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measvure true rms valves

of non-=sinusoidal
wave forms

A new aid to true RMS instrumentation is
the Reed DIOTRON, developed and
manufactured by Reed Research, Inc., of
Washington, D. C. This amazing instru-
ment measures true rms values of non-sinusoidal
or otherwise erratic wave forms. It is a vacuum
tube voltmeter whose indication depends en-
tirely on true rms values. It is a small, compact,
portable instrument used by engineers, techni-
cians and scientists interested in the measurement
and evaluation of power regardless of wave form.

Marion makes the meter upon which the Reed DIOTRON
depends for much of its accuracy of indication. It
provides a linear power scale and allows full scale
measurements of 1 mw, 10 mw, 100 mw, 1 watt and
10 watts into 600 chms. A corresponding true root

mean square voltage scale is also included.

When you want special or standard instruments
for any application that requires accurate indication
— think of Marion. Marion Ruggedized Meters are
the most advanced electrical indicating and measur-
ing instruments of our time. Advanced in both
construction and application, count on them

for prolonged peak performance under extreme
conditions of temperature, climate and actual
physical violence. We invite comparison.

Marion Electrical Instrument Company,

401 Canal Street, Manchester, New Hampshire.

Manufacturers of Hermetically Sealed Meters since 1944

marion Imeters
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Exploration

g, .
Specialization in resistors lets IRC
concentrate on research and quality control to o
a greater degree than any other supplier. il : jxﬁg
. Result:—IRC exploration anticipates future resistor gig;%gf % §
# needs—improves existing products—and controls L i EJ
]

quzlizy and uniformity in every IRC unit. Largest
resistor manufacturer in the world, IRC attracts the
finest of engineering talent. We’re using more of such talent than ever,

now, to keep step with today’s electronic requirements — while
we plan for tomorrow’s advances.

FLAT POWER WIRE WOUND RESISTORS
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Engineered for high voltage applications where high
resistance und power are required, IRC Type MVX
Resistors are porticularly svited to many types of
television and electronic circuits. Unique application of
IRC's proven filament resistance coating in helical
turns on o ceramic tube provides a conducting path
of long, effective length. Result: A unit of high resis-
tance value with resistonce materials having relative-
ly low specific resistance. Type MVYX's have 2 watt
rating, are exceptionally stable—permit the use of
high voltage on the resistor while keeping voltage
per unit length of path compaoratively low. Send

DEPOS|TED CARBON PREC|STORS coupon tor complete details in Bulletin G-2.

A unique combination of accuracy, stability and economy makes IRC

Deposited Carbon FRECISTORS ideal for applications where carbon

compositions are unsuitable or wire-wound precisions too expensive. Instru-

mentation, advancec electronics and critical television circuits also benefit

from their wide range of values, low voltage coefficient, excellent frequency

characteristics, predictable temperature characteristics, high volt-
age rating, low noise level and small size. Coupon brings

ful! particulars in Bulletin B-4,

Sealed-precition IRC Type MF
Resistors are completely impervious to moisture—have proved themselves
dependable voltimeler multipliers for use under the most severe humidity
conditions. Each multiplier consists of a number of IRC Precision Resistors, mounted,
interconnected, and encased in a glozed, hermetizally sealed ceramic tube.
MF's are compact, rugged, stable, easy to install, and may be used with very
little drain on the power supply. Individual precision resistors may be either
inductive or noninductive, so that they may be used on AC cs well as DC. Mail
coupon for full data in Bulletin C-2.

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

wi(f/WK/b'd(b (’;Iulﬂt Salr- M~ Please send me complete information on the items checked below: —

: Flat Wire W por
Power Resistors * Volmeter Multipliers Re ] T E;é)qsslffegkgof?ir)’
¢ Insulated Composition Resistors ® Low .
Wattage Wire Wounds * Volume High Voltage Resistors (G-2 Voltmeter Muftipliers (D-2)
Controls *Voltage Drviders ® Precision M
Wire Wosnds * Deposited Carbon Name ond address of local IRC Distributor
Precistors * Ultre-HF and High »
Veitage Rasistors ® Insulated Chokes NAME. ... ... .. FiasaTid . T SETE AR ETEET T 3 1 e ;
INTERNATIONAL TITLE. ... o I ———
RESISTANCE COMPANY COMP AN s e s oo BB i, WP .
ADDRESS.. ... .. . W . T R A $ BN s - o
Y. ... ... IONE.. ... ... STATE.............
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QUICK, RELIABLE

impedance measurements
up to 500 megacycles

FTL-42A IMPEDOMETER

Any signal generator with 0.1 volt maximum
into 51.5 ohms output furnishes sufficient
power for operation.

Crystal detector and audio amplifier with
output meter have sufficient sensitivity as
a detector above 100 megacycles.

Compact, simple, accurate instrument for the measurement of impedance, attenuation,
reflection coefhicient and standing-wave ratio at frequencies up to 500 megacycles.

Read relative voltages of incident wave, reflected wave,and resultant. Plot diagram of
voltages on Smith Charc and impedance can be determined to =+5%.

Requires no unusual accessories — only those found in every laboratory and test shop
working in the frequency range of the instrument: signal generator with 0.1 volt maximum
output, crystal detector, audio amplifier, and output meter. Below 100 megacycles a radio
receiver is desirable for its greater sensitivity.

In addition, the FTL-42A Impedometer can be operated with input power up to
several hundred watts when it is desired to drive the load in this manner.

Adapters for 1% inch line to type N are furnished so that the instrument can be used
with flexible cables.

The FTL-42A Impedometer can be used directly with 1% inch line, or with other
sizes of lines or cables by use of various adapters that are available.

It can be built for other impedances such as 72 ohms coaxial, according to require-
ments of user.

Dimensions of cabinet: 6136 inches long by 5%e inches wide by 5% inches high. Net
weight including adaprers is 7 pounds.

Price — $400.00

Write for FTL-42A brochure.

Federal Telecommunication Laboralories, Ine.

500 Washington Avenue Nutley 10, New Jersey
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NOf. I\ Another Engineer’s Problem Solved”™
ora

Series

SUBJECT: ... oo

Pulse Capacitors

PRO : LEM: To supply a small

capacitor han- (g T e edt
13 o e
TEag e e

dling peak pulses | S0, X
of 630,000 VA

L

SOLUTION:

An .0025 mfd. capacitor was required to pass 70 Amp. pulse at 9,000 volts and

withstand occasional peaks as high as 18 K.V. The pulse repetition rate was
1500 pulses per second with a pulse duration of .25 microseconds. The equival-
ent wavefront approximated 10 mc.

We designed a teflon film dielectric, silicone fluid filled capacitor which has no
internal corona under the above operating conditions. The size of this type
TSC252-20P metal can is 33" x 1} base x 3} high. A JAN-C-5—CM95 size
mica capacitor (8} O.D. x 10” high) was not recommended for the above
electrical specifications.

Send us your specifications on pulse capacitors and other

capacitor and power supply problems.

Your inquiries will receive immediate attention.

Write for catalog on our standard line of Plasticon Capacitors, Forming

Pulse Networks and High Voltage Power Supplies.

-——————_——---ﬁﬁﬁ-“-mn-u-————-———‘_————__———_——5‘
-—-———-——'—--—--————-———————————--—-—--——-

Condenser Products Company

1375 NORTH BRANCH STREET ¢« CHICAGO 22, ILLINOIS
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—hp— 608A VHF SIGNAL GENERATOR

SPECIFICATIONS

FREQUENCY RANGE: 10 to 500 mc. in 5 bands.
ACCURACY: Calibration = 1%,. Re-setability better than 1
mc, at high frequencies. Total scale length approx. 90",

QUTPUT: 0.1 fv to 1.0 v. continuously variable. Calibrated in
volts and dbm.
IMPEDANCE: 50 ©2. Maximum VSWR 1.2.
ACCURACY: 1 db entire range.

MODULATION:
AMPLITUDE: From 0 to 905 indicated by front panel meter.
ENVELOPE DISTORTION: 1% to 30% modulation.
INTERNAL: Fixed modulation at 400 and 1,000 cps.
EXTERNAL: Any frequency 50 cps to 1 mc. 4.0 v. input.

EXTERNAL PULSE: Positive, 4 v. peak. Good pulse shape. Square
wave to 1 gsec length (At 100 mc. and above).

LEAKAGE: Less than 1 uv.

RESIDUAL FM: Not over .0025% at 30% modulation.

POWER: 115/230 v. 50/60 cps. 150 watts.

SIZE: 12" x 14” x 18” deep. —hp- grey finish. Cabinet mounting.
PRICE: $850.00 f.o.b. Palo Alto.

Duarta Subject 1o Change Without Notice

VHF SIGNAL GENERATOR

10 to 500 mc

High power output...Constant internal im-
pedance... Wide frequency range...Broad
modvulation capabilities...Master oscillator
power amplifier circuit...Microsecond pulses
...Small residual FM...CW, AM or pulsed output

Here is a new general purpose laboratory generator of
broadest application. It offers a directly calibrated output
from 0.1 pv. to 1 v. for measuring gain, selectivity, sensi-
tivity or image rejection of receivers, I-F amplifiers, broad
band amplifiers and other VHE equipment. The 1 v. out-
put (to a 50 ohm load) is available throughout the entire
frequency range for driving bridges, slotted lines, anten-
nas, filter networks, etc. The output circuit is dircctly cali-
brated in volts and dbm for fast reading. No charts are
necessary.
DIRECT CALIBRATION

Frequencies from 10 to 500 mc. are covered in 5 bands,
and calibrated directly in mc. on a drum-type dial having
effective scale length of 90”. The single-dial, ball-bearing
frequency control insures maximum convenience and ac-
curacy in tuning and re-setting.

Master oscillator and power amplifier circuits are enclosed
in a heavy cast aluminum shicld, insuring high stability
and low elcctrical leakage.

—hp— 417A VHF DETECTOR

This new —Ap— instrument is a
super-regencrative  (AM)  re-
ceiver covering all frequencies
between 10 and 500 mc. in 5
bands. It is designed for use with the —4p— 803A VHF
bridge. Tt offers 5 uv sensitivity over entire band, quick
casy operation, and a direct-reading frequency control.
The instrument is thoroughly shielded, and is suitable for
general laboratory use; for making approximate frequency
checks, determining noise, interference, etc. Price $200.00
f.o.b. Palo Alto.

February, 1951 — ELECTRONICS



VHF BRIDGE

50 to 500 mc

First commercial VHF bridge...Based on an
entirely new principle...Direct impedance
readings, 2 to 2,000 ohms... Wide phase angle
...Useful to 700 mc...Makes every kind of
VHF impedance measurement

The new —/p— 803A VHF Bridge is the first commercial
instrument built to give you fast, dircct impedance read-
ings in the 50-to-500 mc. band. It can be used for any type
of VHT impedance measurement. This includes character-
istics of transmission lines, antennas, resistors, rf chokes
and condensers ; impedance of connectors, standing wave
ratios; percentage of reflected power, VHF system flat-
ness, etc.
BROAD FREQUENCY RANGE

The Model 803A operates on an entirely new principle
suggested by Mr. John Byrne of the Airborne Instrument
Laboratories.* It determines impedance by sampling the
magnetic and electric fields of a transmission line. Phasc
is measured by dctermining the point of cancellation of
these samples along a second transmission line. This meth-
od cffectively overcomes the narrow frequency limitations
of conventional bridges, and permits the new —bp— VHF
bridge to make readings at frequencies up to 700 mc and
down to 5 mc.

*A complete description of this principle and its application in
the ~hp— VHE Bridye appeared in a4 recent issue of the ~hp-
Journal. Iree copy on request.

HEWLETT-PACKARD COMPANY
2046A Page Mill Road * Palo Alto, California

Sales representatives in all principal areas. Export: Frazar & Hansen,
Ltd,, San Francisco, Los Angeles, New York City

ELECTRONICS — February, 1951
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=hp— BO3A VHF BRIDGE

SPECIFICATIONS

MEASUREMENT RANGE: Impedance magnitude, 2 to 2,000
(Higher and lower values may be measured by using a
known length of transmission line as an impedance trans-
former.)

Phase angle from —90° to +90° at 50 mc and above.

CALIBRATION: Impedance: Directly in ohms.

Phase angle: Directly in degrees at 100 mc. May be readily
computed at other frequencies.
[© (actval) =@ (read} x Frequency, mc/100.]

ACCURACY: Impedance magnitude, approx. & 5%.

Phase angle, approx. =3 degrees (over range 50 to 500 mc).
With calibration chart provided, accuracies of 2% and 1°
are possible.

FREQUENCY RANGE: Maximum accuracy 50 to 500 mc. Useful
down to 5 mc and up to 700 mc. Maximum measurable phase
angle at 5 mc is —9% to +9°.

EXTERNAL rf GENERATOR: Requires an AM signal source of at
least 1 mw. High signal level is desirable. (~hp— Model 608A
VHF Signal Generator is ideal for this purpose.)

rf DETECTOR: Requires o weli-shielded VHF receiver of good
sensitivity. (—hp— Model 417A VHF Detector is designed for
this use.)

SIZE: 14" x 14” x 8” deep. Smooth —hp— grey finish.

Cabinet mounting.
PRICE: $495.00 f.0.b. Palo Alto.

Duta Subject to Change W ithount Notice
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Center, on black background, |
are the eight standard sizes of |
Arnold Tape-Wound Toroids. ‘
Around them are a number of
other cores of special nature
produced for individual needs.

ARNOLD "rofois.

APPLICATIONS

MAGNETIC AMPLIFIERS

PULSE TRANSFORMERS

NON-LINEAR RETARD COILS
and TRANSFORMERS

PEAKING STRIPS, and many other
specialized applications.

RANGE OF SIZES

Arnold Tape-Wound Toroids are
available in eight sizes of stand-
ard cores—all furnished encased
in molded nylon containers, and
ranging in size from %/ to 2Va’*

D., %’ to 3’ 0.D., and Y3’ to
V2!’ high,

RANGE OF TYPES

These standard core sizes are
available in each of thzs three
magnetic materials named, made
fromeither.004/4,,002ar.001**
tape, as required.

CORES

of DELTAMAX
4-79 MO-PERMALLOY
SUPERMALLOY *

In addition to the standard toroids described at left, Arnold
Tape-Wound Cores are available in special sizes manufac-
tured to meet your requirements—toroidal, rectangular or
square. Toroidal cores are supplied in protective cases.

*Manufactured under licensing arrangement h Western Electric Company. W&o 3182

THE ARNOLD [NGINEERING COMPANY

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 1

General Office & Plant: Marengo, lilinois ) |

e S e
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WILKOR

+¥r Greatly Increased Range of
Resistance

% Temperature Coefficient as
Low as 20 Parts Per Million Per
Degree C

Y Increased Stability

¥ Lower Noise Level

Attention All Electronic Engineers

We are in production on the most advanced development
in the history of resistors. It is the BORO-CARBOFILM
RESISTOR. After over two years of intensive laboratory
work the introduction of Boron in the making of Deposited
Carbon Resistors has been perfected.

The result of this new development assures greatly in-
creased range of resistance, temperature coefficient as
low as 20 parts per million per degree C, greater stability
and lower noise level.

What This Means to You

Briefly, this makes it possible for you to use the new, much
improved BORO-CARBOFILM RESISTOR in place of larger
and more costly wire-wound types. It also provides access
to resistance ranges heretofore impossible to attain in
film-type resistors. With their low temperature coefficient
and small aging you will find wide-spread use for these
new resistors in communications and nearly all types of
electronic applications. Remember the name ‘‘BORO-
CARBOFILM'"'. Available in V4, Y3, V2, 1 and 2-watt sizes.

In writing, kindly give your requirements in sizes
and volume.

BORO-CARBOFILM RESISTORS are made under license
arrangement with Western Electric Co., Inc.

WILKOR PRODUCTS, INC.
2882 Detroit Avenuve + Cleveland 13, Ohio

Matlaadal -vnn-n-——.—A



*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). “Fiberglas” is Reg. TM of Owens-Corning Fiberglas Corp.

