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ADVANCE with Radio-Electronics

in thejNational Emergency!
’i

' 'The Radio Engineering Show
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The 1951 IRE Convention
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advances of the engineering and " | 951 Advances in better products, com-
of radio-television-and-electronics:lr ': ients and apparatus to a single meet-
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t

Central Palace in New

-

important technical papers W ol i S8l ds of IRE members

sented in 29 technicitligessionsss

mprehensive symy 2 A : § ,
Mg { 8 “ ‘ : 1e and spreads

s may see them.

nine of the IRE fro
/Ay can you see

.

X3

The enting ind

neer atten

e g

‘ it form
B Lvan S, Coggeshal -

by lhe? lings ' A i : x
| 3 i} X - ‘ ! ESE€ N . anu-

different from menu to program—a Remember these days, March 19-22,
President’s Luncheon with special tables Monday throngh Thursday, and these
for the Professional Groups—a ‘“‘get- places: Grand Central Palace; and the
together’” Cocktail Party all further Waldorf-Astoria, our new hotel head-
these ends. (uarters.

“IRE Meetings and Shows Accelerate Electronic Progress”

Proceevings of THE LLR.E, February, 1951, Vol. 39, No. 2. Published m Insti i i

Dri £ ' ' l. 39, No. 2. h onthly by The ‘Institute of Radio Engincers, lac., at 1 East 79 Street, New York

fnlc.mlgc); r\rlﬁnmﬁ C§Fyl. me(r:nhc’rs of the Institute of Radio Englnecru $1.00; non-members $2.25. Yearly subscription price: to members $9.00; to non-

20 1927 at th-a “'t ?f:ldda and U.S. 'Possessions $18.00; to non-members in foreign countries $19.00, Entered as second class matter, Oc-

piBglled” for. ter th 'i P;”F officc at Menasha, Wisconsin, under the act of March 3, 1879, Acceptance for mailing at a_special rate of postage is
ed 'for in the act of February 28, 1925, embodied in Paragraph 4, Section 412, I’. L. and R., authorized October 26, 1927.

Table of Contents will be found following page 32A




3 33307 29 e ei ot
i3 ~~,;v- ‘—:7,1?-’;!." 5345)

il iedpd
2B s

iny

R e
IR
.?.:"1,7,.3

DISC CERAMIC LINE

Sprague-Herlec Cera-mite Capacitors are a “must” for modern
television circuits.

Now available in both temperature-compensating (TC) and gen-
eral application (GA) types, Cera-mites meet most application needs
in the 10 mmf to 15,000 mmf capacitance range.

These miniature capacitors offer set designers maximum space
economy, ease of mounting, and improved very-high-frequency
performance.

The flat disc with uni-directional lead construction has minimum
self-inductance and a higher self-resonant frequency than a tubular
design; hence improved v-h-f bypass efficiency.

Sprague-Herlec Engineering Bulletin 601B gives the complete list
of standard ratings as well as performance specifications. Write for
your copy today!

¢ Trademark

THE HERLEC CORPORATION + Milwaukee 3, Wisconsin

{WHKolly owned Sprogue Subsidiary]
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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 capacitor 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,

GENERAL @3 ELECTRIC

3A
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At Bell Telephone Laboratories, radio scientists devised
their latest microwave lens by copying the molecular
action of optical lenses in focusing light. The result
was a radically new type of lens — the array of metal
strips shown in the illustration. Giant metal strip
lenses are used in the new microwave link for telephone
and television between New York and Chicago.

The scientists went on to discover that the very same

Waves from the sound source at left are focused by the lens
at center. In front of the lens, a moving arm (not shown)
scans the wave field with a tiny microphone and neon lamp.
The microphone picks up sound energy and sends it through
amplifiers to the lamp. The lamp glows brightly where sound
level is high, dims where it is low. This new technique pictures
accurately the focusing effect of the lems. Similar lenses
efficiently focus microwaves in radio relay transmission

type of lens could also focus sound . . . thus help. too, in
the study of sound radiation . . . another field of great
importanece to your telephone system.

The study of the basic laws of waves and vibrations
is just another example of research which turns into
practical telephone equipment at Bel] Telephone Lab.
oratories . . . helping to bring vou high value for vour
telephone dollar.

BELL TELEPHONE LABORATORIES

® WORKING CONTINUALLY TO KEEP YOUR TELEPHONE

SERVICE ONE OF TODAY’S GREATEST VALUES




ONE OF A LINE

A tiny telephone type—the Guardian Series 695 D.C.
Relay has distinguished itself in wartime communica-
tions equipment. For inter-plane—intra plane—ground
to plane—ship to shore radio—walkie talkie—field tele-
phone equipment—the Guardian Series 695 D.C. is un-
excelled. Contrary to conventional design, armature on
this relay is formed outward, away from coil, permitting use of a
longer coil without increasing overall length of the unit. Arma-
ture hinges on a frictionless bearing which requires no lubrica-
746 tion. Proper balance of copper winding and volume of iron on
field piece result in maximum flux density without oversaturation
G U A R D l A N of iron. Series 695 D.C. Relay is capable of carrying up to 6 single
pole, single throw contact combinations.
SERIES 695 D.C. Ca.n t.>e hermetically sealed as a. standard
unit in Lug Header type housing or, to

specification, in A. N. Connector, Screw
Terminal, or Lug Header type housings.
-y 3 ~

; S A |
:
acade 2 ! 4‘ !ﬂ
1 - - 'J, a
Series 30 A.C. Series 210 A.C.—215 D.C. Series 220 AC. Series 595 D.C. Series 610 A.C.—615 D.C.

WRITE OR WIRE...FREE CATALOG, SPECIFIC RECOMMENDATIONS, NO OBLIGATION.

GUARDIANWELECTRIC

1628-B W. WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETE LEME OF RELAYS SERVING AMIRICAN sNDUSTRY

PROCEEDINGS OF THE I.R.E. February, 1951 54




TRUSCON... o name you can huild,| on

WOW, Omaha, Nebr_, Truscon
Self -Supporting Radio Tower,
500 feet high overall.

world leader in |better| radio tower engineering

Truscon experience in radio tower
engineering is world wide. .. meeting all
types of topographical and meteorological
conditions . .. and supplying many diffcrent
tower types—guyed or self-supporting
... tapered or uniform in cross-section
...for AM, FM or TV transmission.

Your phone call or letter to any
convenient Truscon district oftice, or

to our home office in Youngstown, will e
WHDH, Boston, Mass, Three WSAM AM-FM, Saginaw,

bring you immediate, capable engineering '
. .. Call . d Truscon Guyed Towers; 565 Mieh. Truseon Self-Supporting
assistance. Lall or write today. feet, 605 feet, and 645 feet high Tower, 36 feet high

54'-'-( t
i ﬁL&ﬁ,

KA A-284, Owatonna, Minne-
sota, Northern Natural Gas |
Co. Truseon Self-Supporting

Tower, 260 feet high. WXEL-TV Cleveland, WTCH, Shawano, Wis- WMRI-FM, Marion WEMP-FM Milwaukee,

Ohio. Truscon Self- consin, Truscon Self- Indiamu. Truscon Self i

0 < T 4 . " Wisconsin. Truscon

Supporting Tower, Supporting Tower, Supporting Tower. Self-Supporting Tower
437 feet high, 240 feet high. 336 feet high. 456 feet high h

TRUSCON® STEEL COM PANY Youngstown 1, Ohio

Subsidiary of Republic Steel Corporation

Bl PROCEEDINGS OF THE I.R.E. February, 1951
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COMPLETE, WIDE-BAND INSTRUMENTATION FOR
DISTORTION-FREE, FAST-PULSE MEASUREMENT!
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SPECIFICATIONS

—hp— 46DB PAST PULSE AMPLIFIER

FREQUENCY RESPONSE: Closely matches Gaus-
sian curve. Hf 3 db paint is approx. 140
me. Lf 3 db point is approx. 50 kc into
200-ahm load.

