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MODERN FREQUENCY-MODULATION ANTENNA STRUCTURE

Overlooking Minneapolis, Minnesota, an eight-element square-loop an-
tenna will radiate broadcast signals in the hundred-megacycle band.
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THE OPERATION

ULTRA SHOF?T WAVE DngiP
5 HEATING within any part ot the
human body with full sf:.fety and
perfect control at S'Oblllled. fre-

f / quency. Associated functions:
//"/ / minor surgery with “electronic
knife” and caagvlation.
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Used at Bellevue and all other New York Ciry
hospitals, and scores of other leading institutions,
including Mt. Sinai, New York; Cook County,
Chicago; Johns Hopkins, Baltimore.

MULTRATHERM "“SENIOR’’
Built and guaranteed by

PEERLESS LABORATORIES
467 Tenth Avenue, New York 18, N.Y.

All known technics with ample reserve energy
from single pair of treatment terminals . . . rela-
tively same output irrespective of electrode air-
gap space ... frequency stabilized at 27.32
(plus or minus) %% megacycles as assigned by

FCC. Write for full details.

2 AMPEREX HF250 2 AMPEREX 866A 1 AMPEREX V€SO
OSCILLATORS RECTIFIERS CONDENSER

In electro-medical as in all electronic industrial, communi-
cation, rectification, special purpose and experimental
equipment, Amperex tubes and circuits developed by
Amperex spell performance, long life, and economy. As
tube specialists, Amperex engineers are in a position to
give detached counsel and information. WRITE Amperex
Application Engineering Department.




RELY ON BENDIX RADIO

Where scheduled, dependable airline operation is maintained —anywhere in the
world—Bendix Radio equipment fills a vital need. For radio navigation and
communication, Bendix is standard not only in America, but the world over.
This wide acceptance is firmly based upon Bendix Radio’s outstanding experience
in building radio navigation and communication systems for all types of aircraft.

America’s airlines specify Bendix Radio for the finest in radio equipment
— backed by the greatest name in aircraft radio.

It's New!...It's Bendix!
IMPROVED BENDIX TYPE MN-76A [RON CORE LOOP

For higher speed flying, Bendix Radio has the answer. This new, smaller
iron core loop has a greatly improved electrical and aerodynamic design
— outperforms older loops having ten times the drag. It's new — it’s
basically better—it’s built by Bendix Radio.

Write for a copy of this interesting book

f—[_-‘i_\——s
(BENDIX RADIO)
BENDIX RADIO DIVISION e

OF BENDIX AVIATION CORPORATION

BALTIMORE 4, MARYLAND

West Caast Branch: 1239 Alrway, Glendale 1, Califarnla AVIATION CORPORAFION

Proceepinos or Tne I.R.E., May, 1947, Vol. 35, No. 5. Published monthly In two scctions by The Institute of Radio Engineers, Inc., at 1 East
79 Strcet, New York 21, N.Y. Price $1.50 per copy. Subscriptions: United States and Canada, $12.00 a year; foreign countries $13.00 a year. Entered
a3 s‘ccon(i class matter, October 26, 1927, at the post office at Menasha, Wisconsin, under the act of March 3, 1879. Acceptance for maliling at a
special rate of postage {s provided for in the act of February 28, 1925, embodicd in Paragraph 4, Section 412, P, L. and R., authorized October 26, 1927.
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1922. One of the earliest audio systems,
shown here at WWJ, Detroit, used a West-
ern Electric 8-type amplifier, with keys,
jacks and plugs provided for line selection
and output switching.

B R e ———

1926. The first coordinated speech in-
put system was this Western Electric 7A,
with all controls in a wooden console
mounted on a desk. First to use rectified
a-c for plate supply.

1929. Studio control equipment in-
stalled in the first New York studio of
the Columbia Broadcasting System. This
was one of the first custom-built audio
systems.

1939. This custom-built audio console for
WOR was the first commercial type meeting
all requirements for FM use. It provided cir-
cvits and equipment to meet specific operat-
ing conditions. The tailored metal desks
mounted ampliflers, control and switching
equipment and turntable units—all within

easy reach of the operator.

1946. The 25B console is an improved, enlarged
version of the 25A, introduced in 1942, For either FM
or AM use, the 25B provides two channels and controls
two FM or AM programs simultaneously. This new
equipment is compact, rugged and modern in appear-
ance. Ease of control, instant accessibility, plug-in
cable connections and a frequency response of =1

db, 50 10 15,000 cycles are some outstanding features,

— QUALITY COUNTS —
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front in Broadcast Audio Systems

1936. The all a-c, console type, self-con-
tained 23A studio control equipment intro-

1931. This smartly styled 1933. The factory-assembled 700 series duced a brand new style for standardized
9A audio equipment was  was the earliest to use recessed panel con- studio units. First studio system fo use stabilized
the first all a-c system. AWl struction, interchangeable for rack or cab- feedback. The current 23C, with frequency
controls in a single panel; inet mounting. For multiple channel opera- response to 15,000 cycles, is widely used o
frequency response step- fion, several panels were combined. AM and FM broadcasting.

ped up to 10,000 cycles.

Ever since the Laboratories scientists de-
signed and Western Electric produced
the first high power commercial broad-
cast transmitter and provided the audio
facilities to go with it, this same team has
pioneered in broadcast audio systems.
Years of experience in the production of
telephone amplifiers and switching equip-
ment have given Bell Laboratories and
1947. Typical of the custom-made broadcast avdio Western Electric a head start in the
systems being produced by the Bell Laboratories- broadcast audio facilities field—and con-
Western Electric team is this up-to-the-minute custom stant research has kept them ahead.
cons.ole designed for. K.HJ, H?Ilywood. Custom-built When you ed speech input equip-
equipment such as this is engineered to meet com-
pletely requirements of any station and provides the ment—for studio or Portable use, stand-
most flexible, versatile method of program control. ard console or tailor-made, AM or FM
or both—look to Western Electric.

. BELL TELEPHONE LABORATORIES

World's largest organization devoted exclusively to rescarch
. . and development in all phases of electrical communications.