12

It was Sunday afternoon—and raining
cats and dogs. The phone rang. It was
Mrs. Gilbert from Fairlawn, a new sub-
division about eight miles from town . . .
She had just spilled some hot grease on
her brand new Electric Stove—and the
whole thing had short-circuited . . . And
her guests were due to arrive in two
hours! ...So George hauled out the
truck—and in half an hour he was at
Mrs. Gilbert’s . . . It was the same old
story-—somebody in order to save a few
pennies had used an electrical insula-
tion that was not grease-proof.

An electric kitchen is wonderful —
when it’s working. But, let the insula-
tion short out and failure is complete.

That's why America’s leading manu-
facturers of home appliances use BH
Special Treated Fiberglas Sleeving at
every critical insulation point . . . like
the unit leads for an electric range, or
the leads to the clock mechanism of a

H
S

toaster.

« . .and George

-~ ~ o i
-~ had to drive 8 miles

BH Special Treated Fiberglas Sleev-
ing is the same high heat insulation
that protects clectrical equipment for
industry. Consider these safety factors:
withstands temperatures up to 1200 F
without stiffening or cracking—com-
bustion resistance — freedom from
crystallization at -67° F.

Here is insulation that spreads readily
over knobs and terminals, and doesn’t
ravel or fray when cut to lengths. Ex-
treme flexibility plus tubular shape
means easy handling, faster production.

BH Special Treated Fiberglas Sleev-
ings are only a branch of the BH Insu-
lation Family. There are many others.
We'll be glad to send you testing
samples if youw'll tell us your require-
ments—write today!

Address Dept. E-2

‘Bentley, Harris Manufacturing Co.

Conshohocken, Pa.
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CENTRALAB CERAMIC CAPAGITORS
GIVE YOU THE WIDEST CHOICE PLUS
FINEST QUALITY AT ANY PRICE!

HERE'S WHAT YOU GET FROM CENTRALAB CERAMICS

Centralab ceramie capacitors provide a permanence never
before achieved with old-fashioned paper or mica con-
densers. The ceramic body provides imperviousness to
moisture, plus unmatched ability to withstand any tem-
peratures normally encountered in clectrical apparatus.
What's more, ceramics make possible tremendous savings
in space; many Ceuntralab ceramic capacitors are %th the
size of ordinary capacitors. This is particularly important

where new design requirements call for less bulk. You
can rely on Centralab ceramic capacitors for close toler-
ance, high accuracy, low power factors, and excellent
temperature compensating qualities. Compare Centralab
Ceramic capacitors for small size, wide range of ratings,
variety of types and top quality characteristics. Compare
their price. The results will show you why you'll standard-
ize on Centralab — first in the ficld of electronic ceramics.

WANT MORE INFORMATION? SEE NEXT TWO PAGES mmm)



CENTRALAB Offers America’s Most

FOR COMMERCIAL AND

High voltage ceramic capacitors. Capacitance: 5 to 500 mmf., 5 KV to Centralab’s famous TV Hi-Vo-Kaps are the standard for the TV in-
40 KV D.C. working. Ideal for portable or mobile equipment. Primar- dustry, Capacitance: 500 mmf., 10 KV, 20 KV and 30 KV D. C
ily designed for high voltage, high frequency gear. For complete working. Best suited for high voltage, low power applications. For
information, check Bulletin No. 42-102 in coupon below. complete information, check Bulletin No. 42-10R in coupon below.

>
01

| -
.

Ceramic Disc Hi-Kap Capacitors hold thick- TC (Temperature Compensating) Tubulars—Type TCZ BC (Bypass Coupling) Tubulars
ness to a minimum, Make possible very high show no capacitance change over wide range of tempera- Recommended for by-pass
capacity in extremely small size, Use in HF ture. Type TCN have special ceramic body to vary capaci- coupling. Well suited to general
bypass and coupling. Bulletin No. 42-4R. tance according to temperature. Bulletin No. 42-18. arcuit use. Bulletin No. 42-3.

FT (Feed Through) Hi-Kaps Something ncw in miniature ceramic capacitors! These “button types” are TV Trimmer Capacitors ce-

Designed for single hole available in § different styles. Used tor bypassing in low-power, high ramic tubulars—threaded. Com-
mounting with ground to chas- frequency applications where small size, low inductance and light weight plete with lock-nut and screw. Use
sis or shield. Bulletin No. 975. ace essential. Check Bulletin No. 42-122 in coupon for more information, in TV, FM. Bulletin No. 42-5¢9,




Complete Line of Ceramic Capacitors

(JAN) MILITARY APPLICATION

High Accuracy capacitors. Precision units to meet exacting requirements Flat Plate, end-lead capacitors. Temperature compensating. Capacitances:
involving extremely rigid frequency control. Extensively used for hold- 5, 10, 20, 50 and 100 mmf., 500 volts D. C. working. Temperature
ing oscillator frequencies to close limits. For complete information, Compensating Tolerance: 15% or 30 PPM whichever is larger. For
check Bulletin No. 42-123 in coupon below . complete information Check Bulletin No. 42-124 in coupon below.

Centralab Ceramic and Steatite Trimmers provide high quality stable capacitors, with small size, light weight, Min-Kaps are very tiny capaci-
casy mounting. Readily adjustable with screw driver and give full capacity range with 180° rotation. Equal tors used where space is at ex-
stability mantained in any position minimum to maximum. Have excellent stability under vibration. Rotor treme premium. Ask for Bulle-
and stator contact under spring pressure on optically ground flat surface Check Bulletin No. 42-101 for more data. tin No. 42-24

Centralab

Division of GLOBE-UNION INC. ° Milwaukee

I CENTRALAB
Division of Globe-Union Inc.
914 East Keefe Avenue, Milwaukee, Wisconsin

I Yes — | would like to have the CRL bulletins, checked below, for my technical library!
[J 42-102 [J42-124 [ 42-3 [J97s 142122
[] 42-10R [] 42-4R J 42-101 [ 42-121
Stand-off ceramic capacitors both Bypass [ 42-123 [ 42-18 [142-24 (] 42-59
Coupling and Temperature Compensating types. I
One end threaded. For complete information
check No. 42-121 in coupon below. I Name.
AN, s susvs s saiemsmmcmacms o soawasamiame s 5 ¢ S5e ST £ s e e w4544 ma T o SO s S s
I Gty e caenner i niis " State. .. E



announces

CALIB! TN
YOLTAGE

MODEL 640

The new HICKOK Model 640 Oscillograph with its exceptional
design features and characteristics provides an outstandingly
versatile instrument for the engineer in observing regular
recurring or transient phenomena.

The Model 640 has been rigidly field tested and proved in
the HICKOK laboratories. All componenis are the best obtain-
able and in keeping with the HICKOK 40-year reputation for
highest quality, accuracy and dependability.

STABLE « ACCURATE

e VERSATILE

16 February, 1951 — ELECTRONICS



Yhe new modb/ 6 an

OSCILLOGRAPH

DESIGN FEATURES

WIDE BAND AMPLIFIER: Frequency response DC,
0 to 4.5 mc, (down 3 db)

VERTICAL DC AND AC AMPLIFIER: 10 M.V. per
inch with sensitivity switch in high position.
25 M.V. per inch in lcw position.

FREQUENCY RESPONSE: O to 1,000,000 cycles, (3
db point), in high position. 0 to 4,500,000
cycles, (3 db point), in low position.

No jitter, even with high gain amplifiers

Maximum Input Potential: 1000 volts peak

input Impedance: 2 megchms, 50 mmf

Excellent stability and minimum microphonics
and drift

HORIZONTAL AMPLIFIER:

Deflection Factor-

Direct: 20 volts RMS per inch

Full Gain Setting: 50 millivolts RMS per inch.

Frequency Response: 0 tc 200,000 cycles, with
3 DB down at upper limit.

Maximum Input Potential: 1000 volts peak.

Input Impedance: 2 megohms, 50 mmf.

BUILT-IN CALIBRATING VOLTAGES:
Peak-to-Peak-—100, 10, 1, .1 volts.

TEST SIGNALS: Line Frequency: 3 volts RMS per
inch.
Sawtooth: Available from front panel.
Direct connection to both horizontal and vertical
deflection plates.

LINEAR TIME BASE: Recurrent and Driven Sweep:
2 cycles to 30,000 cycles.

Provision for external capacities for slower fre
quency sweeps of 10 seconds and slower
Sweep Speeds: Faster than 0.75 inch per micro

second.

Television fixed frequencies; 30 and 7,875 for
observing blanking and sync waveforms in
the horizontal and vertical circuits of TV
receivers

Synchronization at line or 2-times line fre-
quency.

EXPANDABLE SWEEP: 6 times expansion, or
equivalent to 30 inches of screen diameter.

LINE FREQUENCY PHASING CONTROL:
Zero, plus or minus 90° phase shift

~“Z' AXIS MODULATION: Capacitively coupled to
the grid of the cathode ray tube. 15 volts will

blank trace fully at normal intensity

INTENSITY: Standard Model 640 includes SUP1
cathode ray tube with medium persistence
screen. High accelerating potentials give ex
cellent intensity for viewing transient waves
and high freguencies.

Some engincers may prefer a SUP11 tube for
short persistence, or a S5UP7 tube for long
persistence. Either is available in the Model

640 at slight additional cost.

SHOCK MOUMTED: Provides minimum microphon-

ics due to external mechanical vibrations.

SHIELDED: Mu Mztal magnetic shield gives maxi-
mum protection fo the cathode ray tube

against effects of external magnetic fields

CALIBRATED SCALE: Provided for quantitative
measurements and comparisons
Combination light shield and camera base pro
vided.

STABILIZED: Designed so that sweep lengths and
synchronizations are maintained as signal

level varies

DIMENSIONS: Portable steel case, 14" x 1i%"
x 19, approximately 35 lbs. $355.
Price subject to change without notice.

Write for further information today!

THE HICKOK ELECTRICAL INSTRUMENT CO.

10527 Dupont Avenue - Cleveland 8, Ohio

BUILT TO THE HIGHEST QUALITY STANDARDS

ELECTRONICS — February, 1951



Here’s

Quick Delivery

18

you now get

on these

o0 Qualily
This special—and

separate—department has but one function . . . t0
process your orders promptly and accurately. Here,
stocks of all standard parts are maintained, ready
for expert assembly in accordance with your specific
requirements. “Engineering Samples” are shipped

=

One of the assembly lines in our Relay Department

S5 ELECTRIC
AUTOMATIE G ELELTRIT

RELAYS

SWITCHES

within 10 to 14 days after receipt of order (for
hermetically sealed relays, zllow 10 days more).
Quantity shipments can start within 30 to 60 days
on schedules to meet your requirements. With
high-geared volume production, thousands of these
superior components are being delivered quickly.

WHEREVER DEPENDABILITY COMES FIRST:—The men who know insist upon Automatic Electric
Relays and Switches for top quality. Here arve a few examples:

CLASS ‘“B” RELAYS —For require-

CLASS S’ RELAYS—For aircraft

TYPE 45 ROTARY SWITCH—

ments up to 26 terminals—greater
sensitivity, contact pressure, com-
pactness, versatility. And here’s
dependable long life even under
extremely high speed operation.
Hermetically sealed, where de-
sired, to maintain highest perform-
ance standards.

For help on your control problems, call
one of our field engineers, or write for
literature. Address AUTOMATIC
ELECTRIC SALES CORPORATION,
Chicago 7, Illinois. In Canada: Auto-
matic Electric (Canada) Ltd., Toronto.

and other applications requiring
small size, light weight, and her-
metic sealing, if desired. Aston-
ishing power in small space.
Unaffected by extreme vibration,
temperature changes, high hu-
midity. Supplied with coils up to
10,000 ohms or more.

RELAYS

Up to 10 or more bank levels,
adaptable to 25- or 50-point oper-
ation. Speed to 70 steps a second.

Simpler . . . only one field adjust-
ment. For d-c service or completely
self-contained for a-c service to
suit a wide variety of control
applications.

SWITCHES

TIL oy ELECTRIL
I\IJI"__IIMATI[-Q7 ELECTRIL

CHICAGO

February, 1951 — ELECTRONICS



- ORVACUIIM

Come to KINNEY for the vacuum pump
that’s right for your vacuum problem.

Kinney High Vacuum Pumps range from the big 40 H? unit with 702 cu. ft.
per min. displacement to the little 1/3 HP pump rated at 4. 9 cu. ft. per min,
Kinney offers two basic pump designs — Single Stage and Compound — for
low absolute pressures to 10 microns or 0.1 micron, resgectively. You can also
choose the type of outlet valve that's best for your job — for extremely low
pressures, the efficient feather valve, or for air-vapor mixtures, the exclusive
stainless steel poppet valve. Return the coupon today for ycur copy of
Bulletin V45 . . . the full story on Kinney’s complete line of vacuum pumps.
KINNEY MANUFACTURING COMPANY, 3560 Washington St., Boston 30,
Mass. Representatives in New York, Chicago, Cleveland, Hcuston, New
Orleans, Philadelphia, Les Angeles, San Francisco, Seattle.

P . e o et o . i S e e S S S e e

KINNEY MANUFACTURING CO.
3565 WASHINGTON ST., BOSTON 30, MASS.
Gentlemen:

Please send illustrated Bulletin V45. We

[ ] Vacuum exhausting
[ ] Vacuum coating

Name.
Address .. . ‘
City . . s

ELECTRONICS — February, 1951
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Foreign Representatives:

General Engineering Ce. (Radcliffe) Ltd., Sta-
tion Works, Bury Road, Radcliffe, Lancashire,
England . . . Horrocks, Roxburgh Pty., Ltd.,

Melbourre, C. 1. Australia . . .

W. S. Thomas

& Taylor Pty., Ltd., Johannesburg, Union of

South Africa . . . Novelectric,

Ltd., Zurich,

Switzerland . . . C.I.LR.E.,, Piazza Cavour 25,

Rome, italy.

SEND COUPON TODAY

are interested in:

D Vacvum distillation

Vacuum metallurgy

[] Vacuum dehydration
S — Company...

.

SN ). . |



Now Corning
gives You...

When television was still a laboratory curiosity.
Corning made the first experimental bulbs. All during the
early stages of television set production, Corning was
the principal manufacturer of television bulbs. In keep-
ing with this tradition, and in answer to demands from
the Television Industry, Corning has introduced the «//-
glass 207 rectangular bulb!—the largest television bulb in
volume production today.

CORNING GLASS WORKS

Electronic Sales Department, Electrical Products Division

 felevision

hulbs!

The first of this size on the market, the new 20” bulb
combines all the improvements developed through years
of research at Corning. Among these are light-weight,
lead-free glass ideally suited to electronic applications,
stronger bulb assemblies from electric sealing, and con-
stant quality and color transmission from improved glass
melting and forming techniques. The new Corning 20"
all-glass bulb is the last word in quality, durability and size.

CORNING, N. Y.
WWW&&@%M

1851 -100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL - 1951

20
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DAVEN TRANSMISSION
MEASURING SET 7A

Equipment specially designed for use by utilities,
telephone and power companies. May be directly
applied to measuring gains or losses through ampli-
fiers, repeaters, attenuating networks or communi-
cation lines.

TRANSMISSION SECTION
GENERATED FREQUENCIES: 500, 1000, 2500

cycles per second.
OUTPUT LEVEL: —13. 0. +4 and +10 dbm.
INPUT and OUTPUT IMPEDANCE: 600 ohms
over entire frequency range.

RECEIVING SECTION

FREQUENCY RESPONSE: Within *+1.0 db
from 50 to 15,000 cps.

AMPLIFICATION RANGE: —10 to +30 db in

2 db steps.

DAVEN TRANSMISSION
Not only is the Daven Company the largest MEASURING SET llA

supplier of transmission measuring sets, but it . .
PP 9 ! A moderately priced instrument for broadcast

is also a source for every needed type of in- equipment. A simplified, accurate, direct reading

strument for the measurement of the transmis- instrument, designed to make measurements in
accordance with FCC regulations,

sion characteristics of communication systems.