MAXIMUM OUTPUT VOLTAGE: High bias, ap-
prox. 125 v. negative open circuit. Nor-
mal bias (linear amplification) approx.
8 v. peak into 200-ohm load or 16 v.
peak open circuit, pos. or neg. pulses.

GAIN: Approx. 15 db into 200-chm load.

INPUT IMPEDANCE: Approx. 200 ohms.

RISE TIME: Approx. 0.0026 usec.

DELAY: Approx. 0.016 psec.

DUTY CYCLE: 0.10 max. for 125 v. output pulse.

LINEARITY PULSE OPERATION: See Figure 1.

MOUNTING: Relay rack. 5" x 19”. 6" deep.

POWER SUPPLY: 115 v. 50/60 cps. 35 watts.

PRICE: $225.00 f.0.b. tactory.

—hp— 46DA WIDE-BAND AMPLIFIER

(Specifications same as Model 460B except:)

MAXIMUM OUTPUT VOLTAGE: Approx. 8 v.
peak open circuit; 4.75 v. peak into 200-
ohm load.

GAIN: Approx. 20 db with 200-chm load.

DELAY: Approx. 0.012 psec.

PRICE: $185.00 f.0.b. factory.

—hp— 46A ACCESSORIES

—hp— 46A-16A PATCH CORD — 200-ohms, 2
long. $18.50.

—hp— 46A-16B PATCH CORD — 200-chms, &'
long. $25.50.

—hp— 46A-95A PANEL JACK—For 200-0hm ca-
bles, low capacitance. 1% " dia. $7.50.

—hp- 46A-95B CABLE PLUG—For 200.ohm ca-
bles, low capacitance. $7.50.

~hp- 812-52 CABLE—200-0hm cable in lengths

to specification. Per foot $1.75.

46A-95C 50-OHM ADAPTOR — Type N

connector for coupling 50-0hm line into

—~hp— amplifiers. $15.00.

~hp— 46A-95D0 ADAPTOR—Bayonet sleeve for
connecting —hp— 410A VTVM to output of
460A/B amplifiers. $15.00.

~hp- 46A-9SE CONNECTOR SLEEVE —Joins two
46A-95B CABLE PLUGS. $7.50.

~hp— 46A-95F ADAPTOR—For connecting to
5xp CRT. $10.00.

~hp- 46A-95G ADAPTOR—For connecting to
Tektronix type 511 oscilloscope. $12.50.

Dota subject to change without notice.

"-jﬂ LY

—hp-

BY

r

Y v
=
-

. HEWLETT-’?

Here at last is complete instrumen-
tation for true amplification of fast
pulses at high power levels sufficient to
operate scalers or counting meters, cath
ode ray tubes, or to give more than 100
mc band-width to your present oscillo-
scope. New —/p— 4608 Fast-Pulse Am-
plificrs, in cascade with —hp— 460A
Wide-Band Amplifiers, amplify up to
125 volts, open circuit (limited duty
cycle). This permits full deflection of
5XP cathode ray tubes, or 2-inch deflec-
tion of SCP tubes. Ultra-short rise time
of 0.0026 psec, combined with zero
overshoot, insures distortion-free ampli-
fication of pulses faster than 0.01 psec.

PEAK VOLTS QUTPUT
{(orEn civcul

. .

PEAK YOLTS INPUT

: Linearity of -hp- 4608 Fost-Pulse Amplifier

@ Y
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UP TO 90 DB GAIN IN CASCADE! AMPLIFIES MILLI-
MICROSECOND PULSES! RISE TIME .0026 uSEC!
125-VOLT OPEN-CIRCUIT OUTPUT! GIVES OVER 100 MC
BANDWIDTH TO YOUR STANDARD OSCILLOSCOPE!

New -hp- 460B Amplifier, cascaded
with ~hp— 460A provides linear ampli-
fication of 16 volts peak output and
pulse amplification of 125 volts output
(slight non-linearity). This combina-
tion provides maximum usefulness in
fast-pulse study for nuclear radiation
work, television or VHF research; for
increasing frequency range of your oscil-
loscope, or general wide-band Jabora-
tory amplification. In addition to the
above instrumentation, —hp- also offers
series 46A accessories—a complete set
of 200 ohm cables, adapters and fittings
for inter-connecting amplifiers or patch-
ing to oscilloscopes.

Fig. 2: (@) 0.01 usec pulse through -hp- 4608 Amplifier
(b) 0.02 usec pulse through 3 amplifiers in cascade

Get complete details, Write direct or see your -hp- sales representaltive,

HEWLETT-PACKARD COMPANY

21770 Page Mill Road

Palo Alto, California, U.S. A.

Sales Representatives in all principal cities.

ACKARD

INSTRUMENTS

Export: Frazar & Hansen, L1d., San Froncisco, New York, Los Angeles

e PON——




Exploration

s pecialization in resistors lets IRC

concentraté on research and quality control to
a greater degree than any other supplier.

Result :— IRC exploration anticipates future resistor

needs—improves existing products—and controls

S 2 ot e e d

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

FLAT POWER WIRE WOUND RESISTORS




Engineered for high voltage applications where high
resistance and power are required, IRC Type MVX
Resistars are particularly svited to many types of
television and electronic circuits. Unique application of
IRC’s praven filament resistance coating in helical
turns on a ceramic tube pravides a conducting path
af long, effective length. Result: A unit of high resis-
tance value with resistance materials having relafive-
ly low specific resistance. Type MVYX’'s have 2 wott
rating, are exceptionally stable—permi} the use of
high voltage on the resistor while keeping voltage
per unit length of path comparatively low. Send

DEPOSITED CARBON PRECISTORS coupon for complete details in Bulletin G-2.
A unique combination of accuracy, stability and economy makes IRC .
Deposited Carbon PRECISTORS ideal for applications where carbon -

compositions are unsuitable or wire-wound precisions too expensive. Instru-
mentatian, advanced electronics and critical television circuits also benefit
from their wide range of values, low voltage caefficient, excellent frequency
characteristics, predictable temperature characteristics, high volt-
age rating, low noise level and small size. Coupon brings
full particulars in Bulletin B-4.

Sealed-precision IRC Type MF
Resistors are campletely impervious to moisture—have proved themselves
dependable voltmeter 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 glazed, hermetically sealed ceramic tube.
MF’s are campact, 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 as well as DC. Mail
coupon for full data in Bulletin D-2.

INTERNATIONAL RESISTANCE CO. A
405 N. BROAD ST., PHILADELPHIA 8, PA.

W‘WMWLW (’AMMI, Sm‘; AN~ Please send me complete informotion on the items checked below: —

Power Resistors ® Voltmeter Myltipliers o :lo" :Nirc(CVV'ound D;:oa;!'ed S iion
*» Insulated Composition Resistors * Low esistors (C-1) PRECISTORS (8-4)
Wattage vWire Wounds ¢ Volume [ High Voltage Resistors (G-2)  [] Voltmeter Multipliers (D-2)
Controls * Voltage Dividers ® Precision 2
WP Wouhds ' Depasited| Carbion [ Name and address of local IRC Distributor
Precistors * Ultra-HF and High
Voltage Resistors * Insulated Chokes NAME .. R — P e Tt WA o
INTERNATIONAL TTE. ... - e v e BB BT Ters Belle o e ¢ e B
RESISTANCE COMPANY ... P iy B Cera i A O Al
ADDRESS. . oc v iMoo viie o s clbaaee @Toee go coWswad oyl o HOEIEES
[« & 2 R SRR R R 2ONE........STATE....ccvevevnen

4. P. AANDT & CO.. ADV. AGENCY
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-V _STACKPOLE

Technically, Stackpole Ceramag Cores are

Vlower losses with higher molded from a metallic oxide powder mixture
efficiency and lower operat- which, when properly handled during processing,
ing temperatures promotes cubic crystal growth. This results in a

non-metallic material having low eddy current loss
v Lighter weight, smaller sizes and exceptionally high permeability.

for more compact construc- Practically, Stackpole’s skill in the highly critical
tion, lower costs of finished fabrication of these cores in production quantities
equipment has resulted in lower costs and higher standards

of performance and dependability for the nation’s

« Much higher permeability leading television receivers.

