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NGINEERING

Since its inception, the designs of the UTC Engineering

Department have set the standard for the transformer field.

Hum Balanced Coll Structure: Used by UTC in
proctically all high fidelity designs. . . . Hum
bolanced transformers are now occepted as
stondard proctice in the transformer field.

Linear Standard
Avdio Units: Flat
{rom 20 to 20,000
cycles . . . A goal
for others to shaot
at.

Ultra-Compact Audio Units: A complete series of
light weight audio and power components
for aircroft and portoble opplications. Ultra-
Compact Audio units are hum balanced . . .
weigh approximately six aunces . . . high
fidelity response.

Tri-Alloy Shielding: The combination of Llinear
Standard frequency response and internal tri-
alloy magnetic shielding is a difficult one to
oppraach, Used by G.E., RCA, Western Electric,
Weslinghause, Raytheon, Collins, Gates, efc.

Ouncer Audio Units: Extremely compact audia
units for porfable application were o prob.
lem until the development of the UTC Ouncer
serios. Fifteen types for practically oll applica-
tions . . . range 40 to 15,000 cycles.

Universal Equalizers: The UTC Universa! Equal-
izers, Altenuaiors, ond Sound Effects Filters fill
o specific need of the broadcast and record-
ing fleld. Almost any type of audio equipment
can be equalized ta high fidelity standords.

Plug-In Audio Units: These units are a madifi-
cation af our Ouncer series, incorporating o
simple octal base structure. Fifteen standord
items cover all applicatians.
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Sub-Ouncer Unlts: A series of %4 aunce minio-
ture units with nan-corrosive~long life con-
struction for heoring aid, minioture radia, ond
similor opplications. Five types caver procti-
cally all minioture requirements.

Hermetic Seal Pioneering: Realizing the essen-
tiality af hermetic sealing for many opplica-
tions, UTC pianeered o large number aof the
terminals and structures for hermetic trans.
formers . . . now available for cammercial use.

Toroldal Wound High Q@ Colils: UTC type HQA
ond HQB Coils offord @ moximum in Q . . .
stability . , . ond dependobility with @ mini-
mum of hum pickup. Standardized types ovail-
able for oll audio requirements.

Variable Inductors: The type VIC high Q vari-
able inductor revolutionizes the approach to
tuned oudio circuits. Yariation of +90% taN
~50% of mean inductance permits tuning any
type af filter or equalizer ta precise frequency
characteristic.

Standardized Filters: UTC type HPI, LPI, and
BPl (low poss, high pass, and band poss)
Filters are standardized to effect minimum
cost and good delivery time. Available for
frequencies throughout the entire audio range.

Sub-Audio and Supersonic Transformers: Embody
new design and constructionol principles, for
special frequency ranges. % to 60 cycles for
geaphysical, brain wave applicatians . . . 8
to 50,000 cycles for laboratory service, 200 to
200,000 cycles for supersonic opplications.

Commercial Grade: (Now catalagued) This gravp
of transformers covers every avdio and powerre-
quirement of commercial communication equip-
ment. The canservotive design and rugged
construction of these units, assure professional
appearance and permanent dependability,

New ltems: The UTC Research Lobaratary is developing new items and im-
proving stondard designs in 1947. While some of these developments will

be described in our advertisements, many are applied to customers® problems,
Write for new catalogue
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Give Your New Portable Receivers

—

L
4\ FoOR
R PICK-UP

\  PORTABLES

S

NVo-9-volt ““A*’; 90-volt ‘“B’’: The new *“Eveready”
“Mini-Max” “A-B” pack,No. 754, contains more energy
—gives longer life to portable radios—than any other
“A-B” pack of equal size. This is the result of the
famous flat-cell principle used exclusivelyin“Eveready”
“B” batteries, which packs more power into less space.
Using this “A-B” pack, you can simplify construction
and can design more powerful receivers in the same
amount of space. Also available: “A-B” pack No. 753,
same voltage but smaller size and capacity, for lighter
portables.

#5-volt ‘‘B’’ battery: This “Eveready” “Mini-Max” “B”
battery, the No. 482, is smaller and lighter, yet more
powerful than the bulkier round-cell type.

f1/o-volt “*A’" battery: Radio engineers have found the
No. 746 “Eveready’” “A” battery gives long, reliable
service in pick-up portable receivers.

Other types of batteries are available
for 1Y5-volt or 6-volt sets.

