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Fo-hundred-ﬁfty hours under 1.4 times rated voltage at the high temperature of

85°C is the rigid accelerated life requirement of Joint Army-Navy specifications
JAN-C-25 for fixed paper capacitors.

A typical group of Solar SUPEREX* capacitors — taken at random from
commercial production — was placed on a life test under these severe conditions.
Not a single failure occurred before 816 hours had elapsed.

"This is not an isolated instance. Repeated tests of SUPEREX* capacitors, taken
from the commercial production line, show the same outstanding long life.

If you need the utmost in capacitor performance and ““Quality Above All”’, write

Solar Manufacturing Corporation, 285 Madison Avenue, New York 17, N.Y.

KTrade Mark

SOLAR CAPACITORS

“’Quality Above All”
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Ir Alexander Graham Bell could look
at the microwave antenna in the illus-
tratton, how quickly his mind would
go back to his own ecxperiments, 67
years ago!

For in 1880 the inventor of the tele-
phone had another new idea. Speech
could be carried by clectric wires, as
Bell had demonstrated to the world.
Could it be carried also by a light hcam?

He got together apparatus—a tele-
phone transmitter, a parabolic reflec-
tor, a sclenium cell connected to hand-
phones —and “threw” a voicc across

" |

4

'i on a beam of light

Words that rode

several hundred yards by waves of vis-
ible light, clectromagnetic waves of
lhigh frequency.

Bell’s carly experiment with the par-
abolic antenna and the use of light
beams as carriers was for many ycars
only a scientific novelty. Ilis idea was
far ahcad of its time.

Sixty years later communication by
mcans of a bcam of radiation was
achicved in a new form—Dbcamed

BELL TELEPHONE LABORATORIES

microwave radio. It was developed by
Bell ‘Telephone Laboratories for mili-
tary communication and found impor-
tant usc m the European theater. In
the Bell System it is giving scrvice be-
tween places on the mainland and
ncarby islands and soon such beams
will be put to work in the radio rclay.

In retrospect, Bell’s experiment illus-
trates once again the inquiring spirit
of the Bell System.

R ®

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE




Another Great -h

Qe NEW -hp- Model 610A
UHF SIGNAL GENERATOR

500 to 1350 Mc!

Here it is—a compact, highly-practical UHF signal
generator for general laboratory use.

The -hp- model 610A Signal Generator is an
outstanding addition to the -hp- family. It is de-
signed to provide an extremely stable laboratory
standard for tests and measurements between 500
Mc and 1350 Mc. Throughout these frequencies
it supplies accurately known voltages ranging
from 0.1 microvolt to 0.1 volt. R-f output may
be continuous, amplitude modulated, pulsed, or
square-wave modulated. Pulse length can be con-
trolled between 2 and 50 microseconds, and pulse
rate is variable from GO to 3000 times per second.

LABORATORY

INSTRUMENTS

The -bp- model 610A is particularly valuable in
the UHF field when determining gain or align-

ment, antenna data or standing wave ratios. It is
admirably suited to measurement of single-stage
or conversion gain, signal-to-noise ratio, circuit
“Q,” and transmission line characteristics.

This war-born instrument, complete with post-
war refinements and easy-to-operate controls, is
now ready for delivery. Write today for more de-
tails of this important new -hp- instrument!

HEWLETT-PACKARD COMPANY

1324D PAGE MILL ROAD, PALO ALTO, CALIFORNIA

FOR

SPEED AND ACCURACY

PROCEEDINGS OF THE LR.B, February, 1947
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The heart of a magnetron, Showing lam;-
nations, as produced by the Raytheon
Manufacturing Co., Waltham, Mass.

The MAGNETRON again proves
that Copper Is the Metal of Invention

HE first magnetrons produced in this country were

“hogged” out of solid OFHC copper bar, a difh-
cult process because copper in this form does not
machine freely. About 100 man-hours of expert
machine work were required per piece, and rejections
were high. The magnetron threatened to be an almost
fatal bottleneck in the radar program.

At this point Raytheon stepped in with a new idea.
OFHC copper may be difficult to drill and turn with
great accuracy, but it can be easily punched. The idea
was to build up magnetrons of punched laminations,
stacked in precision jigs, and silver-brazed in an auto-
matic conveyor furnace. This made it possible to
increase production from 100 a day to 2500, and
make better tubes as well. Revere supplied much of
the copper strip used by Raytheon.

This remarkable accomplishment is another ex-
ample of the fact that copper is indeed ""The Metal of

4A

Invention.” It lends itself easily to brand new ideas.

Revere supplies copper in its six basic types, and in
many different forms, and in addition produces brasses,
bronzes, aluminum and magnesium alloys, and electric
welded steel tube. The Revere Technical Advisory
Service will gladly cooperate with you in sclecting
the proper metals for electronic uses.

REVERE

COPPER AND BRASS INCORPORATED

Founded by Paul Revere in 1801
230 Park Avenue, New York 17, New York
Mills: Baltimore, Md.; Chicago, 111,; Detroit, Mich.;

New Bedford, Mass.; Rome, N. Y,.—Sales Offices in
Principal Cities, Distributors Everywhere.

. . .

Listen to Exploring the Unknoun on the Mutual Network
every Sunday evening, 9 to 9:30 p.m., EST.

PROCEEDINGS OF THE I.R.E,

February, 1947
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A LONG AND

STABLE LIFE-

Design and Production Developments Exclusive with Amperex Set

New Stability and Performance Standards for Vacuum Condensers

ew £ " ex VC50 and V€25
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ALL COPPER (OFHC)
CONSTRUCTION
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LARGE SURFACE AREAS
TO CARRY H.F. CURRENT

4
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NO WELDS

AMPERER ELECTRONIC CORPORATION

25 WASHINGTON STREET, BROOKLYN 1, NEW YORK

PROCEEDINGS OF THE ILR.E. February, 19417
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Type of equipotentiol ond electrostotic Rux lines

estobiished by probing electrolytic both to

determine shopes ond disposition of electrodes.
(POINT “*A’* IN PHOTOGRAPH)

NEW TECHNIQUES: Design and manufac-
turing techniques evolved for high power
copper anode tubes were successfully
brought to bear in developing the unusual
qualities of Amperex VC50 and VC25
vacuum condensers. Unique all-copper
OFHC construction, large area seals, un-
usual mechanical ruggedness and elimina-
tion of welds insure more efficient and
economical operation.

PRIOR ART: When the vacuum condenser
project was initiated in the Amperex
laboratory, one of the first steps was the
prolonged testing of all available types
under field conditions. Concentrated high
frequency fields and bottlenecks to current
passage were common, to all. These “hot
spots”™ inevitably resulted in overheating,
creating the risks of puncturing and dis-
tortion of the delicate balance of elements.

THE SHAPE OF THINGS: Morc than 200
theoretical shapes for the VC50 electrodes
were tested in the electrolytic bath. Re-
sulting lines-of-force curves dictated the
shapes finally adopted. These spread the
ficlds of force, eliminating destructive con-
centrations. It was discovered, also, that
clements carrying high frequency current
had to offer surface arecas much larger
than those which had contented older
practice. Wires cven of comparatively
large diameter were found electrically in-
sufficient and in addition, presented me-
chanical hazards. Elimination of current-
carrying welds was indicated. Basi¢ de-
velopments and numecrous manufacturing
refinements  growing out of these tests
were built into the Amperex VC series.
They are responsible for outstanding per-
formance records.