»e

Western Eleclric

Manufacturing unit of the Bell Systen and the nation's largest
. producer of communications equipment. i
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Eimac 4XI150A Power Tetrode
Electrical Characteristics

Heater voltage - - - - - - - -
Heater Current =« - - =+ « « = =
Grid-screen amplification

factor {approzimate) - & + o o
Direct interelectrode

capacitance (typical) » » o « =

Grid-Plate I T I

Input - - - - s o o e e . .

Output « = =« = « = = = » = =

Maximum Ratings

DC Plate voltage - « - - - - - - 1000 volts
DC Plate current - - - - - - - - 200 ma
Plate dissipation - - - - - - - - 150  watts
DC Screen voltage - - - - - - - 300 volts

PRICE, $31.00

Follow the Leaders to

The Power for R-F

4A

e
EXPORT AGENTS: FRAZAR & HANSEN. 301 CLAY ST.. SAN FRANCISCO 11
PROCEEDINGS OF THE I.R.E.

The 4X150A, a new Eimac tetrode,
extremely versatile—diminutive in
size, will fill the bill in all types of
application and at all frequencies up
to 500 mc. 'Performance character-
istics include — high transconduc-
tance, low plate voltage operation,
low grid drive, high plate dissipa-
tion, and traditional Eimac-tetrode-
stability. Physical features include:

A Low inductance grid lead

B Close element spacing for UHF and high

transconductance.
Screen grid, mounting, and ring connect-
C or design effectively isolates input and

output circuits.

Heater isolated from cathode.

E Indirectly heated cathode,

F Low inductance cathode terminals, [tour
separate paralleled pins).

G Co_nO(olled primary and secondary grid
emission, by specially processed grids.

H New molded glass header, precision pin
alignment.

| Forced air cooled (vertical finned).

J Simple installation, adaptable to stand-
ard loctal socket,

You will find the 4X150A suited to
your requirements, whether for
wide-band low-efficiency service
such as television video and audio or
conventional application. For fur-
ther information on this new, ver-
satile, Eimac tetrode, type 4X150A
write to:
EITEL-McCULLOUGH, INC.
1453 San Mateo Avenue

San Bruno, California

CALIFORNIA. U.S.A.

May, 1947



HEAMETIC SEALING

a type for every requirement

May we cooperate with you on design savings for your application . . .

150 VARICK STREET NEW YORK 13, N.YV.




eoe
You can save money, speed pro- standard types include forms
duction and increase the effi for universal winding, solenoid
ciency of your equipmen! by winding, rapped universal wind-
using srackpole Molded‘Bokelite ing, antenna or coupled nding,
ol ForMsegse me:qhomcol sup- iron cored universal winding,
ports for coll Wineings. ey to‘ke iron cored \-F rransformer or €ou”
less spoce and require @ third .
fewer soldered connections: pled co:ls and many others.
of :?;‘;Ef'v:r:n... Coils may either be wound di- Molded.nron center sections con
in malded “,:,::f rectly on the forms of wound be P"°V'ded on forms where re-
AR seporotely, then slipped over the quired. write for details or sam-
farms. ples to your speciﬁcotions.

... with STACKPOLE
CAPAC“’ORS

breakdown v

chanical cons
rior. GA Midgets are st

When assembly time is consid- oltage higher, me-
wruction far supe-
urdily

ered, srackpole GA Midget Ca-
hored

pacitors may actually cost less

than 'gimmicks" formed by molded Leads are anc

twisting insutated wires together and tinned. Standord values in-

__and are many times more €~ clude 0.68; 1.0; 1.5; 2.2; 3.3

ficient. Q is much improved, and 4.7 mmfd. Tolerances are
+ 20 % . Write for details.

better,

oni¢ Components pivision

MPANY, Ss¢. Marys, Pa.

insulation resistance

Electr

POLE CABBPN /€O

A 7 /

STACK

FIXED and VARIABLE RESISTORS « INEXP -

XPEN

SIVE SWITCHES + IRON CORES - POWER

TUBE ANODES - N "

PERMANENT MAGNETS « RHEOSTAY PLATES
and DISCS -

ANODES and ELECTRODES, et
. <.
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jawbreaker from the Greek, cataphoresis

means simply “the movement of suspended
particles through a fluid under the action of
an applied electromotive force.” At Hytron,
filaments are not sprayed with electron-emis-
sive coating, because that way precise control
cannot be achieved. Rather, coating is electri-
cally deposited by the cataphoretic movement
of the carbonate molecules.

Drawn through a special coating solution,
the filament wire itself serves as the anode;
and a metallic plate, as the cathode. The solu-
tion consists of a triple precipitate of barium,
calcium, and strontium carbonates plus a
binder —all suspended in a special organic
medium. A precisely adjusted electromotive

PROCEEDINGS OF THE IL.R.E.
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HYTRON CATAPHORESIS COAT.
ING MACHINE —Filament wire
proceeds from the large spool at
top center through oxidizing
oven, cataphoresis coating bath,
and two small ovens. Finally, the
coated wire is wound on the
cylinder at the left.

force uniformly deposits and bonds the
electrically-charged salts onto the filament
wire. Baking problems are simplified; coated
wire is spooled directly on a cylinder, ready
for use.

This new Hytron method of filament coating
is so simple, so precise as to texture, weight,
and adhesion. One wonders why it is not uni-
versal. The answer is simple. Cataphoresis
coating is easy only if you possess the trade
secret of the Hytron coating formula. Also,
the applied voltage, timing, and resultant con-
trol of texture and emissive qualities in mass
production represent months of persistent
research. You profit by superior performance
from all Hytron coated-filament tubes.

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921

\WYTROWN W,

MAIN OFFICE: SALEM, MASSACHUSETTS

May, 1947
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(TRADEMARK REG. U, S. PAT. OFF.)

* HRSEPERMITSED

SUBSTARTIALURER:
BDUCITONS N IBOTH
STHESTZE SO EIGHT
or MARY. ou—num
SCAPRCITOR IVPESE

L -' ryplcalo' Comacf

Capacitors for Photoflash

and Energy Storage Uses

Sprague Capacitors with Vitamin Q dielectric have led in
establishing new standards of compactness, light weighit and
dependability for electric flash tube (photoflash) photography.
Also, they assure outstanding economies and greater efficiency
for flash welding and time control circuits where duty cycles
other than those used in photoflash work prevail. Write for
Sprague Engineering Data Bulletin No. 3205.