V Less corona effect Besides the more popular standard Ceramag core
types illustrated above, many specials are regu-
v Lower cost larly supplied.
HPR-639 ~ge
101 PROCEEDIN( I1.R.E February, 1951
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Le"s Put 'he Chill on a Hot SUbie¢' oo o

| TERMINALS

PROTECT PROODUCT
PERFORMANCE

v
e 2 7 -

; N THE FUSITE CORPORATION

As you read this message engineers the country over are hard
at work planning, experimenting on fused hermetic sealing for their
company's electrical product.

When the subject of a so-called glass terminal comes up (and
it's bound to) they're apt to talk in terms of thermal shock. That's
where Fusite Hermetic Terminals come in.

Take the interfusion of steel and inorganic glass that is a Fusite
terminal. Apply the sizzling heat of a soldering or welding opera-
tion. And if you want to be ornery, shove it right out on the shipping
dock on a zero day.

What happens?

Absolutely nothing. Your seal remains as tight as your productios
skill made it. All Terminals remain as smooth, as rugged, and
uniform as only Fusite makes them.

Would you like to know more, or see samples? Write to Dept. E.

TERMINAL ILLUSTRATED 908HTO—For plug-in to stand-
ard “Octal” sockets. Available with two to eight hollow
tube electrodes.

(

L CARTHAGE AT HANNAFORD, NORWOOD, CINCINNATI 12, OHIO

PROCEEDINGS OF THI: LRI
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and now--

the magic link ;
for closed circuit tv |

Camera Signal The Dumitter

the dumi'"'

Actually a miniature closed-circuit television transmitter.
Takes signal directly from any standard camera chain, modu-
lates a carrier frequency of either Channel 2 or 3, and feeds
via cable directly through the antenna posts of standard TV
receivers. Receivers operate exactly as though tuned to a tele-
cast on that Channel.

Performance superiov to other forms of transmission. Audio
and video reception absolutely free from outside interference.
Truly, the MAGIC LINK for closed-circuit television.

Ideal for use in industrial television applications, for field
demonstrations of TV receivers, for studio use, for sales
meetings, and countless other uses. Does away with expensive,

bulky equipment and circuitry modification of receivers. u

%{/&# THe 7%7‘;;4

Standard TV Receiver

er

Feeds up ta 125 standard TV receivers.

Distributes signals an standard TV Channel 2 ar
3 via cable thraugh regular antenna pasts af
receivers. Na madification of receivers necessary
Receivers may be switched ta regular telecast
reception at any time.

Feeds receivers bath videa and audio thraugh single
caaxial cable up ta several thausand feet.

Na terminal equalization nec
is anly at carrier frequency.

Uses signal fram any standard camera chain withaut
interim equipment.

y os att

Campletely stable — requires na aperatar.
Light, campact, campletely stable.
Na license required.

UMDN

m ALLEN B. DU MONT LABORATORIES, INC.

Television Transmitter Division, Clifton, N.J.

12a
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CLEVELITE and COSMALITE

9

o
t\\“ﬂ‘ﬂ Pﬂ‘ﬁ

ALSO USED WIDELY
BY MANUFACTURERS
OF ELECTRICAL
EQUIPMENT . ..

FOR ITS HIGH
DIELECTRIC STRENGTH
... LOW MOISTURE
ABSORPTION . ..
STRENGTH, LOW LOSS
AND GOOD
MACHINEABILITY.

AVAILABLE IN
DIAMETERS,

WALL THICKNESSES
AND LENGTHS TO
MEET ENDLESS
SPECIAL OR NEW
ADAPTATIONS.

INQUIRIES

ARE GIVEN
IMMEDIATE
ATTENTION.

ASK FOR SAMPLES

PROCEEDINGS OF 111E [.R.E
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PLANTS AND SALES OFFICES ot Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N. Y., Jamesburg, N.J.

PHENOLIC TUBING

Meets the Most Exacting Specifications!

e o o
A Grade for Every Need:
CLEVELITE
Grade E .. .. ... Improved post cure fabrication and stapling.
Grade EX . . . ... Special grade for TV deflection yoke sleeve.
Grade EE .. . ... Improved general purpose.
Grade EEX . .. .. Superior electrical and moisture absorption
properties.
Grade EEE . .. .. Critical electrical and high voltage applications.
Grade XAX . ...Special grade for government phenolic specifications.
COSMALITE
Grade SP . .. ... ?ost cure fabrication and stapling.
Grade SS ... ... General purpose.
Grade SSP . . . .. General purpose—punching grade.
Grade SLF . .. .. Thin wall tubing—high dielectric and compression

strength.

CLEVELAND PHENOLIC TUBING

THE FIRST CHOICE OF THE RADIO AND TELEVISION INDUSTRIES.
EXCELLENT SERVICE AND PROMPT DELIVERIES ASSURED.

* Trade Marks

CLEVELAND CONTAINERZ

6201 BARBERTON AVE. CLEVELAND 2, OHIO

ABRASIVE DIVISION at Clevelond, Ohlo
CANADIAN PLANT: The Cleveland Container, Canodo, Ltd., Prescott, Ontario

REPRESENTATIVES
NEW YORK AREA R T. MURRAY, 614 CENTRAL AVE. EAST ORANGE, N. J.

NEW ENGLAND R. S. PETTIGREW & CO., 968 FARMINGTON AVE.
WEST HARTFORD, CONN

CANADA WM. T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO

13a




Outstanding Advantages
of the new
Mallory Spiral Inductuner

. A single control for easy selection
and fine tuning of any television
or FM channel.

2. Easily adapted to UHF converter use.

3. Excellent stability eliminates fre-
quency drift.

4. Supplied in two-, three- or four-
section designs.

5. Far more quiet operation; permits
high signal-to-noise ratio in front
end designs.

6. Free from microphonics.

7. Greater selectivity on high fre-
quency channels.

8. Eliminates “bunching” of high
band channels.

9. Simplifies front end design and
production.

10. Reduces assembly costs.

11. Choice of: 6 turn unit continu-

ously tunes from channels 210 13;

4 turn unit tunes only channels

2 to 6, FM, 7 to 13; 3 turn unit

tunes only the 12 television

channels.

Mallory TV Front End

Limits Oscillator Radiation

Mallory engineering has accomplished the development of a TV Front
End Assembly which avoids interference by the receiver with nearby
sets and other electronic equipment.

Built around the four-tuned circuit Spiral Inductuner®. this new front
end is designed to restrict radiation from the oscillator. In addition,
the oscillator and converter are shielded from the RF amplifier. And,
each section of the Inductuner is provided with its own special shielding.
Thus. Mallory now offers TV manufacturers a front end that is réady to
perform within the strict standards contemplated for oscillator radiation.

That’s service beyond the sale!