Sa




DuMont has”many

CALIBRATED
SCALES

Provide a convenient means for
making calibrated and quantita-
five measurements with a cath.
ode-ray oscillograph. Types 216
are available in 3-inch and S-inch
rectangular coordinate scales cal-
ibrated in inches and tenths of
inch; also in S-inch polar coordi-
nate scales. S5-inch logarithmic
scales -are also available for di-
rect-reading of logarithmic dec-
rements or Q measurements.

COLOR FILTERS

Increase contrast and relieye
eye-strain by filtering out all but
the desired light. Available in
the 5-inch size for use with blue,
green or amber screens. Made of
plexiglass which fits between the
calibrated scale and the face of
the cathode-ray tube.

VIBRATION PICKUPS

Types VP-5 and DP-1 convert vir
brations into electrical potentials
which can be applied o the in-
put circuit of the oscillograph,
The response of the VP.5 is pro-
portional 1o velocity; that of the
DP-1 is proportional 1o displace-
ment. The DP-1 is especially
suited fo low-frequency work.

UMONT LABORATORIES, INC.,

Ty
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PASSAIC, NEW JERSEY * CABLE ADDRESS: ALBEEDU, PAS

VIEWING
HOOD

Use our Type 276 rubber view-
ing hood 1o shield the eyes and
the tube screen when observing
oscillogra‘phic patterns under un-
favorable ambient light condi-
tions. It fits any oscillograph
equipped with a 5-inch cathode-
ray tube.

CRYSTAL
MICROPHONE

The Type 277, of unusually high
impedance, is specially designed
for direct connection to cathode-
ray oscillograph input circuits.
The directional response is prac-
tically circular in both horizontal
and vertical planes at all audio
frequencies.

CONSTANT-VOLTAGE
TRANSFORMER

A “must” where irregularity of
supply voltage interferes with
the performance of oscillograph-
ic ‘equipment. The Type 283 is
designed for operation from 60-
cycle, single-phase alternating
current. It delivers a constant
secondary-output potential of 115
volts, at loads up to 250 volt-am-
peres, for input-potential varia.
tions from 95 to 125 volis,

ALLEN B. DU MONT LABORATORIES, INC.

SAIC, N. J.,, U, 5. A.

February, 1947



' Orders Federal's FTR-3 Transmitter
for “Ground-to-Clipper” Communication

;»W l

(osTELLATION
=

Federal's Multi-Unit Equipment
Offers Many New Advantages

PAN AMERICAN WORLD AIRWAYS— another famous user of Federal’s
ground-station radio transmitters—picks the FTR-3 for dependable
flight contact with its huge modern “Clippers’’.

An FTR-3 multi-unit transmitter offers unique features for greater
flexibility, simplified maintenance, easy accessibility and added
| Power Output — Nominal rating, 3 Kw (2 to safety. Thf: complete trans'mitter consists of three' basic sections—
| 20 Mc). Nominal rating, 2.5 Kw (250 to 750 Kc)_ | the RF unit, modulator unit and power supply unit. These separate

Types of Emission — Telephone and Telegraph. : units‘may be selected and combined in a single transmitter, to
; frequency Control — Low temperature-coefficient provide the operating characteristics needed for any job.

| crystals for all operating frequencies.

| Frequency Range — 2 to 20 Mc or 250 to 750Kc. !

frequency Response — 300 to 4000 cycles, plus of ?:ach u'nit is mox.mted on rollers and can easily be drawn out' for
minus 3 db. inspection or adjustment. Access to the back of the transmitter
Distortion — Less than 10% at 95% modulation. is therefore unnecessary, greatly reducing space requirements,
| ®emote Control — Transmitter on-off, channel se- Complete electrical and mechanical interlocks, as well as overload
| lection, push-to-talk, and keying may be performed and overtemperature relays, give extra protection to both the

by remote control. equipment and the operating personnel. For complete information

= = write today for Rulletin A 337.

Federal Telephone and Radio Corporation

otw,
(S22

1
tn Canadai—Federal Electric Manufacturing Company, Lid., Montreal. ~. o Newoark 1,
Export Distributorsi—International Standard tlectric Corp. 67 Brood St., N.Y.C. s v New Jersey

e
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FOR THE LARGER STATION

Enduring beauty! Modern functional design, fin-
ished in harmonious contrast of Dove Grey and
Woodland Brown baked enamel, trimmed in chrome.
A full complement of circuit indicating lights imme-
diately localize a control circuit failure.

FEATURES

High Fidelity Signal—flat frequency response 30 to 10,000 c.p.s.—
distortion less than 39 at 95% modulation—noise level minus 60 db
below 10095 modulation.

Low Operating Cost—simple circuit design plus quality components
operated at well below capacity assure exceptionally long tube life
and economical operation.

Fast, Easy Maintenance — full length doors, large compartments and
improved mechanical design provide maximum convenience and
accessibility.

Instantaneous Power Reduction for nighttime operation through
a single switch, without program interruption.

High Stability Crystal Oscillator with transfer switch. Provision for
second crystal.

Easy to Operate —centralized manual or automatic plus remote con-
sole control. Minimum number of tuning controls, sixteen meters
instantly check all circuits, full complement of circuit-indicating

lights, modern motor tuning. This handsome control console gives the engineer fully automatic con-

trol of all transmitter operations plus studio sw itching facilities for

Avtomatic Recycling minimizes lost air time. handling emergency programs originating at the transmitter. Controls
2 : 4 audio and monitor switching; contains VU meter and remote antenna
Easily Meets All FCC Requirements and is fully approved. current meter. Finished in colors to match transmirter.,

DEVOTED TO RESEARCH AND MANUFACTURE
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Rugged and completely
accessible. Compart-
ments, large enough for
a man to enter, make
cleaning and servicing
easy.

oo all the basic advantages o

Wb g &
‘Jl‘f;'fi"'t,i >
: phagl !
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Brilliantly developed in this new

5 or 10 KILOWATT
AM TRANSMITTER

Big station engineers all over the country de-
signed this transmitter. It is custom engineered to
their specifications—to give you exactly what yon
want and have asked for. That, is the advantage
of Raytheon design.

For the first time — complete accessibility including con-
venient servicing from the inside of any one of the roomy
compartments.

Reliability that is built into every circuit plus extra safe-
guards against program interruption. Control features that
instantly locate a failure, meter every circuit, allow manual
or automatic operation at the centralized control panel or at
the remote console.

Positive safeguards to equipment are provided—double

¢ FOR THE BROADCASTING INDUSTRY

Excellence in Eloctrornios

protection to personnel—quiet high-velocity air
cooling with an individual blower for each modu-
lator and power amplifier tube.

The efficient high level system of modulation
means real operating economy. The low initial
cost will also surprise you.

Before you order your transmitter get all the facts on the
RA-5 or 10. Write today for fully illustrated booklet contain-
ing complete technical specifications, inside views and sche-
matic diagram.

RAYTHEON MANUFACTURING COMPANY

Broadcast Equipment Division
7475 North Rogers Avenue Chicago 26, Hiinols
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jacsimile equippment r

. « . operating on both FM Radio and wire circuits!

o

BOOTH 7C MAIN FLOOR
Q I. R. E. SHOW
GRAND CENTRAL PALACE « NEW YORK CITY

March 3—6 Inclusive

FINCH TELECOMMUNICATIONS, INC.