It furnishes units to check all types of broad- FREQUENCY RANGE: 20 CY to 20 Kc.

cast equipment and audio devices for com- ACCURACY: £0.1 db. 20 CY to 20 Kc.
. 2 0 RANGE OF LEVEL:

mercial and industrial use as well as for + 4o —110 db

organizations suth as utilities, telephone and —10to —124 db} in steps of 0.1 db.

power companies. Therefore, whatever your APPLICATIONS:

requirements are in this field, write to Daven (a) Audio gain and loss measurements.

: ‘ let al (b) Measurements of matching and bridg-
or complete cataiog ma- ing devices.

Ierfal, and outline your (c) Complex circuit measurements.

own particular problems for i (d) Measuring mismatch loss.
(e) Frequency response measurement s.

specific assistance from our
engineering staff,

DA

AVENJE £

191 CENTRAL

WWW_ americ o



jou eputaion

Obvxcus\v, the. foca\ pomt “of every relevision set s the picture cube. On 1%
to a great extent, hinges the reputat\on of the set manufacturet the dealet
or the sepvice-man- Rarely does the consumert place blame for failure on the tube,
because S first reaction: when reception: falters, 15 tO blame the set O the
installation- You don't rake chances when you use a Zetka FiCTUCe rube.
Zetka safeguards your reputaticn becatise Zetka products are unfiva ed fov
safery, sh’;{rp focus, brilliance a® fabulously long life. Every Zetka tube 18
the factory @ protect Yo i

T“BHS ‘Nn kiE 37 GEﬂY HE . (.\.\HON‘.. N.:: _l.ﬂ

For 37 yeass: Zetka has been arwpected nam‘: i the
fadio anc wevision industry. :

February, 1951 — ELECTRONIC
NICS
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~ WHY BRADLEY RECTIFIERS _
CONSISTENTLY EXCEL IN @841\ [H3

SE8 SERIES — SELENIUM
- FOR HIGH VOLTAGE USES

PERFORMANCE AS RATED is not a hoped for charac-

teristic with Bradley selenium or copper oxide recti-

fiers, It can be counted upon and planned for.

OUGHOUT MANUFACTURE ifi b-
CX14 SERIES — COPPER OXIDE THR UF RE our rectifiers are su

FOR INSTRUMENTS jected to the most rigorous quality control technique
ever developed for rectifiers — the Bradley Vacuum
Process.

IN BRADLEY SELENIUM RECTIFIERS, our unique and

exclusive vacuum method eliminates impurities in the
raw selenium, prevents contamination during manu-

facture and assures a secure, even bonding of selenium

SE11 SERIES — SELENIUM to the plates.
SRR - CURRENT 8555 IN BRADLEY COPPER OXIDE RECTIFIERS, che 24K

gold counter electrodes and contact surfaces are placed

on the copper oxide plates under high vacuum.

PHOTOELECTRIC CELLS PERFORMANCE AS RATED is thus an inherent char-

acteristic of Bradley rectifiers — a constant that assures
stability of power conversion in your product under

all conditions.

BRADLEY RECTIFIERS . .. FOR PERFORMANCE AS RATED

Bradley Luxtron* photoelectric cells
convert light directly inte electrical

energy without external power source.
Wide range of models, sizes and shapes
available. ’ ’ .

82 MEADOW STREET, NEW HAVEN 10, CONNECTICUT

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

ELECTRONICS — February, 1951 23
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LT 7YY
41"

(EXACT SIZE)

ESSEX PERMEABILITY-TUNED

I.F. COIL for personal radio
(455 kc.)—measuring 127 x
15" x 12" In spite of its
small size, there is no sacrifice
in performance.

ESSEX PERMEABILITY-TUNED
R.F. TRANSFORMER for
United Nations translation
receiver—measuring 78” in

diameter and %" in height.
Same type of construction has
been made in 262 kc. L.F.
Transformer—measuring

57 x A7,

24 February, 1951 — ELECTRONICS
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" MINIATURIZATION
solved with the help of

CARBONYL IRON POWE

Essex Electronics ranks today as one of the Other makers—of both cores and coils—

major suppliers of coils to the ]eading makers have testified that it costs less to work with

of recciving sets. Their reputation is based these top quality materials and that major

upon sound engincering and efficient produc gains are effected in both weight reduction
& b -

] ] . ) ) and increased efficiency. We urge you to ask
tion. With ten years of experience in this

) . your core maker, your coil winder, your in-
field, Essex Electronics testifies that G A & F

dustrial designer, how G A & F Carbonyl

Carbonyl Iron Powders have been one of the Iron Powders can improve the performance

major tools in the successful completion of of the equipment you manufacture. It will
their many assignments.. . . . . .. .. .. cost you nothing to get the facts.

THIS FREE BOOK — fully illustrated, with
performance charts and application data —
will help any radio enginecr or electronics
manufacturer to step up quality, while saving
rcal money. Kindly address your request

to Department 21.

ANTARA. PRODUCTS

DiVISION OF

GENERAL DYESTUFF CORPORATION

435 HUDSON STREET - NEW YORK 14, NEW YORK

[N EMBER
mpa

Iron Powders. . . =

ELECTRONICS — February, 1951 25




New Booster Pump reduces

the exhaust cycle of rotary units

This tiny booster pump was specially designed
to increase the efficiency of rotary exhaust units.
It is able to produce a total pressure of 0.5 4,
or less, in one-half the time of other available
equipment because it has high pumping speed
in the right range of pressure. It is ideally small
— only 24”in diameter by 6" long. You'll have

no trouble mounting it at each exhaust port on
most rotary cquipment.

Because of its speed, this new diffusion pump
can cut your exhaust cycle. At the same time, it
gives the higher vacuum needed in the produc-
tion of better quality tubes. Write today for
complete information.

low cOSt

INDUSTRIAL RESEARCH - PROCESS DEVELOPMENT sps@
HIGH VACUUM ENG!NEERING AND EQUIPMENT st

National Research Corporation

Seventy Memorial Drive, Cambridge, Massachusetts

METALLURGY -
COATING -

Try these ne¥
diffusion pump
. Narcoil 20

DEHYDRATION - DISTILLATION

APPLIED PHYSICS

fluids - - *

tn the United Kingdom: BRITISH- AMERICAN RESEARCH, LTD., london S.W.7 — Wishaw, tanarkshire

February, 1951 — ELECTRONICS
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uniform

Yes, UNIFORM! There's no such
thing as a “better tube” or a
"poorer tube'” when you insist on
Du Mont Teletrons. Advanced
engineering, -precise mechaniza-
tion second to none, and the most
rigid quality control account for
uniformly dependable perform-
ance that has made the Du Mont
label symbolic of the finest in
TV tubes. Best of all, with a pro-
ductive capacity in excess of one
million BIG picture tubes a year,
the giant Du Mont Allwood plant
meets quantity as well as quality
requirements. Literature on
request,

FIRST WITH THE FINEST IN TV

ALLEN B. DU MONT LABORATORIES, INC.
Cathode-ray Tube Division, Clifton, N. J.

www americanradiohistorv com
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® Extremely accurate liming—
with synchronous capstan

® Smooth tape runs—via
sapphire guides

® Avutomatic tape lift for fast
“forwards’’ and rewinds

® Microswitch “tape-break™
control—no tape spills, snarks

® Remote control of all
operations

® Rack or console mounting

@ Plug-in amplifiers

® Interlock system for vital
controls

® 3 heads—Erase—Record—
Playback ‘
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PUSH-BUTTON CONTROL puts tape recording
facilities at your fingertips.

NEW -~

HMHigh-Fidelity Tape Recorder
~Ihe fimest momey cam buy?

This is the world’s
foremost professional
tape recorder, the one
recorder that has every-
thing—accurate timing,
low wow and flutter, plus quick starting. All operations
are push-button controlled. All functions—including
cueing—can be extended to remote positions.

Remote Control Unit, MI-11948. Available extra.

Designed for applications where operating TIME
and RELIABILITY are prime factors, the new Type
RT-11A Recorder offers a number of exclusive features.
For example, you can start or stop the tape in 0.1 second.
You can jockey the tape back and forth for cueing with-
out stopping. You can rewind a standard 1014-inch reel
in one minute!

A synchronous capstan makes it practical to hold
recording time to =21 seconds in a 30-minute run.

AUDIO BROADCAST EQUIPMENT
RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. CAMDEN.N.J.

_In Canada: RCA VICTOR Company Limited, Montreal |

And with synchronizing equipment . . . for which pro-
vision is made . . . tZming can be held to 0.3 second on
any length program!

Many more important features, too.

Self-centering “snap-on” hub adaptors assure perfect
reel alignment with either RMA or NAB reels. A com-
plete system of control interlocking virtually eliminates
the possibility of accidentally erasing a program—makes
it impossible to snarl or “spill”’ the tape. “Microswitch”
control stops the machine if the tape is severed—applies
reel brakes instantaneously. The tape automatically lifts
free and clear of heads during fast forward runs or re-
winds. Tape alignment over the heads is held precisely
by a floating casting. Starting wow is reduced to the
vanishing point.

BY ALL MEANS, call your RCA Broadcast Sales
Engineer for complete details. Or mail the coupon.

RCA Engineering Products,
Department N3G,
Camden, New Jersey

Send me more information (including price and delivery) on
your new De Luxe Tape Recorder, Type RT-11A.

NAME

ADDRESS

STATION OR FIRM

CITY STATE

www.americanradiohistorv com
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The best opportunity for
cutting costs, increasing production and at the
same time obtaining maximum performance is to
investigate other metals or metal combinations.
That’s why we say, “A General Plate Field
Engineer can help you cut costs.”

Especially trained in the application of precious
and composite metals for industrial uses, he is
able to work with you on your specific problems.
He will not give you a build-up on generalities,
but will talk your problem over with you and
come up with an answer that usually means
savings for you.

A General Plate Field Engineer will show you
how base to precious combinations save dollars
by eliminating a large waste of precious metal . ..

how base to base metals provide physical proper-

ties not found in single metals. And best of all, he
can help you apply them to your products. He will
also show you proo” where General Plate Com-

Here’s the Man That Can Help You

CUT COSTS
with GENERAL PLATE

Precious and Compaosite Metals
and Assemblies

posite metals and products have provided an
economical solution 10 the problem,

Remember, toa, General Plate Field Engineers
are backed-up by an extensive resident research
laboratory that is always available for help on
your unusual requirements.

Look for the General Plate Field Engineer and his
“proved performance list.” He’ll show you how
you can benefit at a savings with General Plate
Products. Write for his services, today.

GENERAL PLATE PRODUCTS INCLUDE:

® Truflex Thermostat Metals ® l.aminated contacts, buttons,

® Precious to base metal lamina- riveds

tions ® Platinum — fabrication — re-
® Base metal lasninations finiog
@ Alcuplate (copperon aluminum? @ Age-hardening Manganese
® Silver solders Alloy 720

GENERAL PLATE

Division of Metals & Conirols Corporation
30 YOREST STREET, ATTLEBORO, MASSACHUSETTS

Februory, 1951 — ELECTRONICS
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PRESTO SR-950°

oy ' Chief Engi BUD ARNOW .
ﬂay Off for WFDR Iepra?ft:ge;FRESTO’s performance... <

low maintenance after 1,000-reel test

WHEN NEW YORK'S STATION WFDR went on tae air last summer

they were faced with a major recording assignment: “taping” &
Kaiser-Frazer sponsorec news program with Joseph C. Harsck anc

WFDR’s unique use of

Marquis Cailds wh ch was sent over-the-line from Washington. Not onlv did PRESTO equipmenr is
this shcw have to be recorded for delayed broadcast on WFIIR, but the o,
station was responsible for semding copies of the program, wita specially further evidence tkat

dubbed commercia s, to its sister stations in Detroit, Cleve‘-and wherever fine recording

Chattanooga and Los Angeles the same night. —_—_— =

"ithin half aa hour of the time the show is recorded, commercials are added | i_S _done _-_-_-_':715_ P_R ESTO
additional copies are ¥ecorded and the tapes rushed to cirport anc

rail-oad station for immed.ate shipment across the country. Addit.ona!
flexibility and fast cperation is provided by the coupl ng of four

PRESTZ SR-959’s with a remote control system, allowing the cperator tc
completely contrcl the machines from his chair at the console.

two to one.

Y DRESIO

RECORDING CORPORATION
Paramus, New Jersey
Mailing Addresss

More thaa 1,000 reels o” tape have been used since WFDR installed
its new PRESTJs. “The speed of such an operation and the need for d2pendable.
high quality equipment were reasons for our sdecting the

PRESTO SR-950’s ” says Chief Engineer Bud Arnow. “After seve-al months e IS LTRES RS
of rigorous use, we find the selection completely justified.” o e
Walter P. Downs, Ltd. M SimoE & Son Co., Inc.
Dominion Sq. Bidg. 25 Wgrrea Street
Montreal, Canada New York New York

wherever you go
... there's

PRESTO!

-

(U
e A
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YOU CAN test the paper for density . .. thickness . . . porosity ...

power factor . . . chloride content . . . dielectric constant . . . di-
electric strength.

And then test the foil for thickness . . . purity . . . softness of the
anneal . . . freedom from oil . . . cleanliness of surface . . . absolute
smoothness.

And then test the liquid dielectric for specific gravity . . . viscosity

... power factor . . . color . . . acidity . . . flash point . . . dielectric
strength . . . dielectric constant . . . insulation resistance . . . water
content.

And after that, test every single finished capucitor for shorts,
grounds, and opens at overvoltage between terminals and between
terminals and case . . . and measure the capacitance of every single

unit . . . and then check every single capacitor to see that it has a
leak-proof hermetic seal.

OR YOU CAN buy General Electric capacitors . . . product of

outstanding research and know-how . . . which have already passed
every one of these tests

... on the materials when they were made.
... and again before they were used.
.. and on the capacitors during manufacture.

and then, finally, on every single capacitor before shipment.

For full information on types, ratings, dimensions, types of mount-

' ing, and prices of capacitors, address the nearest General Electric

Sales Office or Apparatus Department, General Electric Company,

B ELECTRIC
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e
4W20000A

Water-Cooled Power Tetrode

*20 Kw Peak Sync. Output

4 y | 3 a
3 LI’ Water
TYPE 4W20000A POWER TETROD:Z
& ™

CLASS-B LINEAR AMPLIFIER—TELEYISION SERVICE
TYPICAL OPERATION (Per tube, 5-Mc. Bandwidth, 216 Mc.) y
Peak Synchronizing Level |
Load Impedance 3 3 . B % N 400 Dhms |
Effective Length of Plate Llne - . s . Quarter Wave |
D-C Piate Voltage - - - 5500 Volts ~— Anode
D-C Plate Current - - - - - - 7.1 Amps
D-C Screen Voltage - - - - - - 1000 Volts
D-C Screen Current - - - - . - - 600 Ha. 16"
DC- Grid Voltage - - - -~ —310 Volts
Peak R-F Grid Input VoIfage (approx.}) - - - - 485 Yolts
Plate Power Input J - 2 39 Kw.
Plate Dissipation - - - - - - - - 19 Kw. 12"
Plate Power Output - - - - - 20 bw.
™~ Screen Grid
For the practical approach to high-power TV through channel 13, T~ Control Grid
here is the tube . . . the new Eimac 4W20000A power tetrode.
Among the features of the 4W20000A are a unipotential cathode
of thoriated tungsten heated by electron bombardment, a water- === Cathode
cooled anode rated at 20 kw dissipation, and coaxially arranged Heater
terminals. L ¢
0‘7“
This new tube's potential applizations are not limited to TV service. e
Data on typical operation in class-C telegraphy or FM telephony
as well as class-B linear TV amplifier service are included in a 4%
o 8 2 8 1
comprehensive data sheet . . . available for the asking.
Eitel-McCullough, Inc.
S an B rFruno , c a I i f ornitia Follow the Leaders to .
Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California A 276

SEE THE 4W20000A

at the March IRE Show, Booth 36
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POWERSTAT

POWERSTAT
TYPE 116U

TYPE 20

POWERSTAT
TYPE MZ1126-3Y

POWERSTAT FOWERSTAT POWERSTAT

TYPE 2PF1126 TYPE 1126 TYPE 1256 POWERSTAT

TYPE MWI1156-6Y

STABILINE
TYPE 1E51005

STABILINE
TYPE EM6220Y

STABILINE
TYPE IES101IR

STABILINE
TYPE EM4115

VOLTBOX
TYPE UCIM

VARICELL
TYPE 13015
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POWERSTAT Variable Transformers
For variable a-c voltage control, a complete line of standard POWERSTAT variable transformers is

available in air-cooled, oil-cooled and explosion-proof models for manual or motor-driven operation.
They are the ideal source of continuously adjustable voltage from a-c power lines — featuring excellent
regulation, high efficiency, conservative ratings, zero wave-form distortion, rugged mechanical con-
struction, smooth control and easy mounting. The standard types are offered in 115, 230 and 460
volts, 25 and 50/60 cycles, single and three phase ratings in capacities from 405 VA to 100 KVA.