SPRAGUE ELECTRIC COMPANY, North Adams, Mass.

PIONEERS OF ELECTRIC AND ELECTRONIC PROGRESS

<
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SENSATIONAL

A new Turner development . .. Now factories,
machine shops, engine rooms, trains, aircraft, etc.,
can have sharp, clear communications. Turner
engineers have solved the problem of effective
speech transmission under adverse noise condi-
tions. The Turner Model 15D-NC is so expertly
designed and balanced it amplifies only sound
originating close to its specially engineered dia-
phragm. Random sound (noise) arriving from
a distance strikes both sides of the diaphragm
simultaneously and is canceled out. This new
microphone transmits only when ‘spoken to at
close range from the front.

Transmits only when spoken to at close range

The LOUDER the noise —the BETTER the results
By speaking directly into the front side of the Turner
Model 15D-NC clear cut results are achieved at ordinary

levels of conversation. The din, clatter, and clang of

machinery and other disturbances are canceled out. In
fact, the higher the noise level, the more effective will
be the results observed.

Designed for Convenience

The Model 15D-NC is a rugged dynamic buiit to stand
severe operating conditions. It is housed in an attractive
hand held case of light, tough alloy. When not in use,
it maﬁ be hung on a hook. If desired, a “push-to-talk”
thumb switch is built into the handle for on-off opera-
tion or relay work. Available in 50, 200, 500 ohms, or
high impedance.

SPECIFICATIONS Turner Model 15D-NC
EFFECTIVE OUTPUT LEVEL; 56 db below  CASE: Smooth, die case alloy.

1 volt/dyne/sq cm
FREQUENCY RESPONSE: 50 to 5000 c.p.s

OUTPUT IMPEDANCE: 50, 200, 500 ohms, MOUNTING: Hand held. Hole provided at
top of case for hanging on hooﬁ.

or high impedance
DIRECTIONAL CHARACTERISTICS: Close CABLE: 7 foot
talking only. shielded.

DIAPHRAGM: High quality corrosive resist-
ant aluminum.

circuit with moving voice coil. Both sides of

diaphram exposed to balance out random  OPTIONAL: *‘Push-to-talk** thumb switch for
sound on-off or relay operation,
Also available as Model 15D semi-directional dynamic withous noise canceling
feature. Level: 56 db below 1 volt/dyne/sq. cm. Response: 40 t6 7500 c. p. s

FINISH: Gray gunmetal enamel.

attached, single conductor,

DIMENSIONS: 77 long x 2% widex 112" deep
MAGNETIC CIRCUIT' High energy magnetic  WEIGHT: Approximately 24 ounces.

FROCEEDINGS OF THE LR.E.

THE TURNER COMPANY

909 17th Street N. E., Cedar Rapids, lowa
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” ; j FREQUENCY WLTIPLIER

FREQUENCY
MULTIPLER
"M 12

75 WICROSECOND “ M (o) D u L AT | o N

PRE EMPHAS!

CASGAOE PHASE

LATOR
cavsm_ SN‘FGT oS
OSGILLATOR

010 FREQUENCY WORK
| ot MR
NETWORK o
| AUDIO
| INPUT
I V\——.
\ E EMPHASIS
PR
TNVERSE FREQUENGY NETWORK =

NETWORK AUDIO AMPLIFIER

Is BETTER... BECAUSE‘IT:

. Features direct crystal control
. Gives the most desirable electrical characteristics

. Contains fewest circuits, fewest tubes
. Has the simplest circuits
. Is easiest to tune and maintain
ays . Has inberently the lowest distortion level
IEEEEGT B s [ =

AND ELIMINATES ALL:

7. High orders of multiplication

8. Complex circuits

9. Expensive special purpose tubes
10. Discriminator frequency control circuits
11. Pulse counting circuits for frequency control
12. Motor frequency stabilizing devices

. See your consulting engineer and write for fully illustrated
Brcellence én Sloctlronies booklet giving complete technical data and information
Werite today to:

RAYTHEON MANUFACTURING COMPANY

Broadcast Equipment Division, 7475 North Rogers Avenue, Chicago 26, Illinois
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put ourselves

into our work...

Skilled workmen always take great pride and
satisfaction in performing effort that creates
extra touches of quality.

We are fortunate in the high calibre of

craftsmen who serve our organization. Here
are men who like their work and who approach
each new project with enthusiasm and confi-
dence . . . who tre forever working out new and
ingenious methods of doing something a
bit better.

Time and time again keen minds and
skilled hands in our plant have licked that
familiar old bugaboo, “It can’t be done”
by figuring out ways to do the unusual or
the “impossible.”

Have you a tough problem in sheet metal?
We may have the solution waiting for you. Let
us quote -on your cabinets, housings, chassis,
racks, boxes and enclosures—however unusual

the design.

Werite for our new catalog.

K(ll‘ METAL PRODUCTS CO., INC.

|17-30th STREET, BROOKLYN 32, NEW YORK

PROCEEDINGS OF THE I.R.E. May, 1947 11A




MANUAL UFWRECEIVING TUBES

?ow wm’/

e P O e
T =

e

ot

Z
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$1500

Including revis

UP-TO-DATE, COMPLETE! A PRACTICAL APPLICATION
HANDBOOK FOR ENGINEERS AND CIRCUIT DESIGNERS!

APPROXIMATELY 700 LARGE PAGES of
performance curves, ratings, outline
drawings, basing diagrams, and exten-
sive text-matter, make up G.E.’s new
and comprehensive manual of electronic
receiving tubes. Here is the whole
broad picture of modern receiving-tube
design and practice. You also receive
from time to time new pages that help
keep this manual constantly up-to-date.

MINIATURES, THE NEW FM-AM TUNING
INDICATOR TUBE, OTHER LATE-DESIGN
TYPES are discussed fully as to perform-
ance and applications. Many typical
circuits are given in the manual, and fun-
damencal tube-application principles
are reviewed so as to make the book
a useful and complete working guide.

GENERAL @B ELECT

FIRST ANO GREATEST NAME

12a

EQUIPMENT MANUFACTURERS AND ELEC-
TRONIC DESIGNERS will find the new
G-E receiving-tube manual a volume
that aids them daily. Broadcast station
engineers, users of aviation and other
communications equipment, large radio
repair centers—these also need the
manual as a reference work. Tabbed
dividersandindexed page corners make
it easy to locate information.