The Mallory Front End is universally adaptable. It features higher gain.
and lower signal-to-noise ratio. Designed around the Inductuner. it is
available with or without indexing provisions. in 3 and } revolution
designs. Also available in 6 turns without the indexing feature.

*Reg. trade mark of . R. Mallory & Ca., Inc. for inductance twning devices covered by Mallurv-Ware patents

Television Tuners, Special Switches, Controls and Resistors

SERVING INDUSTRY WITH

Electromechanical Products
Switches
}ibrators

Resistors
TV Tuners
Electrochemical Products
Capacitors Rectifiers
Mercury Dryv Batteries
Metallurgical Products

Contacts Special Metals
I elding Materials

14A

P.R. MALLORY & CO. Inc.

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

PROCEEDINGS OF T'HE I.R.E. February, 1951




A New Concept 1n Preciston Potentiometer;s. 2%

THE MODEL J

Helipot

o W

ey

If i’s a tough potentiometer problem, bring it to Hﬂllpnt
—for Helipot hos facilities ond know-how unequolled in the industry for mass-producing
precision potentiometers with advonced operating ond electrical features.

This recently-developed ‘Model J' Helipot, for example, combines several revolutionary od-
voncements never before avoiloble in the potentiometer field . ..

Precise Mechanical Concentricity

Modern servo mechanisms and computer
hook-ups require high mechanical precision
to insure uniform accuracy when connected
to servo motors through close-tolerance gears
and couplings.

In the *“Model J.” close concentricity
between mounting surface and shaft is as-
sured by a unique mounting arrangement.
The unit can be aligned on either of two
wide-base flange registers and secured with
three screws from the front of the panel...
or it can be secured with adjustable clamps
from the rear of the panel to permit angular
phasing. Or if preferred, it can be equipped
with the conventional single-hole bushing
type of mounting.

In addition to accurate mounting align-
ment, exact rotational alignment is assured
by the long-life, precision-type ball bearings
upon which the shaft rotates. Precise initial
alignment coupled with negligible wear
mean high sustained accuracy.

High Electrical Accuracy

Helipot products have long been noted
for their unusually high electrical accuracy
and the “Model J” embodies the latest ad-
vancements of Helipot engineering in this
field.

For example, tap connections are made
by a new Helipot welding technique whereby

PROCEEDINGS OF THE I.R.E.

the tap is connected to only ONE turn of
the resistance winding. This unique process
eliminates “‘shorted section” problems!

High linearity is also assured by Heli-
pot’s advanced production methods. Stand:
ard “Model J” linearity accuracies are guar-
anteed within *0.5%. On special order, ac-
curacies to *0.15% (capacities of 5000
ohms and up) have been obtained.

Ball Bearing Construction

The shaft of each “Model J” is care-
fully mounted on precision-type ball bear-
ings that not only assure sustained rota-
tional accuracy, but also provide the con-
stant low-torque operation so essential for
servo and computer applications. Starting
torque is only % of an inch-ounce (*.25 in.-
0z.) —running torque, of course, is even less.

TYPICAL 6 GANG
MULTIPLE ASSEMBLY

independent Phasing

When using the “Model J” in ganged
multiple assemblies. each section can be
independently phased electrically or me-
chanically —even after installation on the
panel — by means of hidden internal clamps
controlled from outside the housing. Phas-
ing is simple, quick, accurate!

Mass-Production Economies

In addition to its many other unique
features, Helipot engineers have developed
unusual techniques that permit mass-produc-
tion economies in manufacturing the “Model
J”. Actual price depends upon the number
of taps required, special features, etc....
but with all its unique features, you will
find the “Model J” very moderate in cost.®

Wide Choice of Designs

The “Model J” Helipot is available in
a wide selection of standard resistance
ranges—50, 100, 1,000, 5,000, 10,000, 20,000,
30,000 and 50,000 ohms...in single- or
double-shaft designs . .. with choice of many
special features to meet virtually any re-
quirement within its operating field.

*Write for Bulletin 107 which gives complete dato and

ge

THE |

price information an the versatile ‘“Model )’ Helipot!

CORPORATION

]
South Pasadena, California
Field Offices: Boston, New York, Philadelphio, Rochester, Cleveland, Detroit, Chicago, St. Lovis,
Los Angeles and Fort Mvers, Florida. Export Agents: Frotham Co., New York 18, New York.
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HRIGH-POWER VHF TV

4W20000A

Water-Cooled Power Tetrode

* 20 Kw Peak Sync. Output

2L “w Water
TYPE 4W20000A POWER TETRODE
CLASS-B LINEAR AMPLIFIER—TELEVISION SERVICE T
TYPICAL OPERATION (Per tube, 5-Mc. Bandwidth, 216 Mc.)
Peak
Load Impedance
Effectiv gt Piate Line Q
Volt. 0
gC P.ate é fge x\ Anode
D-C Screen Voltage 1000 Volits
D 0 Ma 16
DC- Grid Voltage t
Peak R 8% Vo
Plate Power Input K
Plate Dissipation K 12
Plate Power Qutput 20 Kw
Screen Grid

For the practical approach to high-power TV through channel 13,

here is the tube . . . the new Eimac 4W20000A power tetrode. Control Grid

Among the features of the 4W20000A are a unipotential cathode

of thoriated tungsten heated by electron bombardment, a water- Cathoda
cooled anode rated at 20 kw dissipation, and coaxially arranged
terminals. _ Heater

oAl

This new tube's potential applications are not limited to TV service.
Data on typical operation in class-C telegraphy or FM telephony
as well as class-B linear TV amplifier service are included in a
comprehensive data sheet . . . available for the asking.

Eitel-McCullough, Inc.
San Bruno, California

L4
Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California 4%

SEE THE 4W20000A =
at the March IRE Show, Booth 36

16A i C1 R.E February, 1951
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CERAMIC DISK CAPACITORS

Hi-Q Ceramic Disk Capacitors for by-passing, blocking, or coupling are
being used by the millions by television receiver manufacturers who
demand the utmost in performance.

Unit cost, time and labor may be saved by using several of the mul-

\ tiple capacity Hi-Q Disks where applicable in your television circuit.
\ Muluple capacities having a common ground are available in standard
\ units as shown in the chart below. Hi-Q Disks are coated with a non-
\ hydroscopic' phenolic {0 insure protection against moisture and high
\ humidities. Hi-Q Disks like all other Hi-Q components assnre you of
\ the highest quality workmanship at the lowest possible cosl.
\\ Our Engineers are ready and willing to discuss the application of
\ these highly efficient, dependablv capacitors in your circuits. Write
\ today for your FREE copy of the new Hi-Q Datalog.
\
_ \
— e I S va—
—— | { A l B ' o
Type : | . :
< | Diameter | Lead Width | Thickness
(e - t —+- — —1 -— —_—
.D. .00047 16’ max. 346"’ _t Yie'’ 52" max. |
. .0008 | %6’ max. : 346’ t 146’ | %42 max.
.D. .001 L % max. | W T e’ | %h2" max.
..0015 | %" max. | w” e | A2 max.
l 1 1"
..002 l The' max. ' 1 t Jé s42"' max.
| 004 19" vt | sy
5 942 max. 4’ o ., 532 mMax.
; 14
l._ . .005 19%,"” max. | %' ! $42" max. |
} >
.D. .01 3" max. | LA 't e’ 542" max. |
|
. 2x.001 194,"" max. %" i 15" 542" max.
. 2x.0015 194, max. l ' t 15" 542" max.
. 9x.002 194" max. | 3" T 4y 542’ max.
. 2x.003 34" max. 3 g 542’ max.
. 2x.004 %" max. w’ T | osa2 max.
. 3x.0015 34" max. W’ 1o 542" max.
3x.002 %" max. t s T 14" i $42" max.
Insulatian: Durez and Wax impregno'ed.. T —l;\;hlion R;sinonce 7500::g;h;n| ml_n.—_
Leads ’22 gavge pure lin{\e.d dead saft capper Pawer Factar: Max. 2.5% at1 KC at nat
Capacity : Guaranteed mininum as stamped. aver 5 valts RMS,
All capacitance measurements made at 25 C Test Valtage : 1500 valts D. C.
at | KC ot o test valtage nal aver 5 valts RMS,

JOBBERS — ADDRESS: 740 Belleville Ave., New Bedford, Mass.