For 400 cycles and higher frequency applications and for those requirements involving JAN specifi-
cations, there is a line of non-cataloged POWERSTAT variable transformers. Bulletin P550 describes

in detail the complete line of standard POWERSTATS.

STABILINE Voltage Regulators

For maintaining constant output voltage from fluctuating a-c power lines STABILINE automatic voltage
regulators are offered in two models — Type IE (Instantaneous Electronic) and Type EM (Electro-

mechanical) to suit the needs of individual requirements. Type IE provides almost instantaneous cor-
is completely electronic in action with no moving parts. Waveform distortion never exceeds

3%. Output voltage is held to within == 0.1 percent of nominal for wide line variations; to within
== 0.15 percent of nominal for any load current change or load power factor change from lagging .5

rection . . .

to leading .9. Capacities range from 250 VA to 5 KVA. Type EM is ideal for those applications where
zero waveform distortion, low cost and high efficiency is required but instantaneous correction is not
essential. They feature insensitivity to magnitude and power factor of load and do not affect the
system power factor. Numerous types are available in ratings to 100 KVA. Bulletin $351 fully describes
both types of standard STABILINES. For information on STABILINES built to JAN requirements and for

400 cycle operation, send the engineering details of your application to Superior.

VOLTAGE CONTROIL

EQUIPMENT

VARICELL D-C POWER SUPPLIES
The VARICELL is the ideal source of low d-c voltages. It operates from an a-c power source to deliver a stabil-

ized and regulated variable range of d-c voltages. Stabilization and regulation is = 0.25 volts and R.M.S.

ripple voltage never exceeds 0.1 volts. More engineering data in SECO form 2504.

voLTBoX A-C POWER SUPPLIES
The VOLTBOX is a much needed instrument in the laboratory, inspection, test and plant maintenance depart-

ments. It is a compact, portable source of variable a-c voltage with all the necessary components in a
lightweight case. Further information is found in Bulletin P550.

The Superior Electric complete line of voltage control equipment provides from one source apparatus to meet
any and all requirements. With Superior equipment, you are assured of the highest quality and top electrical

performance. If you are in doubt regarding your requirements, SECO engineers are in your territory to assist

you. Meanwhile, use the coupon below to obtain complete information on any voltage control equipment in
™ »

===

which you are interested.

eeeman

THE SUPERIOR ELECTRIC CO., 402 CHURCH STREET, BRISTOL, CONNECTICUT

1]
]
[
1
H
I Please send me more information on
: My Name _ == = _
]
H DR
[
[
[} - S
[
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Type 89ZXY Aerolites:—Aer-
& ovox-improved metallized pa-

per capacitors were devel-
oped io meet present-day re-
quiremenls for capacitors of
improved reliability and re-
duced size. Type 89ZXY Aer-
olites® are metallized-paper

Type P1232G Miniatures—
Metal-cased, metallized-paper
capacitors featuring vitrified
ceramic terminal seals for
maximum immunity to cli-
matic conditions —heat, cold,
humidity. For severe-service
applications and for usage in
critical as well as ulira-com-

Type P83Z Micro-Minia-
tures*—Smaller than previous
”smallest” —a distinct depar-
ture from conventional foil-

/&f capacitors in hermetically- pact radio-electronic assem- paper and previous metal-
/ sealed metal cases. Other Aer- blies. lized-paper constructions.
Q olite# capacitors are available Radically new meiallized di-

J’ in tubular, bathtub and other electfic makes possible excep-

4/ case designs,

E Type SPE Bantams:—-The
smallest electrolytics yel. Es-
pecially suitable for personal
radios, filter circuits and sim-
ilar functions. Hermetically-
sealed aluminum can with di.
ameler-reducing stud termi-
nals. Improved processing
and materials combined with
more efficient space utiliza-
tion, means smaller sizes
but no reduction in life.

Type ‘87 Aerocons —Self-
molded plastic tubulars with
new impregnant, Aerolene:;
new rock-hard Duranite™ end
seals. All the performance
characteristics of molded-
plastic' capacitors at a price
close to that of conventiona'
paper tubulars, Excellent heal
and humidity resisting quali-
ties. Operating temperatures
of —30° C to --100 C.

© Never was so much capaci-
tance packed into so little bulk.
And with improved performance
and life, too. Aerovox Research
and Engineering have developed
capacitor materials that now chal-
lenge the thinking of the progres-
sive radio-electronic designer on
several counts:

@ Tell us what you are designing or producing. Our
engineers will gladly show you better assembly pos-
sibilities with marked economies. Literature on re-
quest. Write on your letterhead to Aerovox Corpora-
tion, Dept. DF-65, New Bedford, Mass.

For elevated temperatures: Im-
munity of Aerolene impregnant
and Duranite end fills. For humid-
ity extremes: perfected hermeti-
cally-sealed metal-can casings

CAPACITORS +» VIBRATORS -

TEST

tionally small physical sizes.
Available in two case sires
(3/16”" x 7/16” and 1/4” x
9/16'’); voltages of 200, 400,
600; operating temperatures
range from —15° C to 485°C
without derating.

ek s b

There is something new in sizes!

even in finiest sizes. For minia-
turizations: perfected metallized-
paper sections. For compact fil-
ters: smallest electrolytics yet.
For maximum reliability: the most
conservative ratings. For lower
prices: advanced engineering
backed by highly mechanized
fabrication.

New design thrills at your fin-
ger tips! That's what these latest
Aerovox capacitors mean to you
by way of still better radio-elec
tronic assemblies.

*Trade.-mark

INSTRUMENTS

i o G A

AEROVOX CORPORATION, NEW BEDFORD, MASS., U. S. A. « Sales Otfices in All Principal Citles
Export: 41E. 42nd St., New York 17, N. Y. « Cable: AEROCAP. N. Y. « In Canada: AEROVOX CANADA LTD., Hamilton, Ont.
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We're Racing with Time
on Defense Production

BUT WE CAN FILL SOME ORDERS FOR CIVILIAN NEEDS

The majority of our customers in the electronics field are making

equipment needed for our expanding national defense program.

We are manned and have the facilities to produce increased quan-
tities of cabinets, chassis, and housings for this equipment —and
as rapidly as possible. Speed, however, is not being gained at the
sacrifice of qualiry, for American industry cannot put “jerry-built”

equipment in the hands of our Armed Forces.

It is still possible for us to handle certain types of civilian orders,
provided they are of such a nature that they will not tie up that

part of our facilities engaged in more urgent operations.

Defense production must come first—but we are not closing the

door on any customers whom it is possible to serve.

KARP METAL PRODUCTS CO., INC.

215 63rd STREET, BROOKLYN 20, NEW YORK
Specialists in Fabricating Sheet Metal for Industry
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- Let INDIANA Magnet Engineers
Help Make Your Change-Over Easier

Permanent magnets are in-
dispensable in many types
of equipment used by the
armed forces. Thus, an early
discussion of your plans
with INDIANA engineers is
advisable. Recentimprove-
ments give "packaged ener-
gy even greater utility.

Ng#® ... to This!

THESE TWO MAGNETS
PRODUCE THE SAME
AMOUNT OF ENERGY.
Above is a chrome magnet,
the best of fifteen years
ago; below, as made of
INDIANA’S exclusive HY-
FLUX Alnico V—strong-
est of today’s magnet ma-
terials—introduced in 1950.

PERMANENT
MAGNETS

SPECIALISTS

Quick conversion to Defense Production requires seeing problems
and solving them without false starts or delay. So, if your “tomorrow’s
products” involve permanent magnets (or, if permanent magnets
would simplify their manufacture or use) confer #ow with the indus-
try’s leading magnet designers and application specialists... The
Indiana Steel Products Company’s experienced staff of engineers.

INDIANA'’S engineers established an enviable record in World War
II for their work on permanent magnets used in radar, sonar, ranging
equipment, aircraft magnetos, proximity fuses, guided missiles, etc.
For example, they aided in the development of the first “packaged”
magnetron tube, and—working with the Signal Corps—made portable
telephones practical by reducing both the size and weight of the ring-
ing generator required.

BENEFITS LIKE THESE CAN BE YOURS

INDIANA Permanent Magnets are components of many mechanical
and electrical devices because they are so compact, easy to install, and
deliver uniform energy without heat or operating parts. And improve-
ments in materials and design have resulted in a wide range of wholly

new uses.

INCREASED CAPACITY

As the world’s largest producer of permanent magnets, with the accu-
mulated know-how of more than 30,000 different applications. .. with
facilities and personnel that won the Army-Navy “E”, now expanded by
50% ... The Indiana Steel Products Company offers you many un-
equalled facilities. Many types and sizes of magnets are immediately
available for experimentation. Write or phone INDIANA today.

DI\ THE INDIANA STEEL PRODUCTS COMPANY

VALPARAISO, INDIANA *» ¢ ¢ Sales Offices Coast to Coast

IN "PACKAGED ENERGY" SINCE

February, 1951 — ELECTRONICS
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We know on‘l‘i’/ too well what is mg«d»ern today in Electronics
can be obsolete tomorrow. We can retard obsolescence by de-
signing our produsts with an eye toward the future and what
future applications may demand of our products: -

Burnell & Company has shaped its engineering policy with
this viewpoint — by striving to keep well ahead — not just abreast
of developments ir the Hi Q Coil and Filter business.

We search constantly for new design ideas that will permit
the reduction of size and weight of Filters that “fly’’; new,circuits
and components that will give our customers‘ more for their
money’’ — and new produttion methods that will speed output and
guarantee the reliability an'g!& life of our products.

Even our price structure has been streamlined to conform
with the increasing indus‘ry-wide demand for economy, with no
sacrifice in our high standdrd of quality.

We say that modern applications demand Eurnell & Com-
pany’s toroids and toroidal filter products because we are modern
in every sense of the word: modern in outlook and technique as
well as in price. i .

éixdusive Manufacturers of Comimunications Network Componepts
° L\ - =

- We particularly invite your inquiries. \ /- i

concerning difficult filter applications

ELECTRONICS — February, 1951
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cuTs REJECTS 70%. High voltage capacitors
made by Centralab for use in television sets
are subjected to a high voltage breakdown
test. Rejections were cut 70% when Centralab

switched to Plaskon Alkyd.

TIME SAVING 50%; MONEY SAVING 25%. Furnas
Electric Company found that the fast molding
characteristic of Plaskon Alkyd cut production
time 50%. A cost saving of 25% has been
realized on the cost of the finished product.

N

e

REDUCTION IN SIZE. Exhaustive arc resistance
testsfaithfullyreproducingactual service con-
ditions convinced Arrow, Hart & Hegeman
engineers of the unexcelled arc resistance of
molded Plaskon Alkyd. Thisbenefit enabled
them to redesign and reduce the overall size
of their complete line of magnetic starters.

PRODUCTION INCREASED 392%. Switching to
Plaskon Alkyd enabled Sangamo Electric
Company to produce plastic parts for their
time switch nearly 4 times as fast as was
possible with a campeting material.

February, 1951 — ELECTRONICS



you can produce for less...

TO SELL MORE PROFITABLY

Leading producers of electrical and electronic parts have
found Plaskon Alkyd a real helper in producing better parts,

faster...often for less.

Plaskon Alkyd is an ultra high-speed, thermosetting plastic molding
compound with excellent electrical properties. It can be molded
three to four times faster than conventional thermosetting materials. ..

assuring greater production from molding equipment.

Loss from profit-robbing rejects is reduced because Plaskon Alkyd
just doesn’t require a lot of fussy, kid-glove care to mold.
It's much less sensitive to variations in pressure, temperatures

and time than other thermosetting materials.

And you can save some real money on tooling costs with Plaskon
Alkyd. Simple, less expensive dies are required to mold it.
Plaskon Alkyd's high-speed molding characteristics assure greater
production from each mold cavity. And fewer cavities are

needed to maintain your production schedules.

Plan to use Plaskon Alkyd to produce for less...
to sell more profitably!

.mold it better and faster with

PLASKON

PLASKON DIVISION . LIBBEY - OWENS « FORD GLASS CO.
2136 Sylvan Avenue ¢ Toledo 6, Ohio
In Canada: Canadian Industries, Ltd., Montreal, P. Q.
Branch Offices: Boston, Chicago, New York, Los Angeles, Rochester

Moanvufacturers of Molding Compounds, Resin Glues, Coating Resins
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| : ,‘ TYPE LRD
TYPE LR N - with SP ST line

without line switch - - switch

TYPE LRA-10
with DP ST Ene
switch

These sturdy little Stackpole LR type cant-ols Fandle
higher wattages more dependably then most coatrols
that are a good bit larger in size. Less than an inch in

c 0 N c E N TR I c s diameter, they're conservatively rated at .5 watt for use
where voltage across the units does not exceed 350
volts for linear tapers, or for non-lirear ones having
a taper of no less than 10% of the total resistance at
509 rotation, provided that 225 volts is 10: exceeded.
Thus there is plenty of wattage capac.ty ‘ot a wide va-
riety of present day uses including mzny television
applications. Stackpole LPtype controls,slig htly larger,
are rated .G watt =t linear taper if 500 volts is rot ex-
ceeded and also at .6 watr if the resistance is not less
than 10% at 509 rotation, provided tha: 250 volts is
not exceeded.

LR controls are available as concentric shaft duals.

Elecironic Comporents Divison

STACKPOLE CARBON COMPANY
ST. MARYS, PA.
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If You Need Coils Like These. ..

you

Lattice-type coils for television and radio. Wind
one to four coils at once on the Universal No. 84
Coil Winder, with (in most cases) a single opera-
tor for two machines.

Speeds are from 400 to 950 rpm, and a counter
control provides instant automatic stop upon
completion of coil.

Quickly-adjustable ‘“‘gainer’” mechanism, which
accurately positions wire turns, and strap-type
tensions help you get accurate, uniform winding.
In-built calibration facilitates change-over.

Write for Bulletin 84-LM.

need UNIVERSAL Coil Winders

Non-insulated spool-wound coils. Wind coils
on several heads at once, using the new Universal
102 High Speed Coil Winder, and synchronize out-
put on the basis of handling time per coil.

Each head is individually operated, and you
can so schedule the winding that certain heads
will be producing while manual operations are
performed on other heads.

With a maximum speed of 5000 rpm, the High-
Speed 102 is efficient for coils having up to 15,000
turns. Oil seals make the machine oil-tight.

Write for Bulletin 102-LM.

UNIVERSAL WINDING COMPANY

P. O. Box 1605 Providence 1, R. 1.

>4 FOR WINDING COILS IN QUANTITY

— [eesovd)  AGCURATELY

AUTOMATICALLY

USE UNIVERSAL WINDING MACHINES

ELECTRONICS — February, 1951
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4/V£W Insulating Laminate...