10 EAST 40th STREET, NEW YORK 16, N. Y. ¢ Factory: PASSAIC, N. J.
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Jemperaconce 10 ATMOSPHERIC MOISTURE

Withotand SIVERE MECHANIGAL SHOCKS

« « « in short, constructed
to last under the worst of P
operating conditions.

% Although essentially fitted for
the “tough” applications, Chicago
Transformer’s Sealed in Steel con-
struction is being specified with
increasing frequency by engineers
who design electronic equipment
for only average, or normal, con-
ditions, but who, because of the
vital services performed by their
products, require an extra margin
of dependuability.

Their reasoning —

(a) Water vapor, oxygen, and carbon
dioxide exist in all atmospheres; chlorine
and sulphur compounds in the air of in-

dustrial localities. a
(b) The action of these agents, intens-

ified by heat and direct current potentials,
corrodes copper coil windings, shortens
transformer life.

(¢) Moisture, even when not excessive
in the air, frequently condenses on the
inside of partially sealed or unsealed cases @
and shields as the result of variations in
temperature.

Their conclusion —
It is good engineering to specify the 9

transformers that have met with outstand-
ing success the most rigid military tests for
sealing against corrosion, have heen proven
to stay sealed in extremes of heat and cold
+ + « Chicago Transformers, Sealed in Steel.

—\\

RA N

7. CHICAGO TRANSFORMER

L)

10a5) matm u 3 5 0 l
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ADDISON STREET + CHICAGO

C.T.’s exclusive Bushing-Gasket Seal at terminals employs
tough resilient gaskets to permauently seal all openings
and to cushion terminals and bushings against mechanical
shock or drastic changes in temperatgre. (No cracking
because of sudden bheat transfer from soldering irou to
terminals during chassis assemhly operation.)

Seamless, Drawn Steel Case and C.T.innovated Deep
Seal Base Cover provide a strong, impenetrahle housing
which, with its compact, modern, and streamlined “good
looks,” helps sell the equipment in which it appears.

Coil is impregnated by a process using heat and alternate
cycles of vacuum and pressure. By use of vacuum, all
moisture is withdrawn from the coil, while pressure and
heat thoroughly impregnate it with wax or varnish: Supe-
rior to ordinary impregnation processes, this method
insures that the transformer is potted without moisture
trapped inside.

18, ILLINOIS




[ '
: i T Nt e (e

AN
[T B R0
%, .(.Q(

-3 .'“; ‘.'. Y LT 2 s adad - o® rper-mrven Yoo pws. ;ﬁ””:v

s o7 -.'-r/.," nh‘.nrnr’.’ "4‘016

AT R R

..Jhy oo » 5

3
n owpdid £y

~ y 2
:

£

]

GENERATOR ROTORS CAN
BE OPERATED SAFELY AT

125,000 RPM

Cunico is the newest addition to the Arnold high quality permanent
magnet line. It is a copper nickel cobalt alloy which has very high
coercive force. Ductile, machineable and malleable, Cunico can be
fabricated into a wide variety of simple and complex designs. Draw-
ing, cutting, machining, punching and screw machine opcrations are
practical.

Cunico can be magnetized in any direction, and is most cfficient
where a large cross section is available to produce sufficient total flux.
Generator rotors are a typical application. A rclatively short length
is required to maintain the flux because of its high coercive force.

I CUNICO CAN BE PRODUCED IN THE FOL-

il -»éi’: ‘;-_' failiE LOWING SHAPES AND APPROXIMATE SIZES:

I ik: o ; et BARS—"a" to 1" square

"’;‘-," \-‘-‘»lé. , by 3 STRIPS—2" maximum width x
5 {’ 58 : i T ‘

T .015” to .312” thickness
RODS—"" to 1” in diameter
WIRE—No. 2 to No. 24 AWG sizes

CASTINGS—~Maximum section 1”
thick

4 |
10 Zp 30 40 50 Write today for details.

ENERGY PROOUCY Bq Hdlw

*‘Permanent Mag-

RNOLD ENGINEERING (COMPANY | Coggests many

B ways in which the
SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION : war-born 'mprove-

ments in permanent
magnets can be most
valuable to you. Send
for it!

147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS

Specialists in the manufacture aof ALNICO PERMANENT MAGNETS

12a PROCEEDINGS OF THE IR.E. February, 1947 |




wow e AX500A POWER TETRODE

Now, with the new 4X500A, the advantages of
the Eimac-designed tetrode are brought to the
500-watt class.

The 4X500A includes the outstanding VHF
performance, stability, ruggedness, and free-
dom from undesirable primary and secondary
grid emission that have made the Eimac 4-125A

screen mounting disc which terminates in a
contact ring on the envelope. The large low-
inductance tubular control-grid lead within the
envelope terminates at the center of the base.
This design makes it easy to build coaxial tank
circuits around the 4X500A. These are only two
of its many features. Among others' are the

and 4-250A the obvious choice of transmitter
engineers for important sockets in both low-
frequency and VHF applications.

Here is a transmitter-
man’s tube intended to
make life more simple for
the transmitter engineer.
The 4X500A is designed
for functional application;
note the nearly perfect
shielding between grid and
plate circuits made possible
by the low-inductance

rugged 500-watt air-cooled anode, Eimac-
processed grids, and silver-plated terminals
pointed out below.

It isn’t necessary to design your transmitter
around promises. Eimac 4X500A tetrodes are
available NOW. They'll deliver as much as
1750 watts useful output at 110 Mc. with but
25 watts driving power (two tubes). They’ll
deliver, 3500 watts at the same frequency with
50 watts driving power (four tubes, push-pull-
parallel). Complete operating information and
ratings are in the technical data sheet for the
4X500A —now available on request.

Filament terminals — heavy
duty, large contact areas.

Control grid u:n:mmal—;lo::'l
inductance, logn.cally. plac g,
for maximum lsolauont b
tween input and outpu o
cuits. Centered for us

coaxial cavities. .
Molded glass ‘base — m::;»l
tains precise alignment Of

terminals for e.ase‘and ‘s‘::\s
£ insertion in SOCKERS:

External Anode, SQO wattls dis-
sipation, forced air coolec.

Control and screen grids pr;:(-
cisely aligne(tlﬁ—-‘asscu;:sn ml:)w
i cien
imum plate € r g
control and screen grid cur
cents. (Primary apd spe;:’ir(‘ively
b A
rid emission 1S % )
controlled by exclusive Eimac
grid processing
3 Double spiral filament—Tug

AP licity of 1ns! 3
ged, stable emission. Makeys possible C.Ompaa dee
lope —ample PEE ow inductanc
a Hard glass enve op sign, an¢ ering. (Al base
t-f insulaliO“- lead engine concentl‘ic

inals plus, =
i d terminals are sil

or minimum I°

5 Electron bombardment shield.

Rigid, low-inductance scmc::l

rid mount assures improv Yy
VHF operation and perm
nent alignment.

creen gI¥

irer plated £
resistance.) .
Concentric ring anc! pin qf'p(:
screen grid t.erml'nal_s or
VHF and cavity circuits O
pin sockets.

10

ELECTRICAL CHARACTERISTICS
4X500A POWER TETRODE

Filament: Thoriated Tungsten
Yoltage .. 5.0 volts
Current . . 13.5 amperes

CROSS SECTION
EIMAC 4XS00A
POWER TETRODE

Direct Interelectrode Follow the leaders to

Capacitances (Average)

Grid-Plate . 0.05 wutd

Jnput . ... 12.8 uuid

Output . .. 5.7 wuid
Maximum D-C

THE COUNTERSIGN OF DEPENDABILITY
IN ANY ELECTRONIC EQUIPMENT

Plate Valtage . 4000 volts
Maximum D-C

Plate Current . 350 ma.
Maximum Plate

Dissipation . .