HANDSOMELY AND STRONGLY BOUND in
a stiff leatherette cover, the manual will
stand up under constant use. A special
loose-leaf format simplifies keeping the
contents up-to-the-minute. Order direct
from Electronics Department, Building
267, General Electric Company, Schenec-
tady 5, New York.

IN ELECTRONICS

RIC

176-F2-6850

ion

service through 1948

-

.

PLUS-VALUE INVESTMENT!

"Electronic Tubes, Receiving Types'

comes to you for $5. This price in-
cludes service on new and revised
pages through 1948, by which time
the contents of the manual will be
greatly increased. A second binder,
free of charge, will be sent you later
to accommodate the extra pages—
the manual thus becoming a 2-volume
edition . . . Beginning with the calen-
dar year 1949, further service to
keep the manual up-to-date will be
available at only $1 a year.

ORDER TOOAY “ELECTRONIC TUBES, RE-
CEIVING TYPES” WITH SERVICE THROUGH
1948, ENCLOSING S5 IN PAYMENT, OR
GIVING AUTHORITY ON YOUR COMPANY
LETTERHEAD TO INVOICE YOU

)

/
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\ \ FOR LONG, EFFICIENT LIFE...

\’ ...ASTURDY ear'
stl Rectifiers are phe heart of the power circuits: ENGINEERED

FOR ENGINEERS, Selefium Rectifiers are rapidly becoming standard

for all industry.

Selenium Corporglion of Americo meets exacting specifications of
modern electronic gevelopments in manufacturing o broad line of Selenium
Power and Instrffnent Rectifiers, Self generating Photo-Electric Cells and
allied scientificfbroducts.

Selenium @orporation of America’s engineering and manufacturing
experience ffon be colled upon for the development and production of

special reftifiers for any applications.

// » &

RECTIFIERS

SELENIUM CORPORATION OF AMERICA

Affiliage of ' ICKERS Incorporated CHECK THESE OUTSTANDING FEATURES:
2160 EAST IMPERIAL HIGHWAY, EL SEGUNDO, CALIF.

SR
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» Unlimitod lifo—no moving parts.

»” Permanent charactoristics.

 Adaptabllity 1o all types of circuits and loads.

¥ Immunity to atmospheric changes.

»” High efficiency por unit weight.

» From 1 volt to 50,000 volts rms.

» From 10 micro-ampares 1o 10,000 amperes.

»” Economical —simple to install —no maintenance cost.

¥ Hermetically secled unit ilable,
° y sealed units available 46.H




XOA Socket
with XOS-3 Shield
and Shield Base

‘a o
! 'rf XOA Socket

= o

XOR Socket
XOS-1 Shield
for ]1']'6” hlgh
tube body
2 (6AKS type)

XOS-3 Shield for
2" high tube body
(OA2 type). Also
available: XOS§-2
for 114” high tube
body (6C4 type)

N

Shield Base for
X0OS-1, XOSs-2
or XOS-3

1105

SOCKETS AND SHIELDS...

for miniature button base tubes

These new National sockets are of mica-
filled natural molded Bakelite with silver-
plated beryllium-copper contacts — de-
signed for maximum dependability and
adaptability. The contacts — either axially
or radially mounted and removable for
replacement — provide short leads and low
inductance so vital to ultrd-high frequency
design. Sockets are built to JAN specifica-
tions — can be used with or without shields.

Made in three sizes to accommodate the
various sizes of miniature tubes, the shields
are of nickel-plated brass, with cadmium-
plated phosphor bronze spring to provide
correct tension to hold both tube and shield
in place regardless of angle or vibration.
Shield bases are of nickel-plated brass,
with two 4/40” spade bolts mounting both
socket and shield base.

You'll find hundreds of other parts, both
new and old, to improve your apparatus in
the new 1947 National Catalog.

NATIONAL

COMPANY, INCORPORATED
MALDEN, MASS.

IME RADIO PRODUCTS

PROCEEDINGS OF THE I.R.E. May, 1947



Federal’s Aircraft Antenna Wire

WHAT IS
PRECIPITATION STATIC?

To the pilot, it's the ear-splitting
noises he hears on his radio frying
sounds, intermittent crackling,
moans and shrieks. It is caused by
corona discharge (St. Elmo’s Fire)
of static potentials accumulated on
a plane flying through rain, snow or
dust, or near charged clouds via
protuberances on the aircraft surfaces
including exposed antenna wires
This corona discharge is sometimes
visible as a bluish halation radiating
from the extremities of the plane,
and it is the discharge from the an

tenna that is the first source of
radio interference.

-

HERE’'S A PRACTICAL, low-cost means of
reducing precipitation static, a major fly-
ing hazard because it strikes when radio
aids are needed most — in bad weather.

Working in close cooperation with the
U. S. Army Air Technical Service Com-
mand and U. S. Navy, Federal has
developed and perfected a quality insu-
lated antenna wire which, together with
proper antenna hardware, reduces pre-
cipitation static. This wire, Intelin Type
K-1064, AN designation, WS-5/U, has
proved highly effective in actual service
on U. S. Army and Navy planes. As a
result of this service experience it has
been adopted widely by the domestic
airlines, and is now available for use on
privately owned aircraft.

The copperweld conductor gives high
tensile strength, and the durable, weather
resistant polyethylene insulation assures

COPPERWELD CONDUCTOR

long service life, even under the most
severe conditions. Federal’s Aircraft An-
tenna Wire can be obtained in the Type
K-1064, designed to U. S. Army and
Navy Specifications. For information,
write today to Dept. D737.

DATA
Federnl’s Intelin High-Strength Aircraft
Antenna Wire Type K-1064
OUTSIDE DIAMETER
Conductor Insulation

Nofninal 0.0508” 0.183”

Minimum 0.0498” 0.178"

Maximum 0.0518” 0.188"
MATERIALS

Conductor — #16 AWG H.S. Copperweld
(30 % Conductivity)
Insulation — Polyethylene
(semi-tranaparent)
TENSILE STRENGTH
127,000 pai minimum

154




1550 MILES A
SECOND!!

That's the writing rate
recordable with

DU MONT'S Type 5RP
CATHODE-RAY TUBE

operating at 25,000 volts
accelerating potential!