INSUROK™
GRADE T-812

COMBINES: _ :

SUPERLATIVE
INSULATION RESISTANCE

LOW MOISTURE ABSORPTION

VERY HIGH STRENGTH o

EXCELLENT PUNCHABILITY

T-812's Property Combination

INSUROK T-812 is a new paper-base punching —Unmatched by any other material!
stock that laughs at heat and humidity! Tt has out- )
standing properties that have never before been com- Thickness tested. ...1/18”
bined in one insulating laminate. T-812 has excellent Mmstu're Kbsortion (24 ,“9‘"3) _:__02387‘;

y g | e Expansion after 24 hours’ immersion in water at 77°F. Center____0.0001” Edge..__._..__.__. 0.0002"

electrical characteristics, plus a spectacular ability to . : y Ty i

ain tl thronely extremes. of heat and humidit Tensile Strength, psi. MaAn Dl_rect!nn_ o.19,500. . _Lross l]l_rectynn_ 14,500
;etdf".lll,e'p 1% r h i Niti 1y Flexural Strength, psi_....Main Direction . __.23,000______Cross Direction _._._.18,000
] ts insu altloln resnstanc;a alter humidity conditioning Dielectric Strength (perpendicular to laminations) V /Mil, Short Time__..__725 Step by Step....._625
is particularly noteworthy. p— Atter 96 hrs. at 902

INSUROK T-812 retains all of the properties of Condins Rel Hun. i 104°.
the well-known INSUROK T-725 and, in addition, Power Factor at 1 megacyele . 008 _..0030
has lower moisture absorption and much higher insu- Dielectiic Constant at 1 megacycle . - A 45
lation resistance. 1t punches readily into intricate lmsl Fgceratl t] megacycieh masgemssas on ng o
shapes. Investigate INSUROK T-812 for your prod- S e e e | 2
uct. Information upon request.

SALES OFFICES: CLEVELAND e DETROIT
7 e INDIANAPOLIS ¢ LOCKLAND, OHIO ¢ MILWAUKEE
NEW BRUNSWICK, (N. J.} . NEW YORK
LADELPH ROCHESTER ST. LOUIS
FOUNDED 1858—LOCKLAND, OHIO Gl 1A e :

2797 Lake St., Melrose Park, lllinois (Chicago District)
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/%= VOLTAGE REGULATION

o Wbodorite Coi?

Specify the new SOLA
“CVE" Constant Voltage
Power Transformers in
your circuit design to
eliminate the varioble of
fluctuating line voltage at
unusually low cost. Regu-
lation of filament and
plate supply is =3% at
line voltage variations
from 100 voltsto 130 volts.

Plade Lnde: oe

e
o lowirg i
2NETE
Y A m
2,385,621
- ~nts Fend.

520
500
480
460 |
440 |
420 ‘ /,&7 d

400 o A
380 P : J;'

360 o
340
The SOLA “"CVE"” standard Power Transformers are completely ;;g , !
automatic and continuous in regulaticn . . . have no moving parts 280 | T -
or tubes . . . and are self-protecting against short circuit. They VL o ol w0
are stocked in 42 V.A_, 75 V.A. and 210 V.A. capacities to cover PRIMARY VOLTAGE
most electronic power supply requirements. We invite your in-

quiries on the application and benefits of the moderately priced 68 A4
""CVE" Constant Voltage Power Tramsformers to your prociuct. 66 /|

For full electrical and mechanica! specifications write for :’: ,
Bulletin D-CVE-138. ' !

60

58 ;
56 | /
54 |

52 /

50 |

48 1 /

DC.OUTPUT VOLTAQE

TRANSFORMERS Xl

“CV" for high precision voltage regulaticn. “CVE” for regulated elzctronic sa |
power supplies. “CVH" for constant voltage with less than 3% harmonic L T T )
distortion. “CVA’ for constant voltage on television receivers. PRIMARY VOLTAGE

FILAMENT VOLTAGE

fTransformers for: Constant Voitage « Cold Cathode lighting  Alrport Lighting o Sorles Lightng = Fluorescant Lighting o Lluninows Tube Signs
©Oil Bumer Ignition * X-Ray * Power « Controls + Signal Systems - etc. - SOLA ELECTRIC COMPANY, 2633 W, 16th Street, Chisage 30, Ulinols

Hanufaciured under license by: ENDURANCE ELECTRIC CO.. Concord West. N. S, W., Australia ¢ ADVANLE UDMPDNENTS LTD,, Walthamstaw, E, Eogland
UCOA RADIO S.A., Rucnos Aires, Argentina « M. G B & VERITABLE ALTEER, Courvcvol: (Seine), Frange,
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WILBUR B. DRIVER

WILBUR B. DRIVER COMPANY

150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY
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NEW
OVAL

SELECTOR

: SWITCHES

! ® Several new oval
\‘“@% rotary selector
switches arve de-
scribed in Bulletin L13 just issued by
the Shalleross Manufacturing Co.,
Collingdale, Pa. Six basic plates and
three rotor types produce switches
having from one to three poles per
deck or gang and with other desired
mechanical and electrical details. As
many as 18, 9 or 6 positions may be
obtained in single-, double-, or triple-
pole types respectively. These may
be single-, double, or triple-pole decks
exclusively or a combination of dif-
ferent types.

VERTICAL STYLE PREZISION
RESISTORS FOR JAN USES

Improved vertical style
precision  wire-wound
resistors for use where
mounting requirements
make it desirable to
have hoth terminals at
the same end of the re-
sistor have been intro-
duced by the Shallcross
Manufacturing Co.,

Collingdale, Pa. These un:ts provide |

a longer leakage path from the mount-
ing screws to the terminals. Known
as Shalleross Types BX120, BX140,
and BX160, they are designed to meet
JAN requirements for styles RB40B,
RB41B and RB42B respectively. For
commercial uses, the resistors carry
somewhat higher ratings than for
JAN applications. Wire leads instead
of terminals can be furnished if de-
sired. Complete details will gladly
be sent on request to the manufac-
turer.

FLAT, METAL-ENCASED
WIRE-WOUND RESISTORS

Flat, metal-encased, Type 265A wire-
wound power resistors introduced by
the Shalleross Manufacturing Com-
pany, Collingdale, Penna. are space
wound, have mica insulation, and are
encased in aluminum for mounting
flat against a metal chassis. At 175°
C. continuous use they are conserva-
tively rated for 7% watts in still air
and 15 watts when mounted on a metal
chassis. Write for Bulletin 122,

ADY

ELECTRONICS — February, 1951
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Leading equipment manufacturers

find that it pays to turn specialized as-
signments over to Shallcross for devel-
opment, design or production. ..

From critical components 1o sub-as-
semblies and instruments, Shallcross’
broad experience and precision facili-
ties assure better results . ..

Often, they assure an appreciable
cost saving as well.

® A capable staff of electrical, elec-
tronic, mechanical, chemical and instru-
mentation engineers ...

® A fully equipped plant...

® Plus over 20 years of specialization
in high quality products for military,
industrial and public utility use . . . are
here at your disposal.

AMONG RECENT SHALLCROSS
CUSTOM-BUILT ASSIGNMENTS HAVE BEEN :

ROTARY SWITCHES

POTTED AND THERMALLY-CONTROLLED
R-C NETWORKS

PRECISE DECADES AND NETWORKS
FOR COMPUTER DEVICES

CALIBRATING INSTRUMENTS FOR
STRAIN GAUGE BRIDGES

HIGH RESISTANCE STANDARDS
CRITICAL COIL ASSEMBLIES
HERMETICALLY SEALED CHOKES

HIGH-VOLTAGE MEASURING
EQUIPMENT, ETC.

SALIEROSS

ENGINEERS
DESIGNERS
MANUFACTURERS

SHALLCROSS MANUFACTURING CO.

COLLINGDALE, PA.
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SENSITIVE RELAY
built for long service

SW RELAY

Sensitivity
Plus Dependability!

The new Allied SW relay offers
an economical combination of
both these important qualities.
Here are the facts on this
newest relay in the famous
Allied line

—_—

Bulletin SW gives complete details.
Send for your copy today.

Be sure to send for your
copy of Allied’s new Relay
Guide. It shows 24 small,
compact relays with a de-
tailed table of character-
istics and specifications.

SENSITIVITY:
COIL:

CONTACTS:

MOUNTING:

DIMENSIONS:

WEIGHT:

WEIGHT HERMETICALLY SEALED:

SPECIAL
APPLICATIONS:

Hermetically Sealed

Supplied
with
OCTAL PLUG
or SOLDER
TERMINALS

Can be supplied
in AC.

S.P.D.T.

D.P.D.T.

012 watts d.c.
.05 watts d.c.

Acetate insvlated, bobbin or layer wound,

12,500 chms max.

Silver, one ampere non-inductive load at 24
volts d.c. or 115 volts a.c. Armature contact at
frame potential.

One hole with locating lug. Also available with
dust cover or hermetically sealed, plug-in or
solder terminals.

Open Relay—1-19/32, 1-1,16"’, 1.7/16"
Sealed Relay—3-3/16" long, including plug,
1-13/32" wide, 1-19/32"’ high.

2.5 oz.

4.5 oz.

Sensitivity down to .003 watts S.P.D.T., or .012
watts D.P.D.T. Palladium or other precious
metal contacts for audio or low voltage cir-
cvits, tungsten or alloy contacts for higher
current or voltage circvits. Maximum input
4.0 watts at 20°C for 85° rise.

ALLIED CONTROL COMPANY, INC.

2 EAST END AVENUE, NEW YORK 21, NEW YORK

February, 1951 — ELECTRONICS



<o
avso® gre s
0

..
e, ¥ GENE e =

A
wasaisro W

7/

It’s the new Taylor Catalog...48 fact-
filled pages of descriptive and engineering
data on Vulcanized Fibre, Phenol Fibre
and Special Laminates. If you are looking
for new ways and means to improve your
product, and save money too, here’s an idea
source guaranteed to spark the imagina-
tion and give you a hat full of hints, tips
and suggestions.

In this new Taylor Catalog you will find
all the details you need to know about
electrical, physical and chemical proper-
ties of sheets, tubes and rods. It tells you
how to design, plan, and buy for maximum

FOR THE

PLASTICS
USER

economy. It offers valuable tips and sug-
gestions on how to select the right Taylor
material for the job. It shows you how to
machine these versatile materials . . . gives
you weights, suggested applications . . .
specifications.

And that’s not all! There’s a lot more
information as well ... tables, diagrams
and technical data that you'll find of
constant value.

This new Taylor Laminated Plastics Cata-
log should be in your files. For your free
copy, just fill in the coupon below . .. mail
it today . . . we'll do the rest!

| TAYLOR FIBRE CO., Dept. E 11
I Norristown, Pa.

Send me my free copy of the new Taylor
Laminated Plastics Catalog

TAYLOR FIBRE CO.

NORRISTOWN,

NAME

PENNSYLVANIA TITLE

WEST COAST FACTORY: LA VERNE, CALIF. ’ COMPANY

STREET

aary ZONE____STATE _ __
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NEO-SIL

CORPORATION

Welcome/.i Wm;fbem&nc&

1y

NEO-SIL is the result of ten years of en-
gineering research and development. Its
application to our hermetic sealing compon-
ents has been proven under severe and exact-
ing tests in both our own and our customers
laboratories. NEO-SIL components will help
reduce your rejects resulting from breakage,
strain, cracks, physical shock, etc.

NEO-SIL components will pass the grade
one, class A requirements for Army, Navy
and aircraft military equipment.

It costs no more to use these hermetic
sealing components and their use will save
you money.

PLUC IN TYPE HEADERS T
0G- 12 =
4 CHARACTERS 0930.P1N "H"°‘°-

"%CJ_L
(e °‘°u TP
o PG E N HE
ﬂ% V<O s
Jsﬂlo-l\ —,;- €+ i
< ) i
- L}‘_ .

FLASH OVER VOLTAGE
6000 V. PIN,TORIM

NULTIPLE TYPE HEADERS

1000 SERIES AVAILABLE 2000 SERIES AVAILABLE
WiTH 2 TO 10 TERMINALS WITH 2 TO 6 TERMINALS

% uNlRAOTCh} RETAINER

EEAThl e
: L7 A a0

FLASH OVER VOLYAGE
6500V PiN TO Rix

6500V. PIN TO RiM -

NEO-SIL HERMETIC SEALS

INDIVIDUAL TYPE TERMINALS

n E-t €-3 E-4
1 For performance, quality and economy— g ! & i s
E specify NEO-SIL hermetic sealing compon- ;fg‘a{:}@ P {:f;_“DV o3 ﬁﬁ[ﬂ":D@
\ ents. Manufactured by NEO-SIL Corpora- T 1 TT. '}z" ,.“1 .L
\\ tion—to meet the most exacting perform- i E@L’ LS I ik
N\ ance demands. e 3 - 2
. .3 S P A aswover 52
2500V VOLTAGE  5500V. 5500V

NEO-SIL TECHNICAL DATA

NEO-SIL is a synthetic compound, which was de-
veloped expressly for the purpose of providing a ~
suitable insulating material, which could be satis-
factorily bonded to various metuls, under a wide
range of temperatures, be impervious to most acids
and alkalies, provide a comparatively non-wetting
surface, have a high insulation resistance, and meet
the exacting requirements of the Janization program
of the Armed Services. These compounds, in their
various forms, produce component parts which are -
able to mcet these exacting requirements.

TEST DATA °

The result of the Electrical Testing Laboratories
Inc., Report #330655, dated March 18, 1949, on
this material shows the following:

Volume Resistivity at 800 Volts d-¢
Room Temperaturé 25°C R.H. 30 percent
Megobm-inches ohm-centimeters

SPECIALTY PRODUCTS

Molded Cables With Plugs Attached . L4x10° . . 35x10'
Dielectric Constant and Dissipation Factor
2 Female 4 Pin Panel Connector b Dissipation :
3 Meter Hermetic Seal Gasket Cosnstast Factor Loss Factor
4 Panel Type Hermetic Seal Fuse Holder @i 60 cycles per second
5 5 Pin Female Panel Connector 9.22 058 5.32
6 Rotary Hermetically Sealing Panel Bushing - @ 1 megacycle per second ]
The above items are all pressure checked at 25 6.17 @ 50 mega.c(;tlsess e S .28
pounds per square inch. 5.35 ¢ 0 20 1.1

The materials and processes used in the manufac-
ture of all sealed components are made to conform
to the most rigid JAN specifications,

Your special problems are solicited.

Dielectric Strength at 60 cycles
Volts per mil — 370

Durometer Average — 80 * §
Temperature — Rated as a Class A material con«:.
servatively -+ 105° to —70° centigrade.
The Flashover Voltages indicated were taken at—
a temperature of 68° Fahrenheit, and 47% Rela-
tive Humidity. g

AT o

NEO-NIL

CORPORATION

26 CORNELISON AVE., JERSEY CITY 4, N.J.
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© Has an output over one-third
higher than the famed Gl-
9C24, its predecessor.

Plenty of output... Two GL-6039’s
will put out 25 kw in FM—10 kw in
television. Here’s sufficient final
power for medium-size traasmitters
. .. or output to spare for the in-
termediate stage of large commer-
cial installations.

Low operating cost... The modest
5-v, 78-amp requirement of the
GL-6039’sfilament,slashesbythree-
quarters the watts needed for Type
GL-9C24,itselfapioneering FM-TV
triode with fine performance. Thor-
iated-tungsten construction,among
other filament features, cuts your
power bills materially.

Real v-h-f operation... 220 mc at
max plate input gives you full FM-
TV band coverage.

Easy to install. . . The GL-6039
needs no neutralizing, when em-

ployed in a properly designed

GENERAL

ELECTRONICS — February, 1951

another great new G-E
triode for FM and

® Requires 1,100 w less fila-
ment power, or a 75-percent
reduction.

grounded-grid amplifier circuit.
Features which help make the tube
so efficient, are its low lead induc-
tance, the fact that all outer metal
parts are silver-plated to cut r-f
losses, and the large terminal-con-
tact areas made possible by G-E
ring-seal design.