EITEL-McCULLOUGH, INC., 1313} San Mateo Ave., San Bruno, Calif.

Expart Agents: Frazar and Hansen, 301 Clay Street, San Francisca 11, Califarnia, U.S. A.

500 watts

PROCEEDINGS OF THE LR.E. February, 1947
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... EQUIPPED BY Langevin

witt Be EXACTLY wHAT You NEeED
EXACTLY wHAT You wanNT

Custom Built Langevin audio facilities for broadcast studios are designed
and manufactured to fit the requirements and specifications of the individual
broadcaster.

Using Langevin FM quality amplifiers as the basic building blocks, complete
audio facilities, including the type console you want, can be engineered and
fabricated in our “custom built” department. The Langevin service also includes
on-the-job installation supervision, if desired.

In many cases a Langevin custom built audio system, tailored to fit your needs,
is no more costly than a combination of standard packaged speech input units.

A Langevin Audio Facilities Engineer is always on call , . .

Let him help you with your equipment planning ...

The Langevin Company

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING

NEW YORK, 37 w. 65 St., 23 - SAN FRANCISCO, 1050 Howord St., 3+ LOS ANGELES, 1000 N. Seword $t . 38



EVERY DE MORNAY-BUDD WAVE GUIDE
is Electrically Tested, Calibrated and Tagged

. T ""‘“] ‘ ' ¥ . N
|
Rotating Joint DB-446 90° Elbow (H Plane) DB-433 Pressurizing Unit DB-452 Mitered Elbow (H Plane) 0343%

- | e e J

. 4 [ ——
\Uni-directional Broad Band Coupler DB-442 Bulkhead Flange DB-4S1 Uni-directional Narrow Band Coupler DB-440 90° Twist DB-435 !

g EFLECTOR
'\ >/ a FEED HORN
. L ROTATING JOINT

— FLAT 90" ELBOW

90° TWIST

MITERED £LBOW

) l
L3
’ Bl
STRAIG N W
SECTION LT—"L04%
Bi-directional Norrow Band Coupler DB-44] / /' s \ RF Radar Assembly DB-412

EDGE 90" ELBOW! 90" TWIST
Typicol plumbing arrangement illus-
trating use of De Mornay - Budd com-
ponents availoble from standard stocks.

When you use any De Mornay-Budd wave guide most stringent mechanical specifications. Rigid
assembly, you know exactly how each compo- inspection and quality control insure optimum
nent will function electrically. You avoid possible performance.

losses in operating efficiency through impedance
mismatches, or breakdown and arcing caused by
a high standing wave ratio. (See chart below.)

NOTE: Write for complete catalog of
De Mornay-Budd Standard Components
and Standard Bench Test Equipment. Be

De Mornay-Budd wave guides are manufac- sure to have a copy in your reference files.
tured from special precision tubing, and to the Write for it today.
The curve shows the manner ©
in which the reflected power % (CEEERI T TN
increases with an increase in - ‘. M ;‘:'(: ¢ 3
the voltage standing wave g \ SR
ratio. The curve is calculated E! ! )
from the fallowing equation: LH
E : PIRCINT POWTR MNUICTID EQUIPMENT
y 2 5 VOLIAAL 3TANDING WAVE DATIO ""'g: e
(_.:"‘""‘ ) —_ ¥ ! RADAR $E15
% Power Reflected = o by
(Vmax ) +1
= VYmin 4 De Mornay-Budd, Inc., 475 Grond
s s Concourse, New York 51, N. Y.
L L ¥ w L -
VOLYAGE STANCING wawl AATIO
PROCEEDINGS OF THE I.R.E. February, 1947
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THIS SPRAGUE
KOOLOHM....

...DOES THE WORK
OF AN ORDINARY

RESISTOR
THIS SIZE!

ARE YOU BUYING LARGER RESISTORS
THAN YOU ACTUALLY NEED? siouns,

THEM
The job called for an actual rating of 4.7 watts on a wire- ‘ANY WAY-

wound resistor to be used in an enclosed space. As usual, the | ANYWHERE y
manufacturer planned to use a conventional 10-watt coated \\ k S ""’"/

Y 4 st
resistor—until a Sprague field engineer proved beyond doubt d seyle T _&.
that a 5-watt Koolohm would do the trick with ample safety t

']

margin. This instance is typical of savings made possible by

$ 7o
i

tyle A
m i’ )
tyle =
_ ;

St

Koolohms. Wound with ceramic insulated wire, they dissipate .

heat faster, they’re easier to mount—and can safely be used at
full wattage ratings. Write for Catalog 10EA.

Sprague Electric Co., Resistor Division, North Adams, Mass, - p
SPRAGUE
BREAKDOWN
INSULATION
" eutee hallre.
ground

Trademork Reg. U. S. Pot. Off.
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Western Electri :
mission products—offers a wide range of equip-
ment for broadcasting, program distnbu.hon, af\d
radio communications, as well as new industrial
products for use in factory and laboratory.

Advanced Design: In designing this equipmen.t,
Bell Laboratones engineers keep uppermost 1n
their minds the needs and preferences of users.

High Quality: Whether you want a 50 kw trans-

Star performers of
Western El

formance.

For full

ectric’s 1947 line

1 i nt on
1 - - mitter or a uny thermistor, you can cou
ol e s quality workmanship that provides quality per-

Leadership: Today, as in the past, t.he Bell
Laboratories-Western Electric team continues to
pioneer new ideas that set the pace for tomorrow.

Representative or write Graybar Electric Co,,
420 Lexington Avenue, New York, 17, N. Y.

details, talk to your local Graybar

'BROADCAST EQUIPMENT:

AM TRANSMITTERS: Western Electric’s com-
plete line includes 250 watt, 1 kw, 5 kw
shown), 10 kw and 50 kw units that assurc
high quality at low operating cost.

2A PHASE MONITORmakes possible quick, accu-
rate adjustment of directional antenna ar-
rays. Western Electric has a complete line

of antenna coupling and phasing ecquip-
ment,

Western Eleclric

FM TRANSMITTERS : The new linc of TRANS-
VIEW design transmitters—250 watt, 1,
3, 10 {shown), 25 and 50 kw—is as out-
standing in performance as in appearance.

258 SPEECH INPUT console handies AM and FM
programs simultancously. It’s outstanding
in performance, moderate in cost, casy to

install and opens in an instant for inspec-
tion and maintecnance.

CUSTOM BUILT CONSOLES: Enginecred to meet
complctely the requirements of any station

— provide the most flexible method of pro-
gram control.

RELAY SWITCHING SYSTEM: Solves difficult mas-
ter control problems. It simplifics all pro-
gram switching for several lines to the
movement of onc key.

A complete line for better
broadcasting ... AM or FM

o~ I+
s4A CLOVER-LEAF FM broadcast antenna has
high efficiency and a circular azimuth pat-
tern. For any power up to 50 kw. It's
rugged, casy to install and maintain.

220 SPEECH INPUT: A compact, lightweight
portable speech input system designed to
provide complete facilitics for remote pick-
ups of every kind.