PERSONAL PORTABLES 1 No.
\ '

67Y-volt *‘B’’ battery: The ‘‘Eveready”’ A FOR

No. 467 “B” battery is made on the same

flat-cell principle as the No. 482, above, pro- POCKET RAD'OS
viding an unequaled reservoir of energy for

thi f tabl dio.
i S S s 22V,-volt **B’’ battery: No. 412 is no

1Y5-volt ““A’’ battery : For long life in an “A” larger than a matchbox. No other bat-
battery, use one or more “Eveready” No. 950 tery equals it for packing suck power
batteries (ASA Size D). in so small a space.

30-volt “‘B’’" battery: For pocket ra-
dios requiring higher voltage, use the
No. 413. Similar in size to the above
battery, but Y2 inch longer.

For companion “A” battery, use the

detailed 2 . ™ h [ No. 1016—fits the same space as two
e apeaiications | G| No. 915 (ASA Size AA) standard
g Bulletins No. W Penlight cells.

eEVEREADY

TRADE-*ARKS

MINI-MAX

Proceepings oF THE LR.E., October, 1947, Vol. 35, No. 10. Published monthly in two sections h]y The Institute of Radio Engineers, Inc., at 1 East
79 Street, 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
as s;concl class matter, October 26, 1927, at the post office at Menasha Wisconsin, under the act of March 3, 1879. Acceptance for mailing at a
special rate of postage is provided for in the act of February 28, 1925, embodied in Paragraph 4, Section 412, P, L. and R., authorized October 26, 1927.
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Early in the history of radio telephony, it became evi-
dent that further growth and expansion depen(‘ed on

accurate means of controiiing frequency. The first step
toward solving this problem was taken in 1915, when a
Laboratories engineer developed the first master oscil-
lator circuit for radio transmission. In 1917 came the
first crystal controlled oscillator using Rochelle salt
crystal, and in 1921 the application of quartz crystals.

From that day on, the Bell Laboratories-Western
Electric team has pioneered in piezoelectric crystals.
New cuts, new circuit applications, new methods of
growing synthetic crystals.. . . all have been developed
by the Laboratories, and all mass-produced by Western
Electrie.

Today it is only natural to look first to this team for
the finest quartz and synthetic crystals for every service,

1917 A Rochelle salt crystal used by
a Laboratories researcher to

control an oscillator circuit was the grand.

daddy of all frequency control crystals.

193 3 Low - temperature - coefficient

crystal cuts, utilizing for the first
time specially selected shape, dimensions,
and orientation characteristics, increased
frequency stability, made temperature
controls needless for certain applications.

192 4 Quartz crystal applied to fre-
quency control of station WEAF

by Bell Laboratories-Western Eleciric team
greatly improved the quality of distant
broadcast reception and laid foundation
for more economical use of radio spectrum,

1927 Oscillating 100,000 times a sec.

ond, a crystal served as the
heartbeat of a clock far more accurute
than any other timing device ever before
made by man.

193 4 “Traffic Cop” crystal filter de-
signed by Bell Laboratories to

act as separation unit for carrier systems.
Led to today's 480 channel coaxial systems
and single sideband radio transmitters.

PROCEEDINGS OF THE I.R.B.

1939 GT crystal serves as a “fre-

quency model.” Used for Loran,
exiremely accurate time signals (stable to
1 part in 10°), and other applications re-
quiring utmost frequency stability.

October, 1947




you more accurate frequency control

194 Wire mounted crystal unit de-

signed 1o withstand shocks and
rough usage went into battle in tanks and
with artillery. Western Electric produced
over 10,000,000 of these.

TODAY FROM.T2&KM$O

MC.—that's the extraordinary
range covered by Western Elec-
tric’s new line of crystal units for
oscillator control. All are engi-
neered to assure maximum fre-
quency for a given design, with
increased accuracy and stability.

PROCEEDINGS OF THE 1.R.E.

1943 Synthetic ADP crystals, first

mass-produced by this team,
were also first applied by the team to un-
derwater sound in Sonar, Change acoustic
energy into electric and vice versa.

1947 EDT crystals — the first low-co-

efficient synthetics — are being
grown on Western Electric’s crystal farms
to replace hard-to-get natural quartz,

BELL TELEPHONE LABORATORIES
World's largest organization devoted  exclusively to reswarech
and decelopment in all phases of electrival communications,

Western Eleclric

Manufucturing nnit of the Bell Sysiem and the nation’s lurgest
producer of communicutions equipmaent.