0 1 245

. The speed at which'
this Du Mont tube clearly
writes with adequate bril-
liance is indicative of the trend .
in modern oscillography toward
high accelerating potentials without
loss of deflection sensitivity. A total of
25,000 volts accelerating potential is ap-
plied by dividing that potential across multi
band intensifiers.
As exemplified by the Type SRP, adequate brilliance is ob-
tained from signals which cannot be seen on an ordinary cath-
ode-ray tube, without serious loss of deflection sensitivity and
practically no distortion with Eb3/Eb2 ratios as high as 10! For
high-frequency signals, the Du Mont SRP is especially useful
because of its low-capacitance deflection system.

0 1 25

0 § 28

Typical high-speed single-transien! recordings with
. s g . SRP at 18.000 volts accelerating potential. (Courtesy
’ Write for descnpnve literature. of Prof. M. Newman, Institute of Technology, Uni-
versity of Minnesota.)
° ALLEN D. OU MONT LABORATORIES, INCT.

PROCEEDINGS OF THE I.R.E. May, 1947



Have You Tried Ceramic Condensers
for General Puwse Applications?

»

INSULATED

(“i CERAMICON ‘;:)

=¥ NON-INSULATED

Sy B

Many leading radio manufactur-
ers have already switched to
ERIE "GP’ Ceramicons for gen-
eral purpose applications.These
ceramic condensers have all the
well-known dependability of
other ERIE Ceramicons with
their sturdy compactness and
ease of installation, p/us an un-
precedented economy for gen-
eral purpose applications.

ERIE "GP’ Ceramicons are
designed for practically all ap-
plications in which the con-
denser is not directly frequéncy

P” Cerumicons

REG. U.3. PAT. OFF.

The production of large quanti-
ties at one time of a given ca-
pacity value accounts for their
economical price . . . there is
no sacrifice in quality.

Condensers classified as
GP1 have a temperature coef-
ficient between +130 and
.1600 P/M/°C and are available
up through 150 MMF. Con-
densers classified as GP2, man-
ufactured in capacities of 120
MMF and higher, may include

f the above dielectrics and,
in afdition,the ERIE Hi-K type.

determining; for AVC Filtertrey;

Resistance-Capacitance AudD ERIE "GP’ Ceramicons are

Coupling, Tone Compensatio

VolumeControl R.F.By-Passing,
AudioPlateR.F.By-Passing, Os-
cillator Grid Coupling, R. F.
Coupling, Antenna Coupling.
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ade in insulated styles in pop-
ular capacity values up to 5,000
MMF, and in non-insulated
styles up to 10,000 MMF. Write
for full details.
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NEWS and NEW PRODUCTS

May, 1947

Limiter Amplifier

Recently demonstrated in Auditoriums
I and I, Grand Central Palace during the
1947 L.R.E. Radio Engineering Show, Al-
tec-Lansing Corporation, 1680 N. Vine
Street, Hollywood 28, Calif., has placed on
the market its new Type A-322C Limiter
Amplifier, It has rapid attack time, auto-
matic volume control, high power output;
and it limits with less thump. Its usein film
and disc recording prevents overmodula-
tion and the resulting dangers of exceeding
modulation limits. In public address sys-
tems it will adequately compensate for
variations in volume resulting from change
in the speaker’s position with respect to the
microphone.

“This unit operates as a true linear am-
plifier up to a specified level and then lim-
its the volume output beyond this point.
The signal circuit consists of there bal-
anced push-pull stages. A pair of cathode
followers bridges the plates of the output
tubes and feeds a dual diode which rectifies
the control voltage. The output of the
cathode followers appears as a low-imped-
ance charging source resulting in a very
rapid attack time,

Smallest Radio Tube

What is claimed to be the smallest radio
tube in the world, extreme left, makes the
wartime proximity-fuze tube, third from
left, look big. Developed by Sylvania Elec-
tric Products, Inc.,, 500 Fifth Avenue,
New York 18, N. Y., this tiny tube, Type
T-1, is only §* long and slightly more than
1" in diameter. It is shown in comparison
with, right to left, the conventional tube of
ten years ago, current lock-in tube, the
proximity-fuze tube, and the Type T-2
tube about * in diameter.

184

These manufacturers have invited PRO-
CEEDINGS readers to write for literature
and further technical information. Please
mention your L.R.E. affiliation.

HF Voltmeter

The Alfred W. Barber Laboratories,
34-14 TFrancis Lewis Blvd.,, Flushing,
N. Y., announces a new high-frequency
electronic voltmeter, Model 32, with a
radio-frequency probe having an ex-
tremely low input capacity of 0.75 micro-
microfarad at a Q of about 200. The range
of measurement is 0.3 to 300 volts in five
ranges at frequencies from 500 kilocycles to
500 megacycles.

HF Triode Tube

A new triode electronic tube, Type GL-
5549, furnishing 6 kilowatts of tube-power
output under class C conditions for di-
electric heating ap-
plications, has been
announced by Gen-
eral Electric Com-
pany, Schenectady,
N. Y. Operating
with high plate vol-
tage to match high-
impedance load and
functioning up to 50
megacycles at max-
imum plate input,
this tube will be
useful in high-fre-
quency heating.

Forced-air-cooled
with radiator con-
struction, the three-
electrode tube has filament voltage of 12.6
volts and a filament-current of 56 amperes.
Maximum anode ratings of the GL-5549:
voltage 8500 volts; current, 1.25 amperes;
input,10 kilowatts; dissipation, 4 kilowatts,

PROCEEDINGS OF THE 1.RE,

Vacuum Condenser

The first of a new line of vacuum con-
densers, Type RC100-20, rated at 100
mmf., and having high current and voltage
characteristics, has been announced by
Raytheon Manufacturing Co., Waltham
54, Mass.

>
tidense

'0.“." U’!’ ‘P“' - by

Construction features which contribute
to low radio frequency resistance of these
condensers are silver-plated copper termi-
nals, largd diameter copper-to-glass seals,
and a multi-plate assembly which is brazed
into a single unit. Due to this rigid con
struction, it was stated, there are no audio-
frequency-mechanical resonances in the
condenser to interfere with their operation
in high-voltage plate-modulated tank
circuits.