Electrical Reactance Corf.

SALES.OHICES: New York, Philadelphia PLANTS: Olean, N. Y., Franklinville, N. Y.
Detroit, Chicago, Los Angeles Jessup, Pa., Myrile Beach, s. C.

PROCEEDINGS OF THE 1.k.E February, 1951 7
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ndw! laminated plastic

esigned especially for

S0 =

$
5 cycle work!

combining 3 important properties
in one grade:

l High arc resistance

ZGf_)od- dimen‘sioinal stability

3g,ow power Iosis at 60 cycles

———————

Made of a coarse weave fabric, bonded with arc resistant
resin, Has good punching and excellent machining qualities.
Can be laminated-molded to a wide variety of shapes. Avail-
able in sheet form from 1/32” to 1" thick, natural color, semi-
gloss finish. You'll find plenty of uses for this useful new
Formica grade . . . so send for your free Z-80 sample and
complete engineering data today.

Productive

THE FORMICA COMPANY
4698 SPRING GROVE AVENUE EORMICA'

CINCINNATI 32, OHI0

at Work in Industry

18a

News—New Products

These manufacturers have invited PROCEEDINGS
readers to write for litersture and further technical

information. Please mention your I.R.E. affiliation.

Aircraft Signal
Generator

A signal generator for complete testing
of airborne omnirange and localizer re-
ceivers in aircraft or on the bench has been
introduced by the Aircraft Radio Corp.,
Boonton, N. J.

The unit, designated as Type H-14, has
a frequency range of 108 to 118 Mc, and
can be used for all necessary quantitative
bench tests. It provides facilities for test-
ing 24 omni courses, plus left-center-right
checks on both amplitude and phase
localizers. The output for outside checks is
1 volt into 52 ohm line, and for bench
checks, 0 to 10,000 uv.

New Tape Recorder

A high-fidelity magnetic tape recorder,
with a range of 15,000 cps on half-track
tape recorded at 7} inches per second is in
production at Ampex Electric Corp., 131
Howard .\ve., San Carlos, Calif.

The capacity of this Model 400 is 132
minutes on a single 10-inch reel.

Other features include three magnetic
heads shielded in a single housing, a built-
in vu meter, and a single control switch for
forward, rewind, and record. The machine
also provides 15 inches per second tape
speed by simply turning a switch. At 7%
inches per second flutter and wow is less
than 0.25 per cent; frequency response is
*4 db, 30 10 15,000 cps. At 15 inches per
second flutter and wow is less than 0.2 per
cent; frequency response is +2 db, 30 to
15,000 cps.

(Continued on page 224)
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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 "oal” CORES
g of DELTAMAX
4-79 MO-PERMALLOY

PULSE TRANSFORMERS
NON-LINEAR RETARD COILS

and TRANSFORMERS SUPERMALLOY*

PEAKING STRIPS, and many other
speciallzed applications.

In addition to the standard toroids described at left, Arnold

RANGE OF SIZES Tape-Wound Cores are available in special sizes manufac-
Senold 3 O WA tured to meet your requiremcms—toroidal, rectangular or
rno ape-Wound Torolds are { 4 g a
avallable In eight sizes of stand- square. Toroidal cores are supplied in protective cases.

ard cores—all furnished encased
in molded nylon contalners, and
ranging in size from 2" to 2'2"
1.0., %'’ 1o 3 0.D., and Y3*’ to
Y2'’ high.

RANOE OF TYPES THE ARNOLD [NGINEERING (GOMPANY

These standard core slzes are
avallable In each of the three
magnetic materials named, made
tromeither.004’/,.002" 0r.001*’
tape, as required.

“Manufactured under licensing arrangements with Western Elecirie Company. wao 318

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CQRPORATION )

General Office & Plénh.Marengo,'m:th 0 %’,

PROCEEDINGS OF THE |.R.E February, 1951
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LITTLE DEVIL

%/ COMPOSITION
/ﬁiﬁ/ RESISTORS

Resistance and wattage are clearly
marked on every one of these tiny,
rugged insulated composition resis-
tors. Three sizes: 1%, 1 and 2.watt in
all RMA resistances. Tolerance *5%
and *£10%.

TYPE AB
POTENTIOMETER

It’s quiet! This Type AB Poten-
tiometer has a resistance unit
that’s solid molded. As a re-
sult, the noise level often be-
comes less with use. Has a 2-
watt rating, good safety factor.

BROWN DEVIL
WIREWOUND

,,\/ RESISTORS

Dependable vitreous-enameled units,
in a size small enough to fit most in-
stallations. Easily mounted by 115"
tinned wire leads. Three sizes: 5, 10,
and 20 watts. Tolerance *10%.

DIVIDOHM ADJUSTABLE
. RESISTORS

These wirewound resistors, with one
or more adjustable lugs, provide a
convenient means of obtaining odd
resistance values. Stock units made in
10, 25, 50, 75, 100, 160, and 200-watt

sizes, in many resistance values.

-

RHEOSTATS

and 1000-watt sizes.

5 - RADIO
g FREQUENCY
j CHOKES

Singlelayver wound on low

power-factor steatite or bake-
lite cores, with moistureproof
coating. Seven stock sizes for
all frequencies, 3 to 520 me.
Two unit~ rated 600 ma, others
rated 1000 ma.

CLOSE CONTROL

Insure permanently
smooth, close control.
Widely used in indus-
try. All ceramie, vitre-
ous enameled; 23, 50, 75,
100, 150, 225, 300, 500, 750,

DUMMY
ANTENNA
RESISTORS

For loading transmit.
; ters or other r.f. sources.
New, rugged, vitreous-enamelcd
units are practically non-rcac-
tive within their recommended
frequency range. 100 And 250.
watt sizes, 52 to 600 ohms, +3%.

529

Favorite of engineers everywhere!
Solves Ohm’s Law problems with one
setting of the slide. Also has parallel
resistance and slide rule secales.

20A

engineers. designers. and servicemen

rro countless thousands of technical men all over the world —

the name OHMITE

has hecome synonvmous with dependability. There is good

reason for this overwhelming opinion. Everv Ol M ITE product
is carefully designed and constructed to give exira performance
and long life under severe service conditions. When vou need
dependalle resistance components. plav safe and specifv OIIMITE.

OHMITE MANUFACTURING CO., 4861 Flournoy St., Chicago 44, II.

Be 2@4&'%&% HM"TE@ TAP SWITCHES

Wnite
on Company
letterhead for

CATALOG 40

RHEOSTATS
RESISTORS




COST OF
PRODUCTION

capacitor, the cost of materials is small — fo -

few materials arc used. It's the know-how of

MATERIALS |

putting these minute quantities of materials
together that really counts.

Tiny as it is, the El-Menco CM-15 high-capacity
fixed mica condenser exceeds the strict requirements of
the Army and Navy. It is tested for dielectric strength at

double its working voltage before leaving the factory —

CM-15 MINIATURE CAPACITOR

Actual Size 9/32” x 1/2" x 3/16"

For Television, Radio and other Electronic
Applications.

