn-oval capacitors reduce size,
welghl' and cost of your equipment

This full line of General Electric
paper-dielectric capacitors features
size and weight reductions up to 30
percent! They are also mechanically
stronger than conventional types be-
cause of their drawn-steel containers
with cover attached by double-rolled
seam. You get space and cost savings
plus improved reliability. Moreover,
shipments arrive faster. Sturdy brack-
ets offer versatility of mounting.
Dual-rated (both a-c and d-c), these
versatile capacitors are designed to
replace styles CP 53 and CP 70, in
ratings from 1 to 10 muf, 600 to 1500
volts d-c and 330 to 660 volts a-c. For
more information check Bulletin
GEA-5777.

GENERAL @B ELECTRIC

68 For more ad information, see 1ndex to Advertisers.
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TIMELY HIGHLIGHTS

ON G-E COMPONENTS

Withstands vibration

Now a form of the G-E hermetically
sealed relay withstands vibration
forces of 10g from 10 to 500 cycles
per second. All forms offer extra pro-
tection against permanent break-
down due to voltage surges. Coil |
ratings go up to 10,000 ohms. Con-
tact configurations available include
4-pole double-throw and 6-pole
single-throw. See Bulletin GEA-5729.

-

G-E analog plotter helps solve
complex field problems - - fast

Now you can simplify and speed up those
complex field studies by using General
Electric’s analog field plotter. By means of
electric current flow patterns set up in a
sheet of thin conducting paper, over-all
operation of plotting in two dimensional
fields is greatly simplified. Problems in
electrostatics, electromagnetics, and many
other fields are rapidly solved with this
sensitive, versatile plotting board and the
complete package of components necessary
for making field studies. It needs only low-
| voltage d-c supply, which eliminates shock
hazard, and is not affected by line-voltage
variations. Explanation and instructions
are covered in a 50-page manual accom-
panying the plotter. For full details, see
Bulletin GEC-851.

Controls 20 circuits

Compact, lightweight and easy to
mount, these G-E cam-operated
selector switches help solve many
intricate  circuit-combination  or
sequencing problems . control
from one to 20 circuits, in any
operating sequence within the limits
of 12 positions . . . operate at alti-
tudes up to 50,000 feet, and in
temperatures from 200 F to —70 F.
Check Bulletin GEA-4493. |

Quickly locates shorts

Minimize the hazards of short cir-
cuits quickly, easily with General
Electric low-voltage coil testers.
These portable units are designed to
test coils before assembly in relays,
radios, small transformers and in-
struments. They maintain accurate
on-the-spot service for long use. Can
also be used to detect open circuits.
See Bulletin GEC-964.

EQUIPMENT FOR
ELECTRONIC MANUFACTURERS

General Electric Company, Apparatus Sales Division
Section D667-27, Schenectady 5, New York 1

Please send me the following bulletins: [

|/ for reference only X for planning an immediate project

Components

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

Reactors

Thyrite material
Motor-generator sets
Inductrols

Resistors

Voltage stabilizers

Fractional-hp motors
Rectifiers

Timers

Indicating lights
Control switches
Generators
Selsyns

Relays
Amplidynes
Amplistats
Terminal boards
Push buttons
Photovoltaic cells
Glass bushings

ELECTRONICS — March, 1954

Development
and Production
Equipment

Soldering irons

Resistance-welding

[0 GEA-4138 Thyrite Resistance Material
[ GEA-4493 Selector Switches

[0 GEA-5729 Hermetically Sealed Relays
[0 GEA-5777 Drawn-oval Capacitors

[0 GEC-851 Analog Field Plotter

[0 GEC-964 Low-voltage Coil Tester

b

contrel
Current-limited high- Name
potential tester
Insulation testers Company
Vacuum-tube voltmeter
Photoelectric recorders City — . State___
Demagnetizers
For more ad information, see Index to Advertisers. 69
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Yes, this Veeder-Root Gasoline Pump Com-
puter speaks the languages of 144 countries! A
rugged, accurate mechanism of 800-plusparts, it’s
the modern protection given you by gasoline
pump manufacturers, gasoline refiners and their
service-station outlets ... to make sure you get
full measure in your tank, and the right change
in your pocket (or you can buy in “even money”).
And what’s more, it underscores the fact that
“Veeder-Root Counts Everything on Earth” ...
electrically, mechanically or manually ... with
standard and special devices of every conceivable
type. Do you have a counting problem, in any of
your defense work or any of your regular produc-
tion? If so, you can count on V-R to help you in
every possible way.

VEEDER-ROOT INCORPORATED

““The Name That Counts’’
HARTFORD 2, CONNECTICUT

Chicago 6, lll. » New York 19, N. Y. * Greenville, 5. C. 4&7/
Montreal 2, Canada * Dundee, Scotland 3
Offices and Agents in Principal Cities

Cnts Goerything on Cartle !

70 For morc ad information, sce Index to Advertisers. March, 1954 — ELECTRONICS



FREED
MINIATURE AUDIO
TRANSFORMERS

PROFESSIONAL MINIATURE AUDIO TRANSFORMERS
These high quaiity, miniature transformers feature hermetic sealing for maximum protection from
= moisture penet-ation with subsequent electrolysis and corrosion of fine wires, While primarily
.. 1 intended for nan-military equipment, these units are constructed in accordance with MIL-T-27
No. 1030 Specifications.
Low Frequency
“Q" Indicator

~ MAXIMUM MAX PRI
IMPEDANCE LEVEL  POWER DCPER D.C. FREQ.
SIDE UNBAL. RESPONSE CASE

| CATALOG OHMS LEVEL
NO. APPLICATION PRIMARY SECONDARY V.U.* RATI0O Ma. Ma. C.P.S. NUMBER

Line or microphone : +2.0 DB

to single or push- .T. 30-20000

pull grds 00

Dynamic microphone +2.0 DB

or speaker voice Y. 30-20000

coil to singie or

P.P. gid

Line o° microphone ) : +2.0 DB

to single or push- Y. 30-20000

ull grhds. Magnet-

cally shielded.

Single triode plate K : +2 DB
MN°' h'°2°8 to single or push- . 30-10000

egohmmeter pull g ids

Single triode plate ! . : +2 DB
to pusn-pull grids 200-10000

Single triode piate +2 D8
to mu tipie line 30-20000

Single triode plate 50,200,500 +1 DB
to mu tiple line 200-10000

Push-pull trlode 50,/200/500 . +2 DB
)Jates to muitiple C.T. 30-20000
ine

Crystal mike or 50/200/500 : +2 DB

;lailcku; to muitiple 30-20000
ne

MA 10 Mixing or matchin ] 50,200/500 +2 DB
s ot i 30-20000

PMA 11 Para}l«l Feed Reactor 40 hy. 3 ma dc, 3500 ohms D.C. resistance
* 1 mw. reference level.

DM-12 CASE DIMENSIONS
FL-1 1/2
FD-1 1/32 Screws - 4-40
w-15/16 Cut out-7/8
H -1 15/32 wgt. - 1.50z
M-17/32
Send for complete catalog on
Freed