AC Power Supply

A portable source of metered, continu-
ously-adjustable alternating current and
voltage has been announced by The Supe-
rior Electric Company, 83 Laurel St., Bris-
tol, Conn. It has available three ranges of
output voltages up to 300 volts, and two
ranges of output current up to 20 amp-eres.
In this unit, known as Type S-245 Power
Plant Voltbox, the voltage and current are
varied independently, and are electrically
isolated from each other. For metering
purposes, a triple-range voltmeter and a
double-range ammeter are supplied. Suita-
ble switches provide a means for these
meters to measure external circuits. A cir-
cuit-breaker offers complete instrument
protection.

(Continued on page 66A4)
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Improved

LAVOIE C-200
Harmonic Frequency

Generator with
0.001% ACCURACY

luning
Audio N eat
: £ Detector < Detector
Amplifier -— 25 Theot
Phone B, " ]
Jack J_ /
=" 10
MC Harmonte
r Harmonic \’olt?ges
> Generator &3—>— Multiples
5000 KC Frequency i of 10 MC
Crystal ™ Multiplier 10 A =
Oscillator MC .
B T s s
= LS > o Multiples
7 of 40 MC
40
400 cps MC
Audio Modulator Vs MC
Oscillator ) | 4 s
Harmonic
ON 1\< l Sequence
OFF e Switch

The Harmonic Freauency Generator has been
improved for frequency standardization of receivers
and frequency meters up to and beyond 2000 Mega-
cycles. Also, by means of a beat detector built into
the instrument, it is possible to standardize oscillators
and signal generators with equal facility.

Further circuit refinements have produced a fre-
quency accuracy of 0.001%. which exténds from 100
Megacycles to 2000 Megacycles in either 10 Mega-
cycle or 40 Megacycle steps.

The output voltage is supplied at a UG-58/U
50-ohm connector with output coupling controls to
obtain peak performance for a given harmonic. A
milliammeter is incorporated in the instrument to
facilitate easy adjustment of the output controls. The
output voltage may be either unmodulated or modu-
lated with 400 cps internal oscillator. The generator
provides output voltages every 10 Megacycles or
every 40 Megacycles. This selection is made by a

Write tor Illustrated
Folder

Descriptive

FROCEEDINGS OF THE LR.E. May, 1947

Specialists in the Development and Munufacture of UHF Equipment

switch on the front panel. The harmonic voltage is
in the order of thousands of microvolts for each
harmonic with a value of approximately 50,000 micro-
volts at 100 Megacycles and 1500 microvolts at 1000
Megacycles.

Provision is made for the standardization of signal
generators and oscillators by the incorporation of a
beat frequency detector in the generator. The output
of this beat frequency detector may be monitored,
either aurally or visually with a tuning eye indicator.

To f{acilitate harmonic identification. frequency
identifiers can be supplied for any harmonic fre-
quency (multiple of 10 Megacycles) between 100 and
1000 Megacycles. The identifier is adjusted at our
factory.

This instrument is supplied with accessories needed
for its operation, including tubes, 5 Megacycle crys-
tal. output coupling cable and instruction book.

Sawovie SLaboralorios

RADIO ENGINEERS AND MANUFACTURERS
MORGANVILLE, N. .
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Long-distance
Television
1S twenty
years old

At the 1927 demonstration, Dr. Herbert E. Ives explained the
television system developed in Bell Telephone Laboratories.

Arri 7 is a notable day in communication history, for
on that day in 1927 was the first demonstration of tele-
vision over long distances. Large-scale images were flashed
from Washington, D.C,, by wire and from Whippany,
N.J., by radio to a public demonstration in New York
City. “It was,” said a newspaper, “as if a photograph had
suddenly come to life and begun to smile, talk, nod its
head and look this way and that.”

That was the first of many public demonstrations
each to mark an advance in the television art. In 1929
came color television, and in 1930 a two-way system
between the headquarters buildings of A. T. & T. and
Bell Laboratories. When the first coaxial cable was installed

BELL TELEPHONE

in 1937, television signals for 240-line pictures were trans-
mitted between Philadelphia and New York and three
years later 441-line signals were transmitted. By May,
1941, successful experiments had been made on an 8oo-
mile circuit.

End of the war brought a heightened tempo of
development. Early in 1946 began the regular experi-
mental use of coaxial cable for television between New
York and Washington, and a few months later a micro-
wave system for television transmission was demonstrated
in California.

Transmission facilities will keep pace as a great art
advances to wide public usefulness.

LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE
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Drive your products to
market—use Alliance Motors to drive vital

Alliance Powr-Pakt Model MS motor. is component parts. Big advantages for the Alliance

g Powr-Pakt line are compactness, light weight, versatile
for 110 volts, 60 cycle operation. Model

performance characteristics, and
MS fills a growing need for small com- mass production at low cost.

pact motors which increase the motion ARG ALE P WS HER TGOS

are rated from less than 1/400th
h.p. on up to 1/20th h.p. They'll
supply just the right amount

and utility features in thousands of new
products.

For the designs of tomorrow, Alliance - —
of power at strategic points

Motors mass produced at low unit cost,
will be built with design variations to

to impart automatic action,
instant control and greater
meet special small load operating con- usefulness for your prod-

ditions. They'll actuate controls, trip ucts and processes.

MODEL
MS

“
‘ ‘ MOTORS IN. MIND

ALLIANCE MANUFACTURING COMPANY o ALLIANCE, OHIO
Export Department; 401 Broadway, New York 13, New York, U.S.A,
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switches, move levers, cams and valves
. . . perform thousands of tasks that re-
quire power at specific points!

WHEN YOU DESIGN —KEEP
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TOBE TYPE TRS
Tnese SPEciFicaTioNs — the

standards to which Tobe Type
TRS capacitors are built —
certify the ability to sustain
high transient voltages and
temperatures in transmitting,
timing, and filter circuits.

A wide versatility of mounting
provisions, capacitance ratings
ranging from .03 to 50 Mfd.,
voltage ratings from 600 to 6000
volts d-¢, permit you to match
capacitor components exactly

e v

Winding: non-inductive.

Impregnation : mineral oil.

Case: tinned, lead-coated steel,
squeeze-senm type, hermetically
sealed.