Sturdy, dependable. .. Newest of a
family of modern G-E power tubes
for FM-TV that has proved its worth
in hard station service, Type
GL-6039 is engineered to stand up!
The tube is trim, with real built-in
structural strength—mounts solidly
and closely in today’s compacttrans-
mitters. You can rely on its full-
time, full-life performance. Ask for
a visit by a G-E tube engineer, to
prove that the GL-6039 will give
your new circuit peak power, im-
proved economy! Electronics Depart-
ment, General Electric Company,
Schenectady 5, New York,

RATINGS

Filament voltage 5v

78 amp
11,000 micromhos

Filament current
Grid-plate transconductance
Interelectrode capacitances:
Grid-filament
Grid-plate
Plate-filament
Type of cooling

24 micromicrofarads
15.7 micromicrofarads
0.47 micromicrofarads

water and forced air

Plate ratings per tube, Class B r-f power
amplifier (video service, synchronizing
peak conditions):

Max voltage 6,000 v
Max current 2.25 amp
Max input 13.5 kw
Max dissipation 7 kw
*Useful power output, typical operation

{at 4,000 v and 2.1 amp, band

width 5 me) 5.4 kw

Plate ratings per tube, Class C r-f power
amplifier (key-down conditions without
amplitude modulation):

Max voltage 7,500 v
Max current 2.25 amp
Max input 16 kw
Max dissipation 7 kw

*Useful power output, typical operation

{at 7,000 v and 2.08 amp) 12.8 kw
*Includes power transferred from driver to outpuf
of grounded-grid amplifier.

ELECTRIC

185.K2
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custom designed trimmers

Pictured above are several custom designed trim-
mers that incorporate the elements of standard Erie
Disc and Tubular Ceramicon Trimmers. Each has
been developed for a specitic purpose, and each does
its job efficiently and economically. Proper design
and precision manufacturing, plus our years of
experience, are the keynote to Erie quality.

Look at these units carefully. They should suggest
the possibility of using Erie Resistor know-how and
facilities to make your equipment more compact
and more efficient.

Erie has the most complete trimmer line in the
industry. We would like to work with you on com-
bining trimmers, fixed capacitors, and other circuit
elements into integrated sub-assemblies. Inquiries
should specify complete mechanical and electrical
requirements.

ERIE RESISTOR CORP., ERIE, PA.

TORONTO, CANADA

LONDON, ENGLAND .

©

® ©E0 O ® ©

® 6

Standard Style TD2A Dual Trimmer
with mounting pillars,

Special ribbon type terminals on stand-
ard Style TS2B Trimmer for direct con-
nection to other components.

Compact Trimmer—Capacitor—Resistor
—Coil Design. A complete oscillator
unit.

Where special mounting is desired,
standard Erie Style TS2A and Style
557 Trimmers can be supplied mounted
on brackets.

Two trimmer elements become an in-
tegral part of this coil form and I. F,
top section.

Special bracket and terminal arrange-
ments on dual trimmer unit.

A compact pluggable assembly for
mounting a trimmer in parallel with a
plug-in crystal.
Special tubular ceramic trimmer and
variable inductance having one com-
mon terminal.

Special steatite tubular dual trimmer.

Standard Erie Style 557 Trimmer with
special bent rotor terminal.

@

February, 1951 — ELECTRONICS



NOBATRONS

(DC VOLTAGE REGULATORS)

DO YOU WANT the advantages
= of storage battery characteristics with-
out the disadvantages? Then equip
with Sorensen NOBATRONS! You
get adjustable output voltage, stabil-
ized against changing line AND
LOAD conditions. You eliminate bat-
tery charging and maintenance, gas,
acid hazard.

IHIJ,U"\‘
\
% \
\
\

1 Like all Sorensen regulators, the
NOBATRON is a painstakingly en-
gineered combination of fine work-
manship and top-quality components.
That means accurate, trouble-free

P operation; long life!

wBBEEN
MCDEL NO. E-6-15 [

rlIITlILIIi

SHANDRRD MSPELS COMMON ELECTRICAL SPECIFICATIONS
6-VOLT SERIES
E:fs E'Z"“go Input voltage range 95-130 VAC; adapter transformers
he available for 230 VAC operation *
12-VOLT SERIES
] E-12.5 E-12:30 Output voltage range Adjustable =+ 10%
E-12-45 E-12-50
28.VOLT SERIES Regulation accuracy and
E.28.5 £.28.70 load range + 0.2% from 1/10 load to full load
E-28-10 E-28-150 3
E-28.30 E-28.350 Ripple voltage RMS max. 1%
BN BERIES Recovery time 0.2 second—this value includes charging
EEdE time of filter circuit for the most severe
2VOUTSERIES change in load or input conditions
E-125-5 E-125-10
Medel numbers indicate volt- 'npu? frequency range 50-60 CYCIeS

age and current; for example,
E-5-5 indicates 6 VDC with 5 * . b N .
amp total capacity. Some high current units require three-phase input

Write for Complete Literature For other regulation problems investigate Soren-
sen’s line of AC Volitage Regulators, Voltage
Reference Standards, DC Power Supplys.

and company. ine.
375 FAIRFIELD AVE. « STAMFORD, CONN.

MANUFACTURERS OF AC LINE REGULATORS, 60 AND 400 CYCLES; REGULATED DC POWER SOURCES; ELECTRONIC
INVERTERS VOLTAGE REFERENCE STANDARDS; CUSTOM BUILT TRANSFORMERS; SATURABLE CORE REACTORS

ELECTRONICS — February, 1951 53
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GREATER HEAD-ON READABILITY
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The New, Full-View Type K-24 is
another example of the constant effort

Westinghouse is making to meet cus-

Al L SRR S bl

tomer requirements for better instru-

ments. It is typical of the extreme at-
tention that goes into every detail . . .
for better performance and better
usability.

iy
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Easier, quuker
Instrument Read-Ability

Here’s the new switchboard instrument that you’ve been asking for and hearing
about! Developed by Westinghouse in co-operation with customer engineers . ..
to meet user suggestions and requests . . . it brings a new concept of instrument
read-ability. Again Westinghouse leads the way in the instrument field ... another
step that helps you get more for your instrument dollar.

GREATER READABILITY...

The Full-View K-24 line is the easiest reading instrument on the market. New improved
dial and open face direct attention instantly to the scale divisions and pointer. You will
take measurements quickly ...accurately. .. from greater distances ... from greater angles.
The possibility of reading errors is reduced to an absolute minimum ... no waste of time
in “walking over” to take a reading.

ELIMINATES SHADOWS—REDUCES GLARE...

The full, open window and unique dial structure prevent shadows on the scale, regardless
of lighting conditions. The flat, single window surface keeps the problem of glare under
control. These features eliminate distortion and confusion . . . eyestrain is minimized . ..
operator satisfaction is assured.

INTERCHANGEABLE...

Panel drilling dimensions are identically
the same as the superseded design. ASA
mounting dimensicns are maintained. All
parts are interchangeable with those in the
superseded design.

Westinghouse has this line of instruments

ready for you now. Insist on it for your next
control board job. For complete informa-
tion, ask your Westinghouse representative
for Catalog Section 43-200. Whatever your
electrical measuring requirements, ask for
the planning help of a Westinghouse In-
strument Specialist. Westinghouse Electric
Corporation, 95 Orange St., Newark, N. J.

J-40393

Specriy Westinghouse-ger more #or your irstrument doler!

INSTRUMENTS

www._americanradiohistorv com



Operating on the principle of the flying spot scan-
ner, the Du Mont Universal Calor Scanner provides
for the Broadcaster, Receiver Manufacturer, Devel-
opment Laboratory — tri-color signals from any
35 mm. 2 x 2” color transparency. Available as out-
puts are an FCC approved field sequential video
color signal and three simuliancous video color
signals which may be fed to any external sampling
equipment for experimental work with line or dot

what about color TV?
what are you doing about it?

/Du mm&mm

~ UNIVERSAL
COLOR SCANNER

A SIGNAL SOURCE FOR ALL
TV COLOR SYSTEMS

sequential systems. Horizontal line frequencies may
Le set at 15.75 or 29.16 kc and vertical field rates
at 60 or 144 ficlds per second (intermediate values
may be specified as desired) . This assures a flexible
equipment embracing both present black and white
standards as well as FCC approved color standards
and adaptable for use with any of the other pres-
ently proposed color systems.

SEND . st
FOR ““ Finest
DETAILED with the b
TECHNICAL | ) ..
LITERATURE in Television

ALLEN B. DU MONT LABORATORIES, INC. e TELEVISION TRANSMITTER DIVISION, CLIFTON, N. J.

56 February, 1951 — ELECTRONICS
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For Rapidly Measuring
Minute Voltages with

Extremely High Accuracy

ooo"he

Precision Indicator

Ranges and
Operating
Characteristics

OVIEER-ALL RANGE—0 to
70.1 millivolts.

SELF-BALANCING SCALE
RANGE-—0 to 1.1 millivolts

READABILITY —one micro-
volt.

SENSITIVITY —one micro-
volt.

ACCURACY — within three
microvolts, or 0.02 per cent of
indication, whicheverisgreater.
FULL SCALE TRAVEL
TIME-—12 seconds.
VARIABLE SUPPRESSION
AND NARROW SPAN-—pro-
vided by a combination of
these three elements: (1) a
manually positioned seven-
point switch, 10 millivolts per
point; (2) a manually posi-
tioned ten-point switch, one
millivolt per point; and (3) a
helical stidewire, 25 inches long,
with 1600 convolutions, 1.1
millivolts over-all.

SIZ1 OF SCALE-—285; inches
long, with 550 one-sixteenth-
inch divisions of two micro-
volts each.

ELECTRONICS — February, 1951

Thts insTRUMENT combines the high accuracy of the
Rubicon laboratory potentiometer with the automatic
continuous balance principle of the Electroni K Precision
Indicator. In addition, it features a speed and ease of
operation that eliminates operator fatigue from such
work as the checking, calibrating and standardizing of
meters, potentiometers and thermocouples . .. as well
as the plotting of large numbers of frequent, repetitive
readings. Being unaffected by vibration, it is ideal for
use in moving vehicles or in situations where this factor
is encountered. I'or detailed information, write for a
copy of Data Sheet 10.0 2. MINNEAPOLIS-HONEYWELL
REGULATOR Co., Industrial Division, 4428 Wayne Ave.,
Philadelphia 44, Pa. Offices in more than 80 principal
cities of the United States, Canada and throughout
the world.

Honéywell
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Contomers . coin machines ... com-

pressors . .. corn-husking machines... (or
what have you?)...all these and scores
more count to the greater advantage of
their users or producers, or both...with
Veeder-Root Counters. These infinitely

useful devices, electrical or mechanical..,

# F 3 i ﬁ‘% B
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| VEEDER-ROOT [ESHIEE

mcy be eithzr apglied to a process orbuilt
into a product as original equipment.
WRITE:Veeder-RootInc., Hartford 2, Conn.
(New Phone: 7-7201). In Canada:Veeder-
Root of Canada, Ltd,, 955 St. James St.,
Montreal 3. In Great Britain: Veeder-Root
Ltc., Kilspindie Rd., Dundee, Scotland.

“’VEEDER-ROOT COUNTS EVERYTHING ON EARTH”

February, 1951 — ELECTRONICS
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Preduction {acilities, already the
largest in the steatite incustry, are
being rapidly expanded to take
care of your needs. Plant No. 3 is
just going into production. All
plants are running 24 hours a day,
7 days a week. Plant No, 5 is on

the way.

Current deliveries are not sarisfactory
to you or ta us. We were swamped with
rearmament orders for the [ast quarter
of 1950. But great strides ave being
made toward taking care of your re-
quirements for AlSiMag custom made
technical ceramics.

Every effort is being made to keep
Amearican Lava Corporaticn your most
’ dependable scurce for quality and for AM ER,CA N lA VA CORPORA T'ON

delivery according to promise,
4 9T H Y E AR CEFRAMIC L EADERSHIP
CHATTANOOGA 5, TENNESSEE

Lo

b

OFFICES METROPQOLITAN AREA: 87) Broad St., Newark, N. J., Mitchell 2-8159 = CHICAGO, 223 Narth laS_uHe‘St., Central 6-1721
? PHILADELPHIA, 1649 North Brood St., Stevensan 4-2823 . LOS ANGELES, 232 .Sou|_h Hill S%., Muh.:al 9076
1 ‘ NEW ENGLAND, 33-B Brottle S$t., Cambridge, Mass,, Kirkland 7-4498 =« ST, LOUIS, 1123 Woshingten Ave., Garfield 4959

wwWW. americanradiohistorv com



ACTUAL
SIZE

PYRAMID

“HEARING-AID>
TYPE 65 PTR

TUBULAR PAPER

CAPACITORS

for 65° C
applications —
150 v.d.c. rating

e Small, compact and sturdily
constructed.

® Designed for continuous
operation at D.C. voltage rating

o Will withstand a 5-second
test of 300 V.D.C.

e Will meet standard RMA
humidity test,

WRITE FOR COMPLETE LITERATURE

Representatives and Distributors
throughout the U.S.A. and Canada

PYRAMID ELECTRIC COMPANY
1445 Hudson Boulevard
North Bergen, N. J., U.S. A

TELEGRAMS: WUX North Bergen, N.J.
CABLE ADDRESS: Pyramidusa

BUSINESS BRIEFS

By W. W. MacDONALD

National Emergency pulls the
teeth of the FCC’s color-television
decision; producing black-and-
white sets will be difficult enough.
By the time the question comes up
again technical advances will have
altered the picture and, from what
we have seen and heard recently
in Washington, compatibility will
be part and parcel of it.

The industry has, in a sense,
been saved by the bell.

Military Equipment Contracts
often include maintenance man-
uals and many a bidder has
stubbed a financial toe by failing
to include in his figures enough to
cover their production. Others
have had equipment acceptances
delayed because manuals were not
ready to go with the gear.

There are several satisfactory
ways of handling the production
of manuals, but all of them are ex-
pensive. Take it from us that
technicians who can write are be-
coming hard to find and that print-
ing and paper costs are steep.
More important still, securing the
approval of government agencies
on anything so subject to differ-
erences of opinion as the quality
of the written word can be a long-
drawn-out proposition.

Some Civilian Services are vital
to the emergency effort. We know
of no better proof than the fact
that two manufacturers were re-
cently directed to expedite ship-
ment of 12,000 tubes to civilian air-
lines, the directive taking priority
over military orders.

November Land Hurricane that
ripped and tore the eastern part of
the country damaged a lot of an-
tenna towers. Among the stations
requesting FCC permission to re-
duce power or to use temporary
skywires were WAAT, WALD,
WAWZ, WBRY, WDAS, WLVA,
WMGM, WMID, WNEW, WOV and
WPRO.

By one of those rare coinci-
dences gratefully accepted by edi-
tors, the storm hit on the very day

that our December issue contain-
ing the article “How to Select
Antenna Towers and Masts” went
into the mails.

Computer Tubes most fre-
quently used appear to be the
following:

Beam Pentodes Switch Gating
Tetrodes 6AG7 Tubes

GANS5 GAKS 2C51 6AS6
6AQ5 8AUS6 8J6 6BE6
6L.6 6SJ7 6SNT TAKT
2516 TADT 6SL7 5915
50B5 12AT7

12AU07

12AX7

5687

5963

5964

This, at any rate, was the con-
sensus of opinion around the re-
cent Joint Conference on Electron
Tubes for Computers at Atlantic
City.

Creeper, dancer, dillidallier,
wiggler, up-drifter and down-
drifter. These words are currently
being used to describe the antics
of malfunctioning germanium di-
odes, further enriching our tech-
nical vocabulary.

Long Island Railroad wreck in-
vestigators have suggested that
the management might look into,
among other things, the possible
use of radar to avoid future col-
lisions. The suggestion is indeed
flattering to the electronics indus-
try, but it seems to many of us who
ride the line that it might first be
necessary to jack up the radar and
build a railroad under it.

Highway Maintenance is greatly
facilitated by the use of radiotele-
phones, according to H. A. Radzi-
kowski of the Department of Com-
merce, who furnishes the follow-
ing interesting statistics;

Some 68 State, County and City
highway departments are already
using or are planning to use radio.
Forty of them report that present
facilities cover a combined oper-
ating area of 709,784 square miles
and 129,075 miles of highways.
Installations for statewide cover-
age cost as much as $500,000;
smaller county installations cost
between $10,000 and $20,000, about

February, 1951 — ELECTRONICS
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SYLVANIA
GERMANIUM DIODES
SEALED-IN-GLASS

They’re individually

engineered to meet YOUR gz

circuit requirements

1N34A —General Purpose Diode. The workhorse of the
Sylvania line. New higher quality standards guarantee
back resistance higher than 15 megohm at —10 volts,

high efficiency operation into low impedance loads.