Crven

1@\‘3\‘3‘3‘29%2

QUALITY
COUNTS
Belic.




| BROADCAST EQUIPMENT

\1

MICROPHONES: Two Cardioids—639A with 3 pick-up

124 TYPE AMPLIFIER for monitor and audition
service. Provides up to 20 watts capacity
for driving high quality loudspcakers, line
or modulator circuits.

129A AMPLIFIER provides 4 electrically
separate channels. Ideal for use in
combination pre-mixing or booster
circuit applications or can be adapted

A for ultra faithful, non-directional single mike
pick-ups in large studios or auditoriums, The 633A

Salt Shaker—a rugged, dependable, low-cost mike

for studio, remote or P. A, pick-ups.

)

|

:

| patterns and 639B with 6 patterns. The 640 Double-
|

133A AMPLIFIER: A 3-purpose unit for use
as a line amplifier, isolation amplifier
or for general monitoring. 8 watts
power output—low harmonic distor-
tion,

1308 AMPLIFIER: Recommended for use in
audio systems where it is desirable to
feed two programs through a single
program production unit simultanc-
ously.

for “no gain" bridging isolation,

1126C AMPUFIER: Aprogram
operated level-governing
amplifier that limits ex-
cessive peaks of modula-
tion, protects against

over-modulation and ex-
cessive input levels.

COMPONENTS: A line of transformers,
plugs, jacks, cords, switches,
knobs, relays, headsets and many
other component parts to meet
almost cvery nced.

109 TYPE REPRODUCER GROUPS: Two models that play
both vertical and lateral transcriptions, 9A
Reproducer favors vertical cut—new 9B
favors lateral cut.

INDUSTRIAL PRODUCTS

For Engineering Control I
and Laboratory Work '

GLASS SEALED SWITCHES AND RELAYS: Suit-
able for commercial applications
where high speed of operation, long
life, high current carrying capacity
and precisely repetitive opcration are
required.

FREQUENCY
STANDARD

The new D-175730 Pri
mary Frequency Stand
ardisacommercial model !
of the primary standard
built for Loran use. It is
by far the most precise
standard  ever made
available to laboratories

accurate to better than
1 part in 100,000,000.

THERMISTORS: a commercial line of
thermal resistors with many ap-
plications in temperature meas-
uring, control and other electronic
circuit applications. Resistance
decreases with rising tempera-
ture, increases with decreasing
temperaturce.

DEPOSITED CARBON RESISTORS: Units of high
stability and close tolerance, particu-
larly suited for high frequency apphi-
cations. Resistance values range from
1 ohm to 50 megohms and nominal
power ratings from .15 to 600 watts
for frec air cooling.

Western Elecfric

VARISTORS: Oxidized copper varis-
tors and silicon carbide varistors
arc non-linear voltage sensitive
elements suitable for a varicty
of clectronic applications. Small,
rugged, long-lived, low in cost,




PROGRAM DISTRIBUTION wired music systems

WIRED PROGRAM CONSOLE: specially designed heart MUSIC DISTRIBUTION SYSTEM for use on trains, 124H AMPUIFIER : packaged unit—with own
of wired program systems. Two-speed turn- ships, planes. Compact control unit pro- a-c _operatcd. power supply for wired
tables with 109 Type Reproducer Groups that vides a choice of radio programs and re- music subscribers. Two channels—one
play both lateral and vertical cut recordings. corded programs played by as many as microphone channel and one line level

four wire reproducers. input—with selector switch,

124) AMPLIFIER: a single channellinelevel 140A AMPLIFIER: a new three-stage push-pull a-c— .

amplifier for subscribers to wired pro- d-¢ amplifier for wired music program service. ::I: ﬁ'g::'"‘:ﬁi: r;_lew;hree_-stagg.pnt:-
gram services. Self-contained, with Power output of 10 watts for a-c operation, mct?ts 40 ‘50 6(;“:'" 7%3(’;;) ?:::::lsb(-:
own a-c operated power supply. 6 watts for d-c operation. mounted at considerable distance

from power supply.

2A AMPLIFIER: a scif-contained 25
satt power amplifier. When equip-
ed with the 141A, the combina-
on provides ample gain for usc
sith the 109 Type Reproducer
iroups.

1434 AMPLIFIER: similar in design to the
1424, but having a power output of
75 watts.

1288 LOUDSPEAKER in utility cabinet: a high

juality, singlc-unit speaker with a power 755A LOUDSPEAKER: this 8-inch speaker is easy 757A LOUDSPEAKER in utility cabinct: a new two-
aandling capacity of 30 watts continuous. to install in walls or ceilings. Light in unit speaker for most faithful reproduction.
Zovers the frequency range from 60 to weight, low in cost, it provides high quality Covers the frequency range from 60 to 15,000
3,000 cycles, with gradual roll off to 10,000. single-unit reproduction of music. cycles. Has a coverage angle of 90 degrees. ‘

and Vehicular Service

238A AND 239A MOBILE RADIO: for
dependable radiotelephone
communications between vcehi-
cles and any wire telephonce in a
system. Transmitter and re-
ceiver units are small, rugged :
operate in 152-162 mcand 30-44

mc bands. y

!RADIO: for Marine

248A MARINE RADIO: a complcte
two - way radiotelephone
cquipment with 250 watt
transmitter and threc re-
ceivers, Instant selection of
30 pre-tuned frequencies
can be made from remote
control unit,

QUALITY COUNTS ;

SRAAIMP o L L~ WO



ELECTRON TUBES
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Have you a use for a

STEATITE SPRING?

Riustrated above are steatite ceramic springs produced
by the Research Division of American Lava Corporation.
Pitches, lengths, inside and outside diameters can be

varied within fairly wide limits. Compression and

elongation limits vary only slightly with changes in size.
Metallized surfaces can be supplied.

We do not know where this steatite spring may be
useful. It is announced so that its availability may be
known by research and engineering men in the elec-
tronic and electrical fields.

The development of this steatite ceramic spring re-
sults from American Lava Corporation’s constant search

for better techniques and ceramics and new technical
applications. American Lava Corporation was founded
on research. lts Research Division has long been ac-
knowledged as being far in the forefront of the industry.
No other organization has such resources in trained
technical men, research equipment, and facilities. No
other organization has ceramic data comparable to
that developed at American Lava Corporation in 44
years of constant research. Here, if anywhere, you will
find the answer to any problem involving technical
ceramics. We like tough problems and are ready to
cooperate with you on your technical ceramic problems.

ALSIMAG BAMERICAN LAVA CORPORATION

CHATTANOOGA 5,

TENNESSEETE

44TH YEAR OF CERAMIC LEADERSHIP

ENGINEERING SERVICE OFFICES: ST. LOUIS, Mo., 1123 Washington Ave., Tel; Gorfield 4959

+ NEWARK, N. )., 671 Braad St., Tel Mitchell 2.8159 » CAMBRIDGE, Moss., 38.8 8rattle S1.,

Tel, Kitklond 4498 » CHICAGO, 9 S. Clinton St., Tel Central 1721 * SAN FRANCISCO, 163 Second St., Tel. Douglos 2464 » LOS ANGELES, 324 N. Son Pedro S1., Tel: Mutual 9076
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ACTUAL
SIZE

“No matter how you look
at it, Joe, those TUNG-SOL Min-
iature Tubes are a far better bet
than the old larger types. Better
service for the user, more com-
pact equipment for the set builder
and less storage space for the
dealer are obvious advantages,
but that is only the beginning.