Terminals: brass studs with No.
10/32 threads; molded phenolic or
glazed porcelain bushings: shake-
proof solder lugs furnished. Metal-
to-glass sealed terminals when
specified. Oil-proof gaskets hetween
all adjacent surfaces in assembly,

Capacitance Tolerance: 10%, 1 Mfd.
and over; 209, below 1 NIfd,

Operating Temp.:—67F 10 185F.
Markings: type, voltage, capacitance,

CASE DIMENSIONS — Inches
A ] C
Size Width Thickness Height
! 1'% 14 %
2 i . 2%
3 l 2%
4 < : 4
5 W% 13 2
s | o %
7 1 | I
8 = ‘ 4
s | | 4%
10 | e %
n W | kDA
12 < 4
13 | 4%
14 1% %
15 ‘ ‘ @ 4y
16 | W 4
17 4
18 5
19 k121 4%
20 4 4¢
2} 4%
22 4

3 and terminal identification ink-
to your requirements. stamped on case.
600 V. | 1000 V. 1500 V, | 2000 V. | 2500 V. | 3000 V., | 4000 V. | 6000 V.
' D-C b-C o.c | Db 0.C 0-C D-C D.C
Mmid. ; ®S. RS- RS- TRS. ®S- RS- RS- TRS.
Type | & Type | 2 Type | 2| Type | 8| Type | 8| Type | 2| Type! €| Type | &
| No. [S] Moo (S| No. (S| No. [8! No. (8] No. |8 e S| N I8
1, [ '
.03 | [ | i 25003 | 1
10| || 1510 | 1/ 2010| 1 { | 36001 | s
.20; Ji 4] 30002 6!
25| [ | 1525 | 1| 2025] 2 J 3025 o 600025 | 12
.50{ 650 1/ 1050 111550 | 3| 2050 | 3 3050 8
1.0 | 60 1| 1001 3[ 1501 | 4| 2001 | 7/ 2501 |14| 3001 |16 4001 |18 6001 |22
2 602 3[ 1002 | 4/ 1502 | 9| 2002 | 12| 2502 | 5| 3002 |19 ‘
3 603 4 [ [ ‘
4 604 | 7/ 1004 (10| 1504 [13[ 2004|186 2504 | 20| 3004 | 22| I |
5 605 8| 1005 12 !
6 606 | 10| | | 1508 | 15| Cases 1-4 D—=13/16" F—2-1/4"
5 (G Ao ' Cases 5-10 D —1-1/8" F— 3"
0 60 12 10010 |15 . .7/8" F— 4.3/g"
o ol e yoBi2nl 4o Caoses 11-22 D — 1.7/8 3/8
15 | 10015 |17
20 6020 |16 |
40 6040 | 21 |
50 | 8050 | 22| 1

TOBE DEUTSCHMANN Cormorcion

CANTON, MASSACHUSETTS

PROCEEDINGS OF THE I.R.E.

OM1Q. ctrs. 4% x 3% inches, except hook.

type mig. cirs. are 4™ x 3%,

Specify mounting provision by
adding suffixes to type numbers:
For flange-type hook hracket
add “F”; for adjustable wrap-
around bracket add “U"; for
hook-type bracket add *i1.»
(Example: TRS-601-11.) Perma-
nent feet, giving same mounting
centers as adjustable wrap-
around bracker, and adding 14"
to height, can bhe furnished.
(Add sufhix 1" 1o type number.)
All niountings except type P
permit either upright
verted installation.

Mounting holes in types ‘‘F,”

or in-

“P and U clear No. 10
:l;;)r-’\zv Type *1p*° lugs are No.
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TURDUDISE LINES REPRODUCE SHARPLY

Take a good look at any black-and-white print (or blueprint) made direct
from a TURQUOISE pencil tracing, and believe your own eyes.

for the *Electronic graphite is refined down to
particle sizes of 1/25,000” to deposit knife-edge lines of extreme opacity!

EVERY LINE IS UNIFORM, because each degree of TURQUOISE is made ) 10 - i’:ﬁ.’:
from its own separate formula of graphite and clay. Wax is added for ; quantities
smoothness alone ... never to change the grading. |

%«M

(SUPER BONDED)

Then try a TURQUOISE at your drafting
board, and believe your own hand.

THE POINT 1S STRON because Iaglescrat-
ented super bondmg process welds lea

wood for extra resistance to breakage.

for TURQUOISE leads
are steeped in rare waxes until every particle
of graphite glides on its own film of lubricant.

4 e % " )
For a Free Sample, just write to Ernest Eagle, D RAW' N G P E N c I l_ S AN D l_ EAD s
naming this magazine, your pencil dealer, and the
degree you wish to try. EAGLE PENCIL COMPANY, 703 E. 13th St., New York 9, N. Y.
*Rex. O S. Fat. OF, EAGLE PENCIL COMPANY OF CANADA, LTD., TORONTO

PROCEEDINGS OF THE LR.E. May, 1947
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Centralab reports to

Specially designed for transmitters, power supply converters, an.d mum life operation of 25,000 cycles without failure. Rated at
a broad new range of industrial and electronic uses, Centralab’s 714 amperes, 60 cycles, 115 volts A.C. Mini

medium-duty power switches give you efficient performance up  down between critical points is 3,000 volts I
to 20 megacycles. Tests prove that these switches have a mini- complete information, send for Bulletin 722

um voltage break-
MS, 60 cycles. For

Coupling Cap.

C

oot - PateRE, 261id
Resistor 5 C'J ass Lap. S Resistor

'R‘ 2 QZ

+
Plate Suoply

the first time, Centralab's new Couplate is a complete interstage coupling circuit required by the Couplate instead of the
which combines into one unit the plate load resistor, the grid resistor, the usual eight or nine (see above). That

First commercial application of the “printed circuit”, and now available for ‘} Only four soldered connections are now
plate by-pass capacitor and the coupling capacitor means fewer errors

PROCEEDINGS OF THE 1R E



Electronic Industry

NOW SEE HOW
4THIS REPLACES THIS®

€y — Coupling Capacitor, 01 ___ . SSSEEg

da 1

C3z— Plate R.F. By-Pass Ca

R, | Resis
R;
Integral Ceramic Construction: Each Couplase is an integral assembly of “"Hi-KAp m Look at 2tralab’s new 0
/ citors 5150 loscly | tealst and n 11y L e
ans ¢ ic sil a rinte > plate ['} f .’
1t It t1 nd | avings ! ¢ et 43

BC 35 .285”

[ sca | 25 | seo- |

T o L T

I‘ Important: the recognized dependability 7 Here for the first time, is a line of 1; Made from Centralab’s original cera-

and high quality of ceramic by-pass and ceramic capacitors which combines econ mic-X, this new line is result of our
coupling capacitors is now available at continuing rescarch in high dialectric

omy, small size and extreme depend
Centralab Distnbutots! constant ceramics. Order Bulletin 933

ability

Look to Centralab in 1947 First in component research that means lower

costs for electronic industry. If yow’re planning new equipment, let Centralab’s
sales and engineering service work with you. Get in touch with Centralab!