1N38A ~ High-Resistance, 100-Volt Diode. Now spe-
cially engineered to guarantee still higher back resist-
ance at both high and low voltage levels. 0.6 megohm at
—3 volts; 0.2 megohm at —100 volts.

1M58A — General Purpose 100-Volt Diode. Now guar-
anteed to have resistance of at least 0.16 megohm at —100
volts. Use it for gating or clamping circuits where de-

pendable high voltage hold-off is required.
IN54A —Here’s a real high back resistance crystal.

Now guaranteed to show at least 1.4 megohms at —10
volts —averages better than 2! Use it for high efficiency in
high load resistance circuits.

Try these new, finer-quality Sylvania *“Sealed-in-
Glass” Germanium Diodes. You’ll find them ideal
for scores of applications calling for low power

YN55A— 150-Volt Diodz. New more rigid specifica- rectification at frequencies up to several hundred

tions guarantee at least 0.3 megohm back resistance at
—150 volts.

1N56A—Low Forward Impedance Diode. Average for-
ward resistance less than 50 ohms at one volt. Ideal for

)

ELECTRONIC DEVICES;
RADID TUBES; TELEVISION
PICTURE TUBES: ELEC-
TRONIC TEST EQUIPMENT;
FLUCRESCENT TUBES,
FIXTURES, SIGN TUBING,
WIRING DEVICES; LIGHT
BULBS; PHOTOLAMPS:
TELEVISION SETS

>

-

YLVANIA

ELE

ELECTRONICS — February, 1951

megacycles.

Mail the coupon today for a new FREE, 8 page
booklet describing Sylvania’s complete line of both
glass and ceramic style Germanium Diodes and for
Varistor types.

Sylvania Electric Produects Inc.

Dept. E~1002

Emporium, Penna.

Please send me full information concern-

ing the complete line of Sylvania German-
ium Diodes.

~ = Name ;
' Company.
Street
City. Zone. State.



BUSINESS BRIEFS (continued)
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Onondaga County, New York,
recently figured interest on invest-

All M[ﬂ ment, depreciation, repair and
ti f its single- _ .
BARRYMOU NTS f)pera ion o i s 51r} e-base Stitflog

and 54-mobile-unit system
—N= for

cents per hour for each radio-
vnusual

equipped vehicle. The system is
used to manage a fleet of 100
trucks and other road equipment.

)

airborne
z applications

Receiver Sales by licensees for
the first nine months of 1950
totalled 14,684,184, worth $1,061,
641,271. Here’s the way the total
broke down:

Illbllvlllll'l.ll[l”Iill‘ l||||l|(l|IIIII‘Illlllllilull !‘
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A\ Tvpe Units Dotlars
FOR EXTREME HIGH fBiegiiia

Téllllee (under

50 billing

TEMPERATURES NS p— 1,984,752 §20,662,085
Table (ove1

$12.50 billing

FOR EXTREME LOW
TEMPERATURES

price)
A oo w e @ 1,855,986 33,221,330
A-M/F-M i 264,617 8,083,812
-M (mcludmg
converters) .... 10,07 226,603
Consoles
AN ameers - an gt 6,219 409,026
A-M/F-M 3,871 433,695
Tuhle-Radio-Ihonos
Mo 267,186 11,121,908
ne M/E-M ....... 14,644 947.257

o Console-Radio-Phonos
. A [ Aew e e O
Design Features of - Batiayy e BRI AR

161
42154
Portable A-C/D-C. 1,210,872 22,053,471
Table .. ......... 72150 10134132
Consoles ......... 42 3.799
BARRYMOUNTS = .
Television
Converters . ... 4,060 482.171
. . « o . wddio Tabl B - .
@.- . . . Outstanding vibration isolation under severe (dlodels . 1,995,522 274.816,075
temperature and environmental conditions. Direct  Viewing.. 2,106,957 409.326.839
Projection W o 8,633 2,170,634
et Vo 474,245 126,902,582
. J . irect Viewing.. 74,2 ,902,582
@. . . . High shock protection in accelerated take-offs Eroection " iz 17915
and arrested Iandings, Phono only ..... 310,844 5,334,196
With radio
attachment ... 19,769 620,182
. o . . Without! Cabinets
@)Q . .. Unit mountings are interchangeable with AN L L1432 259901
. : ASM/F-MLL0 13883 597,57y
mountings now in use. | Television . ..... 56.154 6,203,303
f |
@. o s e Comple’re line of ALL-METL mounting bases Viennese Engineers dial B 34-
' to JAN-C-172-A dimensions. 504 and hear a 1,000-hertz (1,000-
cps) audio tone, very handy for
@ . . .. Special ALL-METL bases made to customers' testing. Dialing A-069 produces

the musical note “A” (440 hertz).
Austrian  Telephone  Company
FREE CATALOGS give dimensions and load ratings of stock picks up the tones from the Aus-
BARRYMOUNTS. Write today for Catalog 509 trian Bureau of Standard’s quartg-
describing ALL-METL unit mountings and mount- crystal-controlled clock, which is

E requirements.

e,*"%g ing bases. Catalog 502, covering general aircraft correct \Vlt}}:n?tone-‘ien(;ch f)t a mil-
o ? applications, and Catalog 504, covering industrial lion of one hertz scale degree.
% i f .
¢ mountings, are also free on reques Reliable Tubes for industry,

about which we have long harped
in this column, are exemplified by
those used in a recently publicized
. telephone company submarine-

i i Dayt Detroit | ’
New York  Rochester  Philadelphia  Washington  Cleveland ayton etroi | el mpemmr e Why are
| these tubes reliable? Among the

Main Office 707 Pleasant St. ® Watertown 72, Massachusetts

Chicago  Minneapolis  St. Louis Seattle Los Angeles Dallas  Toronto
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many reasons, they are operated
well below ratings.
Other users please copy.

A Reader out in Palo Alto has
invented a crash-locator beacon
that is automatically ejected and
sends out a continuous radio sig-
nal when an airplane cracks up.
He’s looking for a manufacturer.

Ray Guy, president of IRE,
thinks that eastern television pro-
grams will reach Pacific Coast re-
ceivers by way of telephone lines
and microwave relays early in
1952,

Slip Showing in the columns of
one of our contemporaries but
noted only by people with a pen-
chant for proofreading: ‘“Modern
comical antennas are so effective
on all bands that in some in-
stances they even outperform sep-
arate high-band antennas.”

Radio Free Europe broadcasts
by Crusade for Freedom (National
Committee for a Iree Europe,
Inc.) have been in progress since
July 4th. Several new transmit-
ters are planned and at least one is
understood to be on order in
Switzerland.

Overseas: Danish-made tele-
vision receivers have been demon-
strated to the public. Components,
with the exception of picture
tubes, can be made by some 30
plants and assembled by about 20
others, the two groups at present
employing 25,000-odd people. Co-
penhagen and Malmo are within
range of the first station to render
regular program service, which is
scheduled to start about the time
this item goes to press, operating
one hour three times a week. Set
owners will pay a license fee.

The Philips-Valve Works in
Hamburg, Western German Re-
public, has turned out 10,000,000
radio tubes since the end of World
War II. Production, which totalled
600,000 tubes in 1946, has now
reached an annual rate of 6,000,-
000.

This Month’s Understatement:
“West German radio manufacturers
say there is no immediate danger of
overproduction of radio sets.” (Reu-
ters)
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SERIES 4

SPDT GENERAL PUR.
POSE SENSITIVE D.C,
Inexpensive balanced armature for

RELAY.
vibration resistance on aircroft ot 50 milliwatt
adjustment. Sensitive enouga for V-T operated
relay circuits; can be set to aperate down to
10 milliwotts. Precision adjustments for pull-on
and drop-out. 2 omp. nominal contact rating.
Coil resistance up to 14,000 ohms.

SERIES 41

SPDT  SENSITIVE  RELAY
A.C.-D.C. — KEYING. Unus-
val characteristics at low
cost. Same D. C. sensitivity as Series 4 but less

flexibility of odjustment. Available with long
life ond bounce-free contacts, it is suited to high
speed counting and keying. Mechanical life ex-
ceeds 10? operotions. Good for plate circuits
needing moderate precision and vibration im-
munity. Contact ratings up to 5 amps. Cail
resistance to 14,000 ohms. A, C. sensitivity ex-
ceeds 0.1 V. A ot &0 cps. Serviceable on fre-
quencies from 16—400 ¢ps.

SERIES 7

SPDT SENSITIVE HIGH SPEED
POLARIZED RELAY. Single or
multiple windings up to 14,000
ohms (single). Balanced arma-

ture. Nominal contact rating 2
For repeating

amps,
speedsup to 250 WPM. Small insize and weight.
Hermetically sealed. Mechonical life exceeds
10? operations. FORMS X, Y and Z (see Type é
above) available in Series 7. Sensitivities from
less than 1 to 10 milliwotts depending on form

telegrophic signals at

Form X is useful os the de-
tecting element in positioning bridge circuits,

and requirements.

VARIETY OF
ENCLOSURES
In addition to the open
styles shown, SIGMA
Relays are available
with dust-proof or her-
metically-sealed en-
closures. Most types
are available for
either plug-in or
permonent solder-

lug connections.

Write for fully destriptive catalog.
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SERIES 5

SPDT VERY SENSITIVE
D.C. RELAY.
armature and magnetic efficiency resist air-

Balanced

craft vibration on inputs as low as 5 milliwatts.
Withstands 500g shock without domage. Pre-
cision adjustments. 2 amp. nominal contact rat-
ing. Coil resistance up to 16,000 ohms, Special
odaptations: Built-in rectifier, two-coil differen-
tial operation, constant voltage temperature
compensation.

AT T 0 B AT o 5D B A B 0% 0N R BN P o

SERIES 6

MULTICIRCUIT  POL-
ARIZED SENSITIVE
RELAY. Single or
double (differential)
windings. Resistance

up to 25,000 ohms
total. Contacts up to
4PDT, 5 amp. nomi-
nol rating. Bolanced armature for strong vibro-
tion resistonce. FORM X — Three Position or
Null Seeking. For outomatic positioning or 2-
Way process control. Sensitivity (depending on
contoct complexity) from 10 to 100 milliwotts.
FORM Y — Biosed (Spring Return). Use as an
ordinary sensitive reloy if o complex contact
combination is needed. Responds only to one
polarity. Combines function of pilot relay and
contactor. Sensitivity some os Form X, FORM Z
~— Latching {permanent magnetic). Replaces
mechanicol latch electrical reset relays, where
longer life ond greater vibration resistance is
required. Sensitivity from 100 to 250 milliwatts,

o R RS O TR OO T RE W M R R A

SERIES
22

Minioturized double-pole double-throw Direct
Current Sensitive (45 milliwatt) relay. 2-omp
contact rating, coils up to 12,000 ohms. Her-
metic seal enclosure only, 1 inch squore mount-
ing space. Specially designed for highly stable
ond precise operating adjustments, extreme im-
munity to vibration and to thermal and mechan-
ical shock. Will operate under 50 g's sustained
acceleration if operating and releasing mar-
gins are increased,

SIGMA INSTRUMENTS, INC.. 62 CEYLON STREET, BOSTON, MASS,

63



E

: , {
A |
i I
1

| Mallory Engineering Experience
Solves Power Supply Problem

MALLORY
VIBRATORS

With Unique Vibrator Application

The versatility of the Mallory Vibrator and the practicality of
Mallory engineering have been demonstrated in a growing
variely ol power supplv applications.

Mallory Vibrators are based on
exclusive design and manufac-

turing methods that assure long. ) ] ‘
One customer had been experimenting with germicidal lamps

in produce trucks to retard hacterial action...but was stumped
by the need for an efhcient power supply. Mallory 1ackled the
problem and came up with an ingenious application of the
Mallory Vibrator . . . plus complete technical data for produc-
ing the complete power unit assembly.

trouble-free service. Seund the
details of your application. Gel
Mallory’s recommendation on
the Vibrator or Vibrapack*
power supply best suited 10
your needs.

*Reg. U.S. Pat. Of. That’s service bevond the sale!

Mallory electronic know-how is at your disposal. What Mallory
has done {or others can be done for you!

Vibrators and Vibrapack™ Power Supplies

SERVING INDUSTRY WITH

Electromechanical Products
Resistors Sweitches
TV Tuners Vibrators

Electrochemical Products
Capacitors Rectifiers
Mercurv Dry Batteries

- Metallurgical Products

2 LT

RO TRIE,

R i 28 - g ‘ Contacts Special Metals
P. R. MALLORY &CO.; Inc., INDIANAPOLIS 6, INDIANA i elding Materials
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-
tween the two second hands. But and other weather conditions,

» WATCHES . . . Suppose piezo-
electricity were a property of
materials as yet undiscovered,
Without quartz crystals and the
like, how would we maintain the
frequencies of radio transmitters
to the accuracy required for full
occupancy of the spectrum? Tun-
ing forks? General Radio has
a 100-cps temperature-controlled
fork accurate to 0.001 percent, rel-
ative to a mean frequency specifi-
able to 0.0001 percent. This is
plenty good enough, even for tele-
vision broadcasting, for which the
allowed tolerance is 0.002 percent.
For vhf television frequencies, fre-
quency multiplication of the order
of 200,000,000 times from fork to
final amplifier would be required,
but experience with f-m broadcast
stations has proved this practical, if
somewhat more expensive than a
quartz slab.

Dr. J. A. Van Horn, in a fascinat-
ing article “Physics in the Watch
Industry” (December issue of Phys-
ics Today) suggests that the job
can be done in still another way, by
a pocket watch! A good watch has
an integrated error over a 24-hour
period better than 0.006 percent,
and a chronometer is at least ten
times better, or in the class of the
temperature-compensated tuning
fork. At first glance this seems
an attractive idea. One would di-
vide the carrier frequency down to
the audio range and run an elec-
tric clock, comparing its second
hand with the second hand of the
chronometer.

This might work, provided the
transmitter had very good short-
time stability, so that one could
safely wait several hours for a
visible discrepancy to appear be-

ELECTRONICS — February, 1951

this begs the question, since a
transmitter without ecrystal con-
trol would probably drift in ran-
dom fashion by ten times the al-
lowed tolerance in a few seconds
or minutes. This would never
show up without microscopic ex-
amination of the relative position
of the second hands. For example,
the maximum allowable a-m broad-
cast drift of 20 cycles at a carrier
frequency of one megacycle, oc-
curring in 10 seconds, would ad-
vance or retard the second hand
only 20 millionths of a radian, a
quite undetectable amount. Under
the assumed circumstances, the
fellow who discovered the electri-
cal activity of quartz (actually
Pierre and Jacques Curie in 1880)
would find a ready purchaser of
the patent rights in Cambridge,
Mass.

> DX ... We understand that Bill
Crawford, the weather reporter on
station WFBM-TV in Indianapolis,
is conducting a post-card survey
on a 10:00 PM nightly telecast.
As in many another one-station
town, viewers in Indianapolis (281,-
000 families, 84,000 tv sets) are
simply crazy about dx (long-
distance to vouse physicists) re-
ception from tv stations a hundred
or so miles away in Cincinnati,
Louisville, and Dayton. So said
weathercaster is asking his tele-
viewers to send him a postcard
whenever dx is visible, telling
what station, the date and time
when seen, and the quality of re-
ception. And what is the weather
man going to do with the cardsg?
Yep, he’s going to correlate the re-
ports with temperature inversions

eventually may try his hand at
predicting good dx weather. A
cute idea which, if followed in
other cities, might well develop a
great deal of badly needed in-
formation on tropospheric prop-
agation.