“TUNG-SOL Miniatures stand
up better under shock and vibra-
tion. You see they are more
rigid . . . built with smaller,
lighter parts. Then there is

TUNG-SOL LAMP WORKS, INC.,

Sales Offices: Atlanta

18A

«+ Chicago -
Also Manufacturers of Miniature Incandescent Lamps,

& W

AN - 3 7 P~
NV //’/"Jx__?

Nl )

). IR
i _‘,// 7

the glass button base. It not only
can't come loose, but it has much

W

better dielectric properties than
the old style base.

“Now take high frequency cir-
cuits. You know how important
they have become. TUNG-SOL
Miniatures are doing jobs you
couldn’t even begin to do with old

fashioned tubes. The shorter

vt rerlesise /o V4

. _ ELECTRON TUBES

\ - \\\ T /m/ﬁmfkc Daenssion alot /‘{Zn/atm Tubes-

leads on the Miniature make for
low lead inductance and low
inter-element capacities.

“Joe, if you want your equipment
to be modern you ought to con-
sider using Miniatures. TUNG-
SOL engineers will be glad to
help you plan the circuits and
select the tubes. You can talk to
them in confidence.”

Dallas « Denver

PROCEEDINGS OF THE I.R.E.

NEWARK 4,
e« Detroit
All-Glass Sealed Beam Headligh: Lamps and Current Intermittors
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Los Angeles - New York

February, 1947




A glance at the new Duodecal socke
below will demonstrate the complete fulfilin
television’s demand for a socket of full {
and highest quality for the new series U
base television viewing tubes.

This is typical of the pipneering which hq
lished Ampheno! leadership in the desi
manufacture of TV and FM components’

The activity of Amphenol engineers in the H
frequencies enables them to sense in advance
needs in these fields. The new Duodecal sockef
but one of many such Amphenol firsts which inclulg
efficient Hi-Q tube sockets, octal angle séckets 3
cathode-ray and other tubes, Twin Lead parallel
transmission line, FM and television receiving an-
tennas, solid dielectric coaxial cables, and special-
use cables for television color cameras and for
facsimile.

Write for Data Sheets omr these new products.

AMERICAN PHENOLIC CORPORATION
CHICAGO 50, ILLINOIS

-
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puo
oFf
TURES lea
FEA, Jocations 10 brind = jrness.
:u:;e GSSu[e neai
. ement- 1 1
require ocket €P tot (:xm d
® Ree skage ! Bolos e
ing b:e: sard is mnm“‘.l o d
ShOCAn extrd openingte‘-‘l’ wh
.'d Jead out Sy pe
T Latest WP gets prov® t
.pronz€ c
hoSPh:” ach tube P are molde
contac pody of so¢ e
® Cap ite. 1
IecmcaI bakemes ly ehml"a'es 2
q-7ingd as
@ sprind ™
drive pins

_ COAXIAL CABLES AND CONKECTORS - INDI]STIIAL tl]NN!CTI]RS , FITTINGS AND CONDUIT - ANTENNAS - RADID COMPONENTS - PLASTICS FOR ELECTRONICS '
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' THORDARSON

Transformers

For over half a century Thordarson has been manufacturing the
finest in transformer equipment. The oldest company in the field, it has pioneered many new
developments, including the superior core and coil materials now used throughout its entire line.
This vigorous policy of research and development, together with an unusually high standard of
production, has made the name Thordarson a guarantee of quality . . . an assurance of trouble-
free performance among engineers everywhere.

Thordarson’s engineering staff and Thordarson’s field men are prepared to assist you with your
transformer problems. We are especially equipped to handle those types of transformers which

require a high degree of engineering skill and which must be built to very rigid specifications.
Send us complete details as to your requirements.

P. 8. Deliveries aren't too bad these days, either!

LECTRONIC DISTRIBUTOR and INDUSTRIAL SA
- MAGUIE Usinl

.

L N 2 B s o R AT
A NN oty AR
¢ oAt ¥ -
HEEL INT RNATION.
< B3 -

% e Al
[ . "’"- ~ r




THEIR STRENGTH

Line Capacitors —

Fluorescent Lamps

Low Starting Torque Motors

00

)

High Power Factor
Luminous Tube Transformers

5B

High Starting Torque Motors

ADDS ‘‘STAYING POWER"’
70 YOUR PRODUCTS

Capacitors ncedn't be the weak link in your product
they can have just as much “*staying power’’ as any other
component in your equipment.

G-E capacitors have long life. One reason for this is
that they are Pyranol* impregnated. Practically all
moisture, air, and gas have been withdrawn from the
capacitor before the Pyranol treatment takes place. The
use of Pyranol also means that these capacitors can op-
crate at high temperatures—up to 75 C (167 F) casc
temperature. This eliminates onc of the main causes of
capacitor breakdown.

Casings, available in all standard shapes, arc double-
rolled, or roll-crimped and soldered, scaling the capacitor
hermetically. Plastic bushings, of high diclectric
strength, bring out the hot-tin dipped soldered terminals.

GENERAL @ ELECTRIC

PROCEEDINGS OF THE LR.E. February, 1947

If you arc building a quality product, here’s a quality
a-c capacitor that you'll never have to worry about.
They 're available in a broad range of voltage ratings and
capacitics. Write for the Jatest Bulletin GEA-2027C.
Apparatus Dept., General Electric, Schenectady 5, N. X

*Reg. U. S. Pat. Off.

Why Manufacturers Like G-E Capacitors

" | (ol Bl
Jo. FheitGRccllssTe™™ 4. Designed for small
size and light weight in
all ratings.

2. You can get fast ship-
ments.

8. Their quality is un-
excelled.

3. The range of ratings
is broad.

407-311-6700

21a




SYLVANIA
RESEARCH NEWS

FEB. Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Bayside, L. I. 1947

INEXPENSIVE, IMPROVED ALLOY DEVELOPED
FOR BETTER TUBE CONSTRUCTION

WELDING CONNECT.ONS. All connections in the Lock-In Tube are welded for
greater durability. Short, direct connections resultinfewerjoints and lower loss,

-
Y

y) J RYal.
GLASS HEADERS. Small cylindrical cups of glass and metal pins are pressed into
the low-loss glass base to which is ioined the small glass exhaust tubing.

Sylvania’s #4 Alloy
Integral Part Of
Superior Lock-In Tube

A specially developed metal product
#4 alloy — contributes greatly to the
superiority of the Sylvania Lock-In
Tube. It is inexpensive, an excellent elec-
trical conductor, strong, and, most im-
portant of all, has a thermal expansion
curve to match the all-glass header into
which the #4 alloy element leads are
directly brought. These same leads act
as the socket pins—and are always in
rigid contact with the header under vary-
ing heat conditions.

LOCK-IN MOUNT AND GLASS HEADER

IMPROVED MOUNT . . .
elements are ruggedly
supported on all sides.
Meticulous accuracy s
required to fit ond weld
each port to the others
to become the finished
mount. There are few
welded joints and no
soldered joints — the
elements can’t warp or
weave.

(2
!
&4

‘0\‘-4 'q:c&' L
S

ALL-GLASS HEADER
through which element
leads are directly
brought — low-loss ond
better spacing of lead
wires. These leads be.
come the sturdy socket
pins — effecting a muych
desired reduction in lead
inductance and inter-
element capacity,

SYLVANIAS'ELECTRIC

Emporium, Pa.