2 mmf. to 420 mmf. cap. at 500v DCw.

most critical operating conditions and climate extremes. 2 mmf. to 525 mmf. cap. at 300v DCw.

for insulation resistance and capacity value. You can
always depend on this mighty midget — even under the

Temp. Co-efficient - 50 parts per million
per degree C for most

ALWAYS SPEC'FY ;cpoc;ty values.
6-dot color coded.
EL-MENCO CAPACITORS

THE ELECTRO MOTIVE MFG. CO., Inc.

WILLIMANTIC CONNECTICUT

Write on your firm letterhead for ‘

... EHNenco. -,

CAPACITORS

AR FOREIGN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT DEPT. AT WILLIMANTIG, CONN. FOR INFORMATION.
CO ELECTRONICS, INC. 103 Lafayette St, New York, N. ¥.—Sole Agent for Jobbers and Distributors in U.S. and Canada
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NOISE ANALYSIS e

Used by more engineers
than all other prefessional
tape recorders combined

. INC.

360 NORTH MICHIGAN AVENUE
CHICAGO 1, ILLINOIS

22A

PROCESS GONTROL
VIBRATION TESTS e TELEMETERING

Write for NEW CATALOG

Mognecord, Inc., Dept. P-2

360 N. Michigan Ave., Chicago 1, III,

Send me further information on Magnecord
taperecordings for industrial **Sound’ " Research.

News—New Products

These manufacturers have Invited PROCEEDINGS
readers to write for literature and further technical

information. Please mentlon your I.R.E. affiliation

Continued from page 184

New Amplifier
A new wide-range, low-distortion .
plifier sysiem A-20-§ is available from The

Electronic Workshop, 35! Bleecker St
New York 14, N. \

r

emge

I'he four input channels, including an
equializer-preamplifier for any of the avail
able magnetic phono cartridges, have in
dependent level adjustments. A\ four-po
tion treble cut-off filter reduces higl
frequency noise and distortion. \ loudn
compensated volume control is provide
as well as separate bass and trebie cont
giving 18-db boost or cut. The treble ¢
trol equalizes for high-frequency recordin
characteristics

\ noise suppressor can be convenient!
connected into the system to be effective
on all channels. \ recorder output which
15 unaffected by settings of the tone and
volume controls is included

I'he 18 db of feedback in the amplific
affords excellent loudspeaker damping a
long tube life. Distortion at 20 watts is les
than 1 per cent. Full power is delivere
over the entire audio range

\ somewhat simplified system, the S-20
1s also available.

Television Deflector Yoke
Core

\ high-permeability core for deflection
of wide-angle, large-screen, kinescopes i
available from Westinghouse Electric
Corp., I'. O. Box 2099, Pittsburgh 30, I’a

Made of Hipersil, a cold-rolled, grain
oriented electrical steel. the core has low
reluctance at all flux densities

'he core is wound and bonded in cir-
cular form from a continuous strip of 5-mil
material. It is then cut into two
shaped pieces for assembly around the de-
flection coils. The firm claims that the ex-
tremely thin laminations plus superior
magnetic characteristics of the steel result
nimproved linearity and sharper pictures
The cores are rugged and completely free
from magnetic instability due to change in
temperature.

Yhe core is available in sizes to suit the
application

Continued on page 234
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News—New Products |

These manufacturers have invited PROCEEDINGS

readers to write for literature and further technical

information. Please mention your |.R.E. affiliation.

Continued from page 22A4)

Plug-In Electronic Chassis

To meet a variety of requirements for
compact, lightweight electronic assemblies,
Avion Instrument Corp., 121 E. 24 St,
New York 10, N. Y. has designed a uni-
versal electronic chassis for use in servo-
mechanisms, pulse and flip-tiop circuits
analog computers, and similar devices. Up
to eight subminiature tubes can be
mounted and wired

The assembly
mounts in a metal
case, filled with a pot-
ting compound, which
provides mechanical
support for the com-
ponents. Input and
output leads are
brought to a stand-
ard octal tube base,
for connection 1o as-
sociated equipment.
Operating weight is
12 ounces.

The chassis is de
signed to operate in
temperatures ranging
from —50° C to
480° C. It meets specification AN-E-19
with respect to condition of altitude,
humidity, and vibration.

Typical assembly is a direct-coupled
basic amplifier having closed-loop charac-
teristics as follows: output, with no load,
—125 to 275 volts and, with 10* ohm load,
— 10 to 40 volts; output impedance, look-
ing into amplifier, 1 ohm (approx.); linear-
ity, variation over entire output range, less
than 10 mv; gain is determined by choice
of external resistors, maximum useful gain,
limited by drift, 25, (approx.); drift, re-
ferred to input, 20 mv (approx.); frequency
response 3 db down at 100 cps; operating
voltages must be regulated to +1 per cent,

Video Distribution Amplifier

The Type 1311 video distribution am-
plifier which consists of five separate isola-
tion amplifiers and an electronically regu-

lated power supply is in production at

Tel-Instrument Co., Inc., 50 [Paterson
Ave., East Rutherford, N. J.
(Continued on page 74A)
23A

AMERICAN PHENOLIC CORPORATION

1834 SOUTH 54th AYENUE

i
s

7

CABLES

AMPHENOL coaxial cables made with Teflon dielec-
tric have low loss and perform satisfactorily at tempera-
tures as high as 500° F. Covering the Teflon dielectric
are two silver coated shields and two wrappings of
Teflon tape. The jacket consists of two fibre glass
braids impregnated with silicone varnish which is
oven baked to provide maximum moisture and abra-
sion resistance.

CONNECTORS

Because impedance specifications of Amphenol RF
Connectors can be depended on, no line unbalance is
inserted, nor is the standing-wave ratio increased.
Amphenol RF Connectors meet the exacting require-
ments of laboratory applications—have longer leak-
age paths, lower loss.

The 82 series connectors illustrated are weather-
proof type HN connectors for use with 50 ohm cable.
These connectors have full 4Kv. rating when used with
Silicone Compound and may be used with 70 ohm
cables when impedance is not critical.

The 83 series UHF connectors illustrated are low
cost general purpose connectors ideal for laboratory
applications. Not constant impedance, but suitable for
general RF transmission below 160 megacycles.

Teflon inserts are standard on the connectors illus-
trated and will be supplied with any AMPHENOL RF
connector on special order.

———— —

CHICAGO 50, ILLINOIS



SHALLCROSS MATCHES YOUR

Precision Resistor
Requirements!

al dependability on
STANDARD INDUSTRIAL USES

40 economical standard types
each available in nume'rous
trical adaptations.
Data Bulletin R3A.

...forre

...over

and sizes,
mechanical and elec
Write for Shallcross

...for JAN
EQUIPMENT

Shalleross is in constant touch with
the latest military precision resistor
requirements. The present line In-
cludes 13 types designed for JAN
characteristic *'B” and 4 types for
characterlstic "'A",

_..for MINIATURI-
IATION PROGRAMS

For years, Shallcross hc?s Iedf
the way in the production 0
truly dependoble_ _close-
tolerance, high-s'oblhiy. re-
isfors in miniature sizes.

it ermeticall :
f;:rl\::r:i'p::dorz ovo':loblz.
a [
V .. for HIGH-STABILITY
s . APPLICATIONS
- Mk Akra-Ohm

Shallcross regularly produces
hundreds of special precision re-
sistor types including precision
power resistors, resistors with
oxidl or radial leads and multi-
unit strip resistors (illustrated) with
either inductive or non-inductive
windings.

Many Shalicross . .
resistfors are available with

to
varanieed 1oler9r'\ce
%0\% ond stability to
0.003%. Matched pairs and
sets are supplied 1o close
tolerances.

SiALICROSS

SHALLCROSS MANUFACTURING COMPANY
COLLINGDALE, PA.