B STANDARDS ... Amid the cur-
rent welter of invective regarding
the function of government in set-
ting standards for an industry, it
Is refreshing to report that the
late lamented 81st Congress en-
acted into law new electrical and
photometric standards about
which there is no argument. In
effect, the new law adopts the re-
commendation made by the AIEE
in 1928 that electrical units be de-
fined in terms of the absolute
(c-g-s or m-k-s) units, thus elimi-
nating the column of mercury and
the standard cell as standards of
resistance and voltage. The larg-
est change amounts to less than
1/20th percent of the old values,
which have been on the books
since 1894. While they were at it,
the Congressmen also got around
to legalizing the units of light
which had not been written into
Federal law. The standard candle,
which used to be referred to a set
of incandescent lamps, is now
1/60th of the intensity of the radi-
ation from one square centimeter
of a black body at the temperature
of freezing platinum, and the
standard lumen is the flux radi-
ated within a unit solid angle by
such a source.

All of which sounds sufficiently
like the accepted language of the
experts to be very reassuring, even
if it did take 22 years.
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New York's 1,250

ALLEST MANMADE STRUCTURE
Tin the world, New York’s 1,250-
foot Empire State Building ach-
ieved a pinnacle of publicity dur-
ing construction when it was topped
of with a tower on which dirigibles
ware expected to moor. But the
almost continuous presence of se-
vere wind gusts, together with the
disappearance of commercial dirig-
ibles, nullified the plan.

Aviation’s loss was electronies’
wain, for today the tower supports
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foot Empire State Building as it lcoked when topped by WNBT's
52.foot pole and, in the insert, architect’s sketch of the new 222-foot structure which
will serve five television stations

a 222-foot “television totem pole”
upon which five of the seven locally
licensed stations are erecting their
transmitting antennas, with consid-
erable benefit to the public and to
the trade as well as to themselves.
Service areas will in all cases be in-
creased, shadows and ghosts will be
reduced, and orientation of receiv-
ing antennas made very simple in-
deed in a market containing more
than 15,000,000 people. Lccation
of transmitters high up in the

www americanradiohistorv com

TELEVISION

CHANNEL 4
video €67.25mc
audia 71.75

|

} =

i ;
|
CHANNEL 1| y

video 199.25 mc
audio 203.75

__X_,__.____

\

CHANNEL 7 \
video 175.25 mc

audio 179.75 \
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—_—

CHANNEL 5

video 77.25mc
audiq S‘I 75
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CHANNEL 2

videa
audio

55,25 mc v
59.75
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Simplified sketch of the television to-
tem pole, showing areas to be occupied
by various antennas

building itself, near the antennas,
permits the use of short transmis-
sion lines and other innovations re-
sulting in important operating
economies.

Men, Money and Motivation

Leasing exclusive television
broadcasting privileges since 1931,
the National Broadcasting Com-
pany (WNBT) early in 1950 agreed
with Empire State, Inc. that the
building’s unique facilities should
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TOTEM

POLE

Five stations will operate into their own individual arrays coaxially mounted on a 222-

foot structure atop New York’s 1,250-foot Empire State Building.

Common-point sig-

nal source and comparative freedom from shadows and ghosts benefits broadcasters,

trade and public. Substantial antenna o

By FRANK 6. KEAR

Consulting Engineer
HKear ¢ Kernedy
Washington, D. C.

be made available to other com-
panies. Applications for antenna
and transmitter space were received
during the vear from American
Broadeasting (WJZ-TV), WPIX,
Ine., Columbia Broadeasting
(WCBS-TV) and Allen B. DuMont
(WABD) in this order.

Overall responsibility for the de-
sign, construction, erection and
proper initial operation of the re-
quired multiple-antenna structure
was placed in the hands of a re-
freshingly small committee * con-
sisting of the two authors, who
were authorized to consult Shreve,
Lamb & Harmon on architectural
problems, Edwards & Hjorth on
structural, Radio Corporation of
America on electronic and Starrett
Brothers & Eken on general con-
tracting problems. The committee
developed preliminary specifications
and RCA, employing Wayne
Masters of Ohio State University
as a consultant, contracted to check
the electronic aspects experiment-
ally, recommend revisions where
experience with mock-ups indicated
their desirability and perform final
on-location tests for antenna gain,

pattern circularity and mutual
coupling. Mock-up tests are still in
progress.

The cost of the entire structure,
the mast, antennas, transmission
lines and associated fixtures will
be approximately $850,000. Empire
State itself paid $250,000 of this
total for the mast and necessary
building reinforcement and shares
antenna design, development and
test expense with its five television
tenants. The stations pay for fab-
rication, installation and adjust-

* Bruce 8. Old, On the Mathematics of

Committees, Boards. and Parnels, Scient.
Honth.,, August 1946,
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and

ment of their own antennas and
transmission lines.

Major Technical Considerations

Winds above 90 mph have been
recorded at the top of the mid-
Manhattan skyscraper and the roof
area upon which an antenna-loaded
rectangular mast topped by a simi-
larly cluttered steel pole can be
mounted is limited. These two
factors, primarily, determined the
maximum safe height of the struc-
ture.

Mast height determined the total
number of vertically stacked an-
tenna elements that could be accom-
modated and the desire for approxi-
mately equal overall antenna-sys-
tem gains dictated the number of
bays allocated to each station.

0- BI

Vice President and Chief Engineer
National Broadcasting Co., Inc.
New York, N. V.

ains are obtained without detrimental interaction

HANSON

Physical considerations indicated
that five systems, each providing an
overall power gain of about four,
could be accommodated and this
figure will probably be bettered in
actual practice despite the different
transmission-line lengths and oper-
ating frequencies. Aside from
the impracticability of obtaining
greater gain by further extending
the height of the mast and install-
ing additional bays, calculations on
more highly directive arrays oper-
ated 1,472 feet above street level
disclosed that in all likelihood the
resulting decrease in vertical radia-
tion component would ecreate a
shadow area within a radius of a
mile or more of the building, in a
heavily populated area.

Some departure from optimum

Looking northeast over Manhattan toward Long Island. WCBS-TV at present operates

from the Chrysler Building, the spike of which is visible just to the left of the con-

struction worker, while WPIX uses a mast on the Daily News Building seen just te
the right

www-americanradiohistorvy com
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A completed array is tested for gain and directivity at Medford
Airport, near Camden, New Jersey

East-west elements of a supergain array are tested for termination at Camden

circularity of individual antenna
radiation patterns was anticipated
as a possible effect of other closely
adjacent antennas and setbacks in
the mast, which decreases in size
between the base and the top. This
has not materialized in tests, and
noncircularities of horizontal pat-
tern are in no instance expected to
be greater than 2 db from the mean
value for the video signal.

Mutual coupling between anten-
nas, the possibility that one might
pump inordinate amounts of r-f
into others, was an early design
consideration. Two items in an
otherwise lean larder of technical
experience provided the answer;
first, the fact that existing television
transmitters function satisfactorily
when video and -audio signals are
decoupled by 20 db or more and, sec-
ond, the fact that horizontally
directive and coaxially mounted
antennas on the crowded “islands”
of aircraft carriers exhibit remark-
ably little tendency to interact due
to their small vertical radiation

68

component. Adjacent bays of the
various Empire State antennas are
being mounted a noncritical dist-
ance of about one-half wavelength
apart and decoupling between any
two at video-transmitter funda-
mental frequencies will be held to
26 db or better without employing
special isolation tricks. There are
no shields or other gimmicks be-
tween adjacent arrays. Coupling
at harmonic frequencies is of sec-
ondary order and inconsequential;
conventional filters are used at the
output of final amplifiers in any
event where appreciable radiation
at some multiple of the fundamental
might prove generally troublesome,

For those who wish to pursue the
subject of mutual coupling further,
a study undertaken by RCA during
preliminary design stages of the
job will be of interest. It produced
a mathematical expression for
predicting the amount of power ve-
ceived on one tv broadcasting an-
tenna from another mounted coax-
ially on the same mast, expressed as

www americanradiohistorv com

The bays are assembled around a mock-up of the mast section
upon which they are eventually to be installed

the ratio of power received to power
transmitted:

Pr_( M\® GrGr (EL/ER)’
PT ir ne ne R? 1 + (EL/ER)2
where

A = wavelength

Gr, Gr directivities of transmitting and
receiving bays in each other's direc-
tion and at each other's frequency
relative to an isotrope

ng, ne = number of bays in the transmitting
and receiving antennas

F1, Fr = right and left-hand components of an

elliptically polarized wave
B - distance between centers of the

adjacent bays of the two antennas,
in wavelengths

It is assumed that first-order
coupling occurs between the two ad-
jacent bays only, that inverse-
distance-squared laws hold, that
each element of each antenna is per-
fectlv matched to its feed line at
the frequency of the transmitting
antenna, and that all feed lines of
each antenna are effectively in
parallel at a common junction point
for that antenna. In practice, the
fact that individual elements of a
transmitting array do not match
their branch lines at the frequen-
cies of other nearby transmitting
antennas provides additional isola-
tion. Also, anv coupling between
bays other than adjacent ones acts
in a favorable direction, since it
tends to increase the random nature
of phase amplitudes of received sig-
nals on the various individual
antenna elements.

Calculations using this formula
indicated that the degree of isola-
tion required would be attained by
the proposed configuration. Subse-
quent measurements proved the cal-
culations to be substantially correct.

Individual Antenna Details

In solving the problem of accom-
modating a maximum number of

February, 1951 — ELECTRONICS



television antennas on a structure
the dimensions of which were de-
termined by mechanical load econ-
siderations, while at the same time
employing previously developed an-
tennas, it was determined that the
topmost antenna should be one of
the familiar superturnstile types.
The four lower arrays are to be of
the relatively new supergain or
“ladder” type, each of their bays
consisting of four broad-band hori-
zontal dipoles backed up by infinite-
screen reflectors  0.3-wavelength
away and arranged around the
sides of the tower. There are five
bays spaced 0.77-wavelength apart
for the lower-frequency channels
and six bays spaced 0.8-wavelength
apart for the higher channels. The
increase in the number of bays for
the higher-frequency channels off-
sets, by providing increased an-
tenna gain, the additional trans-
mission-line loss at the higher fre-
quencies. The resulting effective
gain determined at the transmitter
source is substantially the same
for all channels. Electric heating
elements are incorporated in all
antennas.

Video and audio signals are di-
plexed on all five antennas, WCBS-
TV and WARD avoiding detri-
mental interaction between their
picture and sound transmitters by
using dual-bridge diplexers, gas-
filled single coaxial lines between
equipment and mast and power-
equalizing bridges up at the june-
tion boxes for their respective bays.
WJZ-TV, WPIX and WNBT em-
ploy conventional bridge diplexers
with two lines each between trans-
mitters and antenna-array junction
boxes to accomplish the required
balance. Transmitter-to-array lines
are 3% inches in diameter except in
the case of WPIX, which uses a
63-inch line. The vswr is 1.1 or
better over each visual band and 1.5
or better over each aural. All phas-
ing and feed lines between junction
boxes and individual antenna ele-
ments or bays are to be RG-35/U
flexible solid-dielectric coaxial cable,
or similar special cable.

Because of the manner in which
the Channel-2 and Channel-5 arrays
are connected for diplexing with a
single coaxial-line feed, it is possi-
ble to isolate portions of these ar-
rays in the event of failure of com-
ponents, or for normal servicing.
Coaxial switching is provided at the

ELECTRONICS — February, 1951

transmitter room so that power can
be fed to the two top bays, the three
bottom bays or all five bays, as de-
sired. The switching is designed so
that power normally fed to the sec-
tion to be isolated can be diverted
to an equivalent dummy load and so
maintain a constant load on the
transmitter and avoid overloading
of the feed lines when operating at
maximum power, This is not true
of the three top arrays, so two of

their users will install simple
stand-by antennas on the building’s
tower parapet.

Columbia’s video transmitter is
located on the 83rd floor and feeds
its antenna through 275 feet of line,
DuMont is on the 82nd operating
into 338 feet, American on 85 with
324 feet, PIX on 81 with 405 and
National puts its energy into a 385-
foot-long line from the 85th floor.
All transmitters are rated at 5 kw;
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HOW IT WAS DONE

WNBT's old 4'2-ton pole was tele-

scoped into the tower, cut up and low-

ered beneath building elevators. New
steel came up the same way

ti
4% f» #3 5E s 25

™ &8 ¥

LL IS

The first mast section was assembled

piece by piece as it rose with the aid of

the movable scaffold and a small but
sturdy crane

but actual power output has not vet
been determined because of feed
problems and uncertainty as to
FCC standards.

Other Important Facilities

While no actual tests have yet
been made. there appears to be no
technical reason why two or more
television transmitters operating
on closely related channels cannot
use the same antenna. Thus a
Channel-13 station might share the
array tor Channel 11 (WATYV,
at present operating in nearby
Newark, N. J.,, is already negoti-

ating along these lines). The
affected arrays could readily be
retuned by means of available

stubs to a satisfactorv compromise
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Temporary antennas were erected for

WNBT (left) and W]JZ-TV (right). Con.

centric work platforms provided an as-
sembly point for materials

Second section was cssembled much

like the first, while the third was par-

tially assembled below. Painting
started at this stage

frequency and additional transmis-
sion-line bridging installed to
achieve the required isolation. Fil-
ters having some slight insertion
loss might also be involved. Dain
coaxial lines were designed to
handle 100 kw of effective radiated
power. The RG-35/U cable, how-
ever, must work near its safe limit
so any malerial increases in power
require the development of new
cable or techniques for this highly
specialized application. The perfec:
solution is proving evasive.

1f FCC licenses uhf television sta-
tions in New York City it will prob-
ably be possible to accommodate
several antennus raquired for such
service between present vhf anten-
nas on the mast and on the pole.

www_americanradiohistorv com

A scaffold encircling the mast went

along as 57 tons of steel capable of

withstanding at least 110 mph of wind
pressure moved skyward

End of steel, insofar as the mast is con-

cerned. WNBT's pole is to be raised

in one piece and superturnstile ele-
ments installed lcter

Columbia, American and National
have, in fact, already installed
simple antennag for their respective
local frequency-modulation stations
in such positions without ill effect
on television transmissions.

Arrays for uhf theatre television,
should this service materialize,
would be installed around the build
ing tower, rather than on the mast
AT & T’s microwave-relay receiv-
ing antennas remain undisturbed
on the balcony just below the tower.

Approaching technical perfee-
tion, with outstanding advantages
for broadcasters, the trade and the
public alike, Empire State's new
skyhook will undoubtedly inspire
other cities to erect similar tele-
vision totem poles.
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FIG. 1—Rating curves for the four sizes of welder ignitrons, for 220-volt service (left) and 440-volt service (right). Percent duty is
computed from ratio of on-time to on-plus-off time, provided the on-plus-off time is greater than the averaging time specified for
the size of tube in use: if it is not, percent duty is computed from ratio of on time to averaging time

L.oad Sharer
for Welder Ignitrons

Flip-flop thyratron circuit transfers the welding load automatically from one pair of

ignitrons to another every two seconds. This reduces duty cycle per tube, permitting use

of a given welder for a heavier weld or a longer time than was originally specified

N A HEAVY-DUTY electronic weld-
I ing control, the ignitron tubes
may bhe easily overloaded when the
welding machine is used for a heav-
ier weld or a longer time than first
intended. Figure 1 shows the rat-
ing curves for each of the four sizes
of welder ignitrons, with size A
being the smallest and size D the
largest. At 220 volts (left-hand
chart) these tubes often mayv carry
greater current than at 440 volts
(right-hand chart). However, when
operating continuously (at 100-per-
cent duty, shown at right-hand edge
of each chart) the tubes have the
same rating at both voltages. Size-

This article is based on material in a book
by the author, ‘“Electronic Motor and
Welder Controls,” soon to be published by
MecGraw-Hill Book Co.
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D ignitrons are the largest now
available for welding service.
Figure 1 shows that a pair of
size-B ignitrons may carry 130
amperes continuously at 220 volts.
At 30-percent duty at 220 volts,
however, the current that can be
handled increases to 400 amperes.
In 60-cycle service, for example, this
400-ampere currvent may flow to
make two 9-cycle welds per second
or 120 welds per minut