October, 1947
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@ The XOA Sacket far Miniature Butlon 7-pin bases
is mode of low-lass mico-filled bakelite. It mounts
with two 4.40 screws. Terminals for the Type XOA
extend axiolly from the socket. Type XOR is identical
ta Type XOA, but hos terminals extending radiolly.
Short heavy terminals reduce contact inductance.
tower effective copacity between terminals reduces
circuit capacity.

XOA Type Socket Net Price .$ .50
XOR Type Socket vi.Net Price............$ .50

@ The XOS tube shield is o
two-piece shield for Miniature
Button 7-pin bose tubes. It
mounts with the XOA or XOR
socket and is ovailoble in
three sizes, XOS-1 (1-3/16"
high), XOS-2 (1%4" high), ond
X0S-3 (2 high).

XOS-1 Shield

Net Price........ $ .48
XOS-2 Shield

Net Price........$ .48
XOS-3 Shield

Net Price........$ .48

Special price quotatians may be obtained far bulk orders.

Please write for further information.

First-rate PARTS

mean first-rate

- EQUIPMENT

If you're planning to build the type of
precision-built equipment that will sell in
today’s competitive market, it will pay you
to order National parts.

Through long practical experience manu-
facturers, engineers and laboratory re-
search workers have all found that
National parts can be relied upon for
dependability and long life.

If you need good material and exacting
workmanship in your parts, see your
nearest National dealer today.

NMational

Company, Inc.
Dept. No. 12
Malden, Mass.

® XR-50 coil forms moy be
wound as desired to provide
o permeability tuned coil.
The form winding length is
11/16" and the form wind-
ing diometer is %", The
iron slug is %" diometer
by %2 long.

MAKERS OF LIFETIME RADIO

AR-5 AR-2

® The AR-2 and AR-5 coils are
high Q permeobility tuned RF
coils. The AR-2 coil tunes from
75 mc 10 220 mc and the AR-5
<oil tunes from 37 mc to 110
m¢ with suitoble capacitors.

EQUIPMENT

4A
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SPRAGUE
{00LOK

(T. M. Reg. U. S. Pat. OfT)

WIRE-WOUND
RESISTORS

5 TO 120 WATTS

4 10-WATT UNIT
(Actual Size)

Resistance range:
1 ohm 1o 70,000 ohms

Clip Yourself these

RESISTOR DIVIDENDS!

SAFE FOR USE AT FULL WATTAGE RATINGS—FOR
ALL RESISTANCE VALUES—Koolohm ceramic wire
insulation is ideal for rapid heat dissipation.

QUICKER, MORE ECONOMICAL MOUNTING —
Koolohms are doubly protected—first by the heat-
proof, moisture-resistant ceramic wire insulation;
second, by an outer ceramic shell. Mount them in
any position—anywhere—in enclosed places—even
directly on grounded parts.

NO SHORTED TURNS—NO CHANGED RESISTANCE
VALUES — 59, accuracy or better is guaranteed.
Koolohm windings touch, but do not short. The flex-
ible ceramic wire insulation has a dielectric strength
of 350 volts per mil at 400° C.

OTHER SPRAGUE

‘Koolohm Precision
Meter Multiplier
Resistors

SMALLER PHYSICAL SIZES—Space winding is un-
necessary. Where required, windings can be made
in layers or interleaved for maximum rating in
minimum space.

ALL-WEATHER PROTECTION—One Sprague Kool-
ohm type—the standard type at standard prices—
gives adequate protection under any climatic con-
dition, anywhere in the world.

HIGH-VOLTAGE INSULATION—Koolohms withe
stand 10,000 volts breakdown to ground.

Write for Catalog 100E. Samples gladly sube
mitted to your specifications. You be the judge!

RESISTOR TYPES

Spn{ue Mog-0-Max
{High-Reslstance High-
glolu(e Resiators

)

@ N Hoolohm Voltage Dividoer

Koolohm Bobbin Types®

SPRAGUE ELECTRIC COMPANY

RESISTOR DIVISION, NORTH ADAMS, MASS.,

PROCEEDINGS OF THE I.R.E. October, 1947 SA



REVERE SHEET AND STRIP
FOR DRAWN PARTS

FOR all products to be made by drawing,

stamping and similar sheet metal operations,
Revere sheet and strip of copper or brass offer
maximum ease of fabrication. Not only are these
metals naturally ductile, but they benefit further
from the metallurgical skill which Revere has
gained in 146 years of experience.