PROCEEDINGS OF THE 1.R.F

WIDE-RANGE, DIRECT READING
CAPACITOR ANALYZER

A laboratory-type Capacitor Analyzer
meeting the need for a highly accurate,
wide-range, direct-reading measuring in.
strument capable of determining the es-
sential characteristics of capacitors has
been announced by the Shallcross Manu-
facturing Co. This versatile instrument
will determine capacitance values betwee

Smmf. and 12,000 mfd.; insulation re
sistance from 1.1 to 12,000 megohms; also
leakage current, dielectric strength, and
percentage power factor. A divided panel
carrying an outline of the operating in-
structions makes it readily possible to use
the instrument without reference to an in-
struction book. The Shallcross analyzer
operates on 110 volt, 60-cycle alternating
current. Literature giving full details will
gladly be sent on request to the Shallcross
Manufacturing Company, Collingdale, P

MULTI-PURPOSE TRANSMISSION
TEST SET

In addition to measuring the electrical
characteristics of telephone lines and equip-
ment the new Shallcross multi-purpose
transmission test set may be used for
efficiency tests on local and common battery
telephone lines and sets, carbon micro-
phones, reccivers, and magnetic micro-
phones. It also provides a fast, efficient
means of testing capacitors, generators,
ringers, insulation resistance, dials, and
continuity. Key switches and dials are used
to select and control the test circuits. The
693 Transmission Test Set is powered by
external batteries. It features compact,
substantial construction and is fully port-
able, thus making it ideal for either field
or laboratory use. Details may be obtained
from the Shallcross Manufacturing Com-
pany, Collingdale, Pennsylvania.

February, 1951
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Production facilities, already the
largest in the steatite industry, 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 o week. Plant No. 5 is on
the way

Current deliveries are not satisfoctory

10 you of 1o us. We were swamped with

rearmament orders for the last quarter
of 1950. But great strides are being
made toward taking care of your re
quirements for AlSiMag custom made
technical ceramics

Every effort is being made to keep

American Lavo Corporation your most

Sty iy otomke, AMERICAN lA VA CORPORATION

49T H YEAR CENAMIC B AD & SIS
CHATTANOOGA 5, TENNESSEE

OFFICES, METROPOLITAN AREA. 671 Broad S1., Mewark, N. ., Mitchell 2 8159 « g Notth LaSalle St., c':n:ml'oolg,?;
PHILADELPHIA, 1649 North Broad 5¢ Stevenson 4.2823 . 105 Sauth ML St Gurl‘l':ld AV
NEW ENGLAMND, 36.8 Brotile $t., Cambridge, Moass., Kirklaond 7-4498 ¢ J Washinglon Ave., a




HEAVY, LLSS EFFI.
CIENT and slower to
assemble, was the orig-
inal Weller Soldering
Gun composed of the
parts shoun. Compare
these with the fewer
partsat right in the new
Gun, and you'll readily
see why the new stream-
lined Weller is so
popular,

THE NEW WELLER SOLDERING GUN handles 250
watts; heats, ready for use, in five seconds; has longer range
1o get into the tight spots, and is equipped with spot light.
Uses current only when trigger is aperated. 1t is assembled
Jaster. Requires nun bolts or nuts. The %' Revere Copper Rod
that replaces the secondary coil in the transformer is sheared,
Sattened, and bent at right angles in a 200-ton press in a
single operation.

WHEN the Weller Manufacturing

Company, Easton. Pa.,, was
completing the development of its
new electric soldering gun, they were
confronted with this problem: The
%" Revere Copper Rod used to re-
place the secondary coil in the trans-
former had to maintain its rigidity

“yet be sufficiently soft so that during
the shearing, coining, and bending
operations there would be no break-
ing or splitting of the rod.

Revere’s Technical Advisory Serv-
ice recommended a certain temper
copper rod. It was discovered that
Weller was getting a twist in the rod
when it was installed in the assem-
bled gun. Other tempérs were tried

26A

COPPER TREATS YOUR PRODUCT BETTER WHEN YOU

® Control Your
Temper

Revere Copper Rod replaces Secondary Coil in Soldering Gun Trans-
Jormer . .. reduces number of parts, makes for a speedier, more
efficient assembly . .. also makes possible a lighter, more conifiact

unit of increased capacity.

and tested. Then a copper rod of a
slightly harder temper than the first
was recommended. That was it!
Proper temper was the key. Proper
temper was also the key to the .291
dia. copper rod used for the Solder-
ing tip itself. For this, too, had to
retain its rigidity and yet remain soft
enough to be coined, punched, and
formed without fracture.

“In additon to being extremely
helpful in arriving at the proper
tempers, Revere also recommended
that we specify our rod in multiple
lengths, and thus save considerably
on scrap. They were also helpful in
solving the problem of ataching the
brass slecve to the secondary rod in

PROCEEDINGS OF THE I.R.E

our Soldering Gun,” the Weller Man-
ufacturing Company tells us.

So you see, Revere’s interest in
your problem does not stop with the
recommendation  of its  products.
Perhaps Revere can help you. Why
not take your current problem to the
nearest Revere Sales Office and see?

REVERE

COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801
230 Park Avenue, New York 17, New York

. . .
Mr'llg: Baltimore, M. Chicago, I1l.; Detroit
Mich.; Los Aug’ele: and Riverside, Calif.; -
New Bedford, Mass.; Rome, N. Y.
Sales Offices in Principal Cities,
Distributors Everywbere.
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THIS 1S THE REASON

CLARE -~ RELAYS

7 leak

i ——— — —

Cut-away View
CLARE Type "K”
Hermetically Sealed Relay

@ Pictured here are ten CLARE Sealed
Relays from which every trace of moisture
and gas is being removed by a high vacuum
pump.

After the first pumping, the enclosures are
flushed with dry nitrogen and again pumped
down to a few microns pressure. While under
this extreme vacuum, enclosures and seals are
tested for leaks by means of the mass spec-
trometer (right). This device can detect a leak
so small that it would take 31 years for one
cubic centimeter of air to pass through it.
Containers are next filled with dry nitrogen
to a pressure of at least one atmosphere.
When the evacuating tubes are pinched off,

the enclosures are hermetically sealed.

More than forty different series of CLARE
hermetically scaled relays...immune to
every type of climatic or environmental con-
ditions . . . are now available to relay users.
Innumerable variations of coil and contact
specifications are possible.

If your relay requirement calls for the utmost
in relay dependability under difficult operat-
ing conditions, get in touch with the CLARE
sales engineer nearest you or C. P. CLARE
& CO., 4719 West Sunnyside Avenue, Chi-
cago 30, INlinois. In Canada: Canadian Line
Materials Ltd., Toronto 13. Cable address:
CLARELAY.

Write for 36-page Clare Bulletin No. 114

CLARE RELAYS

in the Industrial Field




SIGNAL GENERATORS by

AIRCRAFT RADIO €O

——

The Type H-14 Signal Generator, 108-118

‘
1
-

ARC Communication
and Navigation Equipment

Aircraft Radio Corporation also manufactures
LF and VHF airborne communication and nav-
igation equipments—all CAA-Type-Certificated
for scheduled air-carrier use or for those whose
type of flying requires a high degree of reli-
ability and performance. Equipment consists of
light, small units which can be combined to
provide the required operation, whether it be
the 1 Receiver/1 Transmitter {15 pound) instal-
lation in a 2-place helicopter, or a 3 Receiver/2
Transmitter/ VHF Omni installation (70
pouads) in larger 2-engine aircrafe.