DIVISION OF GLOBE-UNION INC.,, MILWAUKEE, WIS.
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Aircraft Dipole for absolute altimeter,
made of Revere Cartridge Brass by
Black Industries, Cleveland, Ohbio and
Ward Products Corp., Clevelund, Obio.

Metal by REVERE in this dipole

HIS dipole antenna is made chiefly of Revere 70-30
Cartridge Brass, an important feature of which is
strength combined with easy workability. The dipole
section is made of brass tube with the ends spun down.
In order to reduce drag, the tube for the leads to the
dipole was supplied by Revere specially drawn into

t

an aerodynamic “teardrop” section. (Incidentally,
Revere also makes electric-welded steel tube in the
same cross section.) The base of the dipole is made of
Revere brass sheet and rod. External surfaces have a
black oxidized finish which is very durable and easy
to obtain on brass. This is but one of many uses for
Revere Brass in electronic equipment, others including
cans for transformers and condensers, bolts and nuts,
connectors, shafts and plates for variable condensers,
name plates and similar applications requiring any or
all of the following qualities: easy fabrication, corro-

26A

sion resistance, and'beauty. Revere offers mill products
in the following forms: Copper and Copper Alloys:
Sheet and Plate, Roll and Strip, Rod and Bar, Tube and
Pipe, Extruded Shapes, Forgings; Aluminum Alloys:
Tube, Extruded Shapes, Forgings, Magnesium Alloys:
Sheet and Plate, Rod and Bar, Tube, Extruded Shapes,
Forgings; Steel: Electric Welded Steel Tube in standard
or special cross sections.

REVERE

COPPER AND BRASS INCORPORATED

Founded by Paul Revere in 1801
230 Park Avenne, New York 17, New York

Mills: Baltimore, Md.; Chicago, 1ll.; Detroit Mich.;
New Befi/o_rd, Mass. ; 'Rome, N. Y. — Sales éﬁczilir;
Principal Cities, Distributors Everyubere.
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AW AC VOLTS. ~ OHMS

ZERO ADJ

4 PRECISION INSTRUMENTS IN ONE

VHF Voltmeter... Measures voltages
from 0.1 to 300 volts at frequencies
from 20 cps to 700 mc. Frequency
response flac within 1 db over entire
range. Extremely low input capacity
— approximately 1.3 uuf —and very
high shunt resistance means most
circuits can be measured without de-
tuning or loading. Is a convenient
voltage indicator up to 3000 mc.

Audio Frequency Voltmeter...
Measures voltages from upper limits
of audio spectrum down to 10 cps.
6 ranges full scale: 1, 3, 10, 30, 100
and 300 volts. Effective input resist-
ance is 10 megohms. Accuracy is
within =+-39), on sinusoidal voltages.

D-C Voltmeter... Measures voltages
from 1 to 1000 volts— full scale
sensitivity — in 7 ranges. The input
resistance on all ranges is 100 meg-
ohms, so circuits under test are never
appreciably loaded, and accurate

PROCEEDINGS OF THE L.R.E.
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readings can be obtained even on
circuits of high impedance. Polarity
reversing switch saves time.

Ohmmeter ... Measures resistances
from 0.2 ohms to 500 megohms in 7
ranges; with mid-scale readings of
10, 100, 1000, 10,000, 100,000 ohms,
1 and 10 megohms.

Check These Added Advantages
...Small diode a-c voltage probe
reaches inaccessible components.
Probe capacity is approximateiy 1.3
uuf. Removable probe head provides

Noise and Distortion Analyzers
Avdio Frequency Oscillators
Amplifiers Power Supplies
Square Wave Generafors

This single instrument
accurately makes most of the
important radio measvrements

Wave Analyzers
Avudia Signal Generators
UHF Signal Generators
Frequency Standards

short, direct connection to diode,
makes possible uhf response, and
facilitates use of adapting connectors
in making special or uhf measure-
ments. Rugged 1-mil meter has knife-
edge pointer, 5 easy-to-read scales,
and cannot be damaged by accidental
overload. Two convenient switches
select 27 measurement conditions.
Specially-designed circuit minimizes
drift caused by line-voltage variations,
warmups, and tube changes. Constant
readjustment is not necessary.

This -bp- 410A Vacuum Tube Volt-
meter is the ideal general-purpose
instrument for important measure-
ments in the development, manufac-
ture, or servicing of radio equipment.
For full details and shipping informa-
tion, write or wire today. Hewlett-
Packard Company, 1381D Page Mill
Road, Palo Alto, California.

Frequency Meters
Vacuum Tube Voltmeters
Attenvators
Electronic Tachometers




Make it MALLORY...and Make SURE

Types and sizes vary,

but standards

of quality never!

X/’HU don’t need more than an elementary knowledge of vitreous
enamel resistors to know that if they’re conservatively rated to
withstand severe overloads . . . if they’re solidly constructed and
strongly resistant to moisture, fumes and heat . . . if they’re more
reliable, more accurate and have a better appearance than the
average . . . they’re the kind of resistors you want. Mallory resistors
are that kind, and that’s why you’ll find them in so many communi-
cations, industrial and laboratory applications, or whenever depend-
ability is essential.

The Mallory line includes a large variety of standard fixed tab. adjust-
able and ferrule types . .. the famous series of “RN” resistors that
meet JAN Specifications, Characteristic F. There are many different
sizes and wattage ratings available, but the emphasis always is on
premium quality. Write for our Engineering Data Folder giving full
information, including cha<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>