MAKERS OF RADIO TUBES: CATHODE RAY TUBES. ELECTRONIC DEVICES, FLUORESCENT LAMPS, FIXTURES WIRING DEVICES. ELECTRIC LIGHT BULBS

22A
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Radio communication is as vital to the airways as rails are to
the railroads. For high performance, dependability, and easy
maintenance, WILCOX radio equipment has earned the
confidence of airline personnel throughout the world. Solve

your communication problems with Wilcox.

Check the Wilcox 2500 Watt 96C Transmitter For:

1. PERFORMANCE — Transmitter units combine with modulator and
tectificr to give cither simultancous transmission on a number of frequencies,
o the sclection of an individual frequency best suited to the immediate com-

munication problem. Complete remote control,

2. DEPENDABILITY — Research, cngincering, and testing combined
with highest quality materials result in a rugged product capable of sustained
opcration through all conditions of temperature, humidity. and weather.

3. MAINTENANCE _All controls and componcents are completely ac-
cessible.  Plugs and receptacles or dips muke cvery major scction readily
removable. Fuscs, powcer and (clcphonc line teeminals are located on con:

venient pancls.

4. SAFETY _The disconncct switch at base of transmitcer cuts off al)
voltage and grounds components so unit can be serviced without affecting
operation of adjacent channcls.

A request on your letterhead will bring

complete Information

Wilcox Electric Company, Inc.
KANSAS CITY, MISSOURI
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A fine watch—delicate Italian lace—these are
synonymous with superb craftsmanship. But
imagine such hand-to-eye co-ordination at mass
production speeds. The mount operator who
assembles with a small spot welder the tiny
internal parts of your Hytron tubes displays just
such craftsmanship. Despite painstaking engi-
neering and intricate machinery, it is finally her
accuracy, speed, perseverance, and appreciation
of fine tolerances which build Hytron quality.
Assembly mistakes once sealed within a tube
cannot be corrected.

That is why Hytron is so fussy about selecting
and training its mount operators. Each appli-
cant must pass exacting tests for eyesight and
for finger and tweezer dexterity. Then begins a
long training cycle: two months to master a
single constructional step; up to two years to

8

PROCEEDINGS OF THE I1.RE.

February, 1947

“emdl Db

MAIN OFFICE: SALEM, MASSACHUSETTS

develop the versatility of the expert mounter.

Every possible aid is given to the Hytron
mount operator. Work simplification helps her
co-ordinate smoothly and efficiently motions of
eyes, hands, and feet. Parts design is simplified;
supporting micas serve as templates. Welding is
automatically timed. Tight spacing tolerances
(.003”) and frequent engineering changes pro-
hibit widespread use of jigs and fixtures. Magni-
fication is impracticable, because of width and
depth of field. Major effort must always be to
train the mounter’s keen eyes and nimble fingers
to assemble delicate parts to fine tolerances,
despite varying materials and machine set-ups.

Yet the Hytron mounter works so effortlessly
that it all looks easy. It is easy only because she
has the know-how. Next time vou pick up a
Hytron tube, examine her handiwork.

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921

25a




Z'l)ej woﬂd’s largest plant devoted to the
esign and production of molded carbon-
graphite-powdered metal specialties.

\\\\\

Rare Metal Contacts
Brushes and Contacts
(all carhon, graphite, metal
and composition types)
Anodes ¢ Electrodes
Bearings
Welding and Brazing Products
Carbon Pipe
Chemical Carbons
Power Tube Anodes
Sintered Alnico ll
Flashlight Battery Carbons
Packing, Piston and Seal Rings
Rheostat Plates and Discs, etc.

Stackpole Electronic Products
Fixed and Variable Resistors
iron Cores

Switches ¢ Line, Slide,
and Rotary Action

CARBONS, GRAPHIT
' ES A
MOLDED METAL COMPOSITIO.:I:

Here you see j
Just a few of thousand
; s of mol
6 ‘l:)(())n, graphite, powdered metal and cor(:mded' it
don:pone'ms manufactured by Stackpole \Y;)I:)smon
inn :see is the tremendous background o.f en :;( =
,/,f, rﬁple(nem:e'that goes into their productioi "Ze‘;l‘
R APy akes a difference! It eliminates guessw ' k :
o particular product is made to conf 01‘E~ >
its own specific operati iti o e
lor\lger, more dependable servics S G G
e can’t sell our experience ‘
... you get th it’
most valuable part of every Stackpole pgroduj:tt ;:)c:.bye: s
uy!

STACKPOLE CARBON CO., ST. MARYS, PENNA

26A
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Purity, strength, uniformity,
and the proper degree of absorb-

ency are but four of the many

inherent desirable qualities you

can rely on in the use of Schweitzer insulat-

ing papers. Designed for use in the manufacture
of capacitors, coils, and transformers, and

for other insulating purposes, these papers are

supplied in thicknesses ranging from
.00025” to .004".

o 1
SCHWEITZER PAPER CO.

182 Cornelison Ave., Jersey City, N. J.
Plants: Jersey City, N. J., Mt. Holly Springs, Pa.
Research Laboratories: Chrysler Bldg., New York, N. Y.

SPECIALISTS IN TH‘N BAUGE INSULATING PAPERS

PROCEEDINGS OF THE LR.E. February, 1947




For true to life recording there has never been

anything better than Presto Green Label Discs.

/ p Rl @ﬂ)@ RECORDING CORPORATION -« 242 WEST 55TH STREET - NEW YORK 19, N. Y.

Walter P. Downs, Ltd., in Canada

World's Largest Manufacturer of Instantaneous Sound Recording Equipment & Discs
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miniaturized RELRYS
with Steatite Insulation

Originally desi8

equipment> these
tely

give comple
under extré

The Steatite insulation and gen-
eral construction of these relays
makes them inherently suitable for
switching circuits requiring perma-
nently low leakage, for switching
certain high frequency circuits, and
for any application where a com-
pact, light weight, yet sturdy relay
is required. Particular attention has
been paid to design of relays that
will not “chatter” under vibration
even in the un-energized position.

PROCEEDINGS OF THE IL.R.E,

ned for usé

MINIATURE reloys

ne conditions ©

y and temper

in ail’Cl'af t

ble operation
f vibratiomns

ature-

The antenna changeover relay
shown is of unique design and pro-
vides the wide contact spacing and
positive action necessary for this
special purpose, for a weight of
only 0.2 1b.

The other small relays are pro-
vided in the contact combinations
illustrated at right, with maximum
overall dimensions of 114" x 11/16"
x 114" and a maximum weight of

0.07 1b.

For price and delivery information, write

AIrcrAFT RADIO CORPORATION

See A.R.C. Exhibit, Booths 40-41A,

at 1.R.E. Show
RATIO 0.C.
o Gl iyl atsITANCE ARSANGERENT
—7' 1‘97—57 14 90 o—j
12232 28 300 =
11914 14 90 O—]
1223 28 300 :j
O
11638 28 300 o— I I
et v
773 | 28 m | o— : ”

708 MAIN STREET, BOONTON, NEW JERSEY

Rebruary, 1947

29A




A R N O ——sm—

e

e

OTHER
BROADCAST
PRODUCTS

F
Adjustoble,

Shieldod
Sompling Loop

lsolotion Filter

Tower Lighting Choke

Open Wire
Transmission
Line Support

a éamoad name in Radio

E. F. JOHNSON COMPANY

il

DIRECTIONAL ANTENNA

EQUIPMENT FOR AM

lllustrated is o new phasing unit recently shippedto W G AC,
Augusta, Georgio for use with their new 5 KW RCA trans-
mitter. W G A C was the 60th station to choose JOHNSON
for their directional system. This impressive total is grawing
at an accelerated clip—it's bosed on definite advantages.