28A

megacycles, provides a standard signal
source for the complete testing of VHF
airborne omnirange and localizer receivers
in aircraft or on the bench. It provides for
testing 24 omni courses, plus left-center-
right checks on both amplitude and phase
localizers. Aircraft may be checked out

RPORATION

TYPE H-14

108-118 MEGACYCLES

Tests OMNI Receiving Units
in Aircraft or on the Bench

Checks on:

24 Omni courses
Left-center-right on Phose-
locolizer

Left-center-right on Amplitude-
localizer

o

o

®

@ Omni course sensitivily

@ To-From ond Flag-alarm opero-
tion

o

All necessory quantitative bench
tests

quickly and accurately just before
take-off. RF output for ramp
checks, 1 volt into 52 ohm line and
for bench checks, 0-10,000 micro-
volts. Provision for external voice
or other modulation. AF output
available for bench maintenance
and trouble shooting,

Price: $885.00 ne?, f.o.b. Baanton, N, J.

Provides source of cw or pulse
frequency —modulated RF, power
level —37 to —90 dbm. RF power
meter measures levels from +7 to
+30 dbm. Frequency meter for
measuring output or input RF ac-
curate to better than 20 mc. Pri-
mary purpose of the H-10 is to

h TYPE H-10—Microwave Test Set; 23,500-24,500 Megacycles

measure receiver sensitivity, band-
width, frequency, recovery time,
and overload characteristics, plus
transmitter power and frequency.
Recommended as a standard source
of RF for research or production
testing, Equal to military
TS-223/AP.

Price: $1692.00 net, f.o.b. Boanton, N, J.

TYPE H-12-vuF Signal Generator; 900-2100 Megacycles

Provides source of cw or pulse
amplitude-modulated RF, power
level 0 to —120 dbm. Internal
pulse circuits with controls for
width, delay, and rate, and provi-
sion for external pulsing. Single

dial tuning, frequency calibration
accurate to better than 1%. Built
to Navy specifications for research
and production testing. Equal to
military TS-419/U.

Price: $1950.00 net, f.o.b. Baonton, N, J.

WRITE TODAY far descriptive literature an A.R.C. Signal Gen-
eratars or airbarne LF and VHF communicatian and navigatian
equipments, CAA Type Cerfificated far tfranspart ar private use.

ﬂircraﬂ Radio Corporation

Boonton, N. J.

Dependable Electronic Equipment Since 1928

PROCEEDINGS OF THE ILR.E.
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Look into this

PROFESSIONAL

Telecast Projector

and see years of
Dependable Service
The GPL Model PA-100 — a 16-mm Studio Projector

with the basic features and performance reliability
of the famous Simplex 35-mm Theatre Projectors.

The importance of 16-mm film in televi-
sion programming has called for new
standards of projection quality and de-
pendability. The GPL Model PA-100 is
the first projector designed and built spe-
cifically for television studio use. It is a
heavy-duty film chain projector for opera-
tion with any full-storage type film pick-up.

The professional, sprocket-type inter-
mittent, similar to that used in the finest
35.mm equipment, is quiet and trouble-
free. It provides a vertical stability of bet-
ter than 0.29% over years of service. Film
is protected — tests show more than 4,000

The Model PA-100 is 0 16-mm
projector consistent with the pro-

Sharper Pictures . . . Finer Sound
From Any Film in Your Studio

passages without noticeable film wear.

The high quality optical system resolves
better than 90 lines per mm, with illumi-
nation so uniform that corner brightness
is at least 90% of center, With a 1,000 watt
light source, the projector delivers 100
foot-candles to the camera tube. The
sound system provides a frequency re-
sponse truly flat to 7,000 cps, with flutter
less than 0.2%.

The Model PA-100 is one of a complete
line of GPL 16-mm television studio and
theatre projectors built to highest 35-mm
standards.

WRITE, WIRE OR PHONE FOR DETAILS

fessionol chorocter of television
stotion operotion, Its enclosed
4,000 foot film mogozine pro-
vides for 110 minutes of projec-
tion — an entire feoture,

PLEASANT
TV Comera Choins s TV Film Choins «

L

PROCEEDINGS OF THE 1.RE.
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General Precision Laboratory

INCORPORATED

VILLE NEW YORK
TV Field ond Studio Equipment + Theotre TV Equipment

29A




304

(EXACT SIZE)

ESSEX PERMEABILITY-TUNED
I.F. COIL for personal radio
(455 ke.)—measuring 2" x
12”7 x 1V2”7. In spite of its
small size, there is no sacrifice
in performance.

ESSEX PERMEABILITY-TUNED
R.F. TRANSFORMER for
United Nations translation

“Q‘ it . .
centiere® qord 1ot BT receiver—measurng 78" in
is st . , o 5
pasasurtzEover e oy 858 " ony) diameter and 98" in height.
= st ne tnerl 163 A
ur T formu G . me H
S :1“"‘,,” | oashon “L o he suc Same type of construction has
e e A1 .
S esch ¥4 r medo” been made in 262 ke. LF.
vee™ . ne N )
aot g™t oI Transformer—measuring
ce
) e ‘:Al:n, ae1eBS o  ver 157 5 13"
re Keeot”
"o besT u:?s .uac’:\“;“;
Q0T cetvers oy eo v
r‘;fso“ﬂx e: peking 2&010 &
howe ™y oo, "
e wot o
Toee® o dgs\ry gnn‘@l“ con
uﬂ\tsv eve pony
A o3d \s,e ‘;;e of c‘r
el e opers
aepen?®

G A &F Carbonyl
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solved with the help of

CARBONYL IRON POWDERS

Other makers—of both cores and coils—

Essex Electronics ranks today as one of the
major suppliers of coils to the leading makers
of receiving sets. Their reputation is based
upon sound engineering and eflicient produc-
tion. With ten years of experience in this
field, Essex Electronics testifies that G A & F
Carbonyl Iron Powders have becn one of the
major tools in the successful completion of

their many assignments.. . . . . . .. .. ..

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

to Department 22.

have testified that it costs less to work with
these top quality materials and that major
gains are effected in both weight reduction
and increased efficiency. We urge you to ask
your core m—aker, your coil winder, your in-
dustrial designer, how G A & F Carbonyl
Iron Powders can improve the performance
of the equipment you manufacture. It will

cost you nothing to get the facts.

ANTARA. PRODUCTS

DIVISION OF

GENERAL DYESTUFF CORPORATION

435 HUDSON STREET -

Iron Powders. ..

PROCEEDINGS OF THE LR.E.
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NEW YORK 14, NEW YORK

mpa

METAL POWDER
ASSOCIATION
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THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

Performance-Proved in adive duty

For civilian and military electronic designs . . . RCA preferred-type
receiving tubes offer these important advantages . . .

FLEXIBILITY—RCA preferred-type re-
ceiving tubes are chosen for the advan-
tages they offer from engineering and
equipment production viewpoints.
They cover an extremely wide variety
of tube applications in civilian and mil-
itary equipment...and offer the engi-
neer flexibility in circuit design.

PERFORMANCE — These types have
demonstrated their reliability in equip-

ment of widely divergent designs.
Proved in service, they are the logical
types for future designs.

ECONOMY — This group of 44 tube
types represents more than half of
RCA’s current receiving tube volume.
By concentrating production on these
few types having wide application, sub-
stantial savings are realized in manufac-
turing costs which are passed on to

customers . . . and quality and perform-

ance capability are sustained at a high
level.

STANDARDIZATION—BYy concentrat-
ing on RCA preferred receiving-tube
types, the equipment manufacturer also
benefits by his ability to standardize on
component parts . . . resulting in sub-
stantial purchasing and stocking econ-
omies,

RADIO CORPORATION of AMERICA

ELECTRON TUBES

HARRISON, N. J.
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