Your JOHNSON equipment will be mare efficient because

it is designed especially for yaur antenna system. Because

it is not o "packaged" unit intended ta salve everyone's
prablems there will be no unused components, nor will you
have ta add o few to meet your particular needs. JOHNSON-
built cabinets will match the style and finish of your trans-
mitter. Standardization is emplayed where it will not impair
efficiency. For instance 90% of the major components are of
standard design, and manufactured by JOHNSON. This
permits an even flaw of parts to your assembly job ond
careful control of their quality by JOHNSON engineers. No
name of better reputation con appear on yaur phasing ond

antenna caupling units.

SAVE THE COST OF
A SEPARATE FM TOWER!

I1f you are going to add FM ta your existing AM facilities, quite likely you've looked ot the price of o tower and wondered
if the new antenna can go on top of an AM radiator. If the location is suitable and jt's structurally passible, the answer
is, it can and you'll never turn on easier several thousond dollars yaur way. The JOHNSON ISO-COUPLER announced
in March of 1946 wos the first commercial equipment offered to properly handle the twa systems on one structure.
It's designed for power up to and including 50 KW AM, and 10 KW FM. A heavy, weatherproof cabinet does away

with the need of routine cleaning and uncertainties inherent in equipment exposed to the weather.

ONLY THE ''1SO-COUPLER'’ OFFERS ALL OF THESE ADVANTAGES

1. Completely isolates AM and FM—no interaction pas- 6. Optimum impedance match possible for any FM fre-
sible. quency far 51.5 ohm line.

2, Con be furnished with carrecting network so that in- 7. Standing wave rotio up to 2 caused by antenna can
stallation does not affect adjustment of present an- be eliminated between Iso-Coupler and transmitter.
tenna coupling or directional equipment, 8. Iso-Coupler can be used with any size and length of

3. Easy to install and adjust. RMA standard FM line and ony type of end terminal.

9. Coaxial line between Iso-Coupler and antenng can
be fastened directly to AM tower, eliminating expen-
sive line insulators ond replacements.

4. Adjustments are efficient, broad, stoble, and not of-
fected by climatic changes.

5. Adjustments are possible at any time without disturbing 10. Pressurizing maintenance independent of electrical
coaxial lines. adjustment.

The first 1ISO-COUPLER has already given many months of satisfactory
service and we're in steady production.

Write to Department W for free Johnson literature today.

WASECA, MINNESOTA
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. RAPLD CORRECTION OF LINE YOLTAGE YARIATIONS
‘ NO CRITICAL MECHANICAL ADJUSTMENTS

' DOES NOT AFFECT POWER FACTOR of the SYSTEM [N

NOT AFFECTED BY CHANGES in the

POWER FACTOR OR MAGNITUDE of the LOAD

-

Superior:Electric
Comprargy

902 LAUREL STREET <+« BRISTOL, CONNECTICUT, U.S.A.
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undistoried

@ ZERO WAVEFORM DISTOR-
TION...a characteristic of all SECO
Automatic Voltage Regulators. ..
is not the most important but
certainly a highly desirable feature
in voltage regulating equipment.
Please keep in mind —

Seco Automatic
Voltage Regulators
produce zero

waveform distortion
-

But...zero waveform distortion
is just one of the many decided
advantages of SECO Automatic
Voltage Regulators. A few others
are listed and a more comprehen-
sive investigation would reveal
such factors as low cost per KVA —
easy installation rugged me-
chanical construction.

Consider these combined od-
vantages when in need of equip-
ment to maintain CONSTANT VOLT-
AGE to electrical apparatus.

SECO Automatic Voltage Reg-
ulators offer more per dollar value
whether the requirement involves
1 or 100 KvA.
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QUICK-REFER
pOWER-FRE

PREFERRED TYPE

POWER TUBES

ENCE
QUENCY

TABLE

Type No. Class Maximum Inpyt Power (Watts) CCS Unmodulated Class C Ratings at:
16 Mc. [ 7.5Mc. | 15 Me. |25 Me. |50 Mc. |75 Mc. |110 Mc. 150 Mc. hOO Mc. [250 Mc. L300 Mc. 1600 Mc.
9C21 Triode 150000 | 150000 | 150000 |105000
3C12 Triode TOB000 | 91000 | 80000 | 70000
9C25 Triode 40000 | 40000 | 40000 | 40000 | 25000 | 25000 | 25000 =
—9C7 Triode 40000 | 40000 | 40000 | 40000 |25000 | 25000 | 25000
892 Triode 30000 | 22500 | 17000
Triode 18000 | 13500 | 10500
—BEY-A Triode TE000 | 14000 | 18000 | 16000 | 16000 | 14000 | 11000 | 8000
BAOR-A Triode 16000 | 16000 | 16000 | 16000 | 13500 | 10000
BO2T™ Yetrode T0000 | 10000 | 10000 | 10000 [10000 [10000 | 10000 |10000 10000 110000 |10000
7T Triode 3000 | 3000 5000 5000 | 5000 | 5000 | 5000
BI3-A Triode 1800 1800 1800 1750 | 1500 | 1200 =5 ’
5C24 Triode 1500 1500 1500 | 1500 | 1500 | 1500 | 1500 | 1500 |
(@125]4001 | Tetrode 500 500 500 500 500 500 500 500 425 335
B000 Triode 300 300 500 500 400 300 b
813 Beam Power 360 360 360 3460 300 |
8005 Yriode 240 240 240 240 195
818 Pentode 200 200 200 200 160 130 1 ]
arl Triode 155 155 155 155 155 125 { |
312 Triode 155 155 155 155 155 125 | '
878 Triode 125 125 125 125 125 125 125 125 125 125 100 |
829-8° [Beam Power 120 120 120 120 120 [ 120 120 120 120 105 '
8035A | Trade 75 73 75 75 1 75 75 75 75 7s 75 zs |zs |
eam Power 0 60 60 60 60 60 60 55 40 ,
eam Power 60 60 60 80 80 50 40 |
E2 eam Power 40 40 40 40 40 40 40 33
- eam Power 36 36 36 36 36 36 36 36 36 32
2E26 Peom Power 30 30 30 30 30 30 30 25
B0Z | Pentode 25 25 25 25 20 16 1 1 ]

*Twin type —input values per tube for push-pull operation.
tRecommended only for highly intermittent applications. Input valves are ICAS ratings.

The accompanying table of ratings
vs. operating frequency provides the
design engineer with a simple and
rapid means of choosing the most
suitable RCA tubes to meet the
power and frequency requirements
of equipment in the design stages.

Technical Literature
Detailed data on all the types listed

32A

are provided in the RCA HB-3
TUBE HANDBOOK. Technical
bulletins covering tube types in
which you are interested will be
sent on request.

Application Engineering Service
RCA tbe application engineers
will be pleased to cooperate with
you in adapting these or any other

TUBE DEPARTMENT

RADIO CORPORATION of AMERICA

HARRISON., N. J.

PROCEEDINGS OF THE LR.E.

RCA tube types to your equipment
designs. Just write RCA, Commer-
cial Engineering, Section R-52B,

RCA Laboratories, Princeton, N. J.
THE FOUNTAINHEAD OF
MODERN TUBE DEVELOPMENT |S RCA

| P
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