In composition, mechanical properties, grain
size, dimensions and finish, you will find Revere
metals highly uniform. They enable you to set
up economical production methods and adhere
to them. They can help you produce better
products at faster production rates, with less
scrap and fewer rejects.

Revere copper, brass and bronze lend them-
selves readily to the widest variety of finishing
operations—polishing, lacquering, electro-plat-
ing. With these superior materials it is easy to

6A

make radio shields and similar products beau-
tiful as well as serviceable.

That is why wise buyers place their orders
with Revere for such mill products as—Copper
and Copper Alloys: Sheet and Plate, Roll and
Strip, Rod and Bar, Tube and Pipe, Extruded
Shapes, Forgings— Aliumium Alloys: Tubing,
Extruded Shapes, Forgings—Magumium Alloys:
Sheet and Plate, Rod and Bar, Tubing, Extruded
Shapes, Forgings—Sree/: Electric Welded Steel
Tube. We solicit your orders for these materials,

REVERE

COPPER AND BRASS INCORPORATED
Founded by Pay/ Revere in 180)
230 Park Avenue, New York 17, N. Y,

Mills: Baltimore Md.; Chicago, 1]1, Dertroie, Mich,:
New B;d/on/, Alan.,‘gkome, N.e):.m Rl

Sales Offices in Principal Cities, Distributors Everywpere.

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



HY69 — the originol

instont-heating tube.

OF NEW MOBILE
/@ TRANSMITTER DESIGNS

THE ORIGINAL INSTANT-HEATING TUBE

Because they fill a real need for conserving filament power, Hytron instant-heating
tubes are in. Yes, the 2E25, 2E30, HY69, HY1269, and 5516 are in the new mobile
transmitter designs of many famous friends—too many to thank in this small
space. The 2E25 and 2E30 also appear on the Army-Navy Preferred List. Why so
popular ? With no standby current, battery drain can be cut to 4% of that with
cathode types— attainable power output and range increase. Potentials of rugged
filaments are centered for battery operation. Beam pentode versatility simplifies
the spares problem—one type can power all stages. Join the leaders. If you build
mobile equipment—for land, sea, air—put Hytron original instant-heating, easy-on-
the-battery tubes on your preferred list.

Bendix MRT-3A, 152-162 mc f-m taxicab

transmitter uses 2E30's generously.

waBTEY OF CAMBHIDCT

Harvey Labora-
tories chose
2E30's, 5516's far
its Model 542 f-m

Federols Z5-wat, vhi Model =
transmitter,

EMTR-25-VC. Note emphosis
on 2E30 and 5516.

XTI
e s O

Jeflerson-Travis Madel 351, 35-walt marine

radio-telephone employs HY69's.

KAAR
ENGINEERING -~
sy, » .

PaLO MhtO Py

——— MOTOAOLA ——

)
Kaar FM-SOX features 2E25, HY69 throughout.

Hytron instont-heoting tubes since 1939.

5516's ﬁowev bath driver-doubler and
finol of Motorola’s Madel FMTRU-30D.

WRITE FOR FREE NEW

DATA SHEETS :
2£25, 2£30, HY69, T
HYI269, &5/6.

PROCEEDINGS OF THE 1.R.E.

MAIN OFFICE: SALEM, MASSACHUSETTS
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Join the Parade of Westinghouse

50 kw AM Transmitters

KMOX

« « « FOR EXAMPLE

This installation of a 50-kw AM transmitter at
Station KMOX previews your operating advan-
tages with Westinghouse standard broadcast
transmitters.

While already operating on 50,000 watts,
KMOX engineers estimate the new Westinghouse
transmitter installation increases the station’s half-
millivolt line to include 259, more radio homes,
in a 399, larger area, while drawing 259, Jess
power. In addition to more efficient use of power
input, KMOX enjoyed a big slash in installation
costs because of the true cubicle construction.
This case is supported by other Westinghouse

’

UNIT CONSTRUCTION THROUGHOUT . , . even from
the rear these transmitters are “clean”, modern in de-
sign and easy to inspect through large windows. Ideal
for quick, easy installation. Note that wiring duct is
part of transmitter base,

5 AND 10-KW UNIT cybicle transmitters follow the
leadership of Westinghouse in standard broadcast field
by utilizing the same sound design features found in
50-kw—even to the point where they have two blowers
outside the transmitter proper, one for standby.

50-kw installations that have produced savings
in both installation and operating costs.

Coantinuous improvements have been incor-
porated in this truly modern transmitter . . .
individual voltage regulator for all filament and
low-voltage supplies, and a separate regulator
for the main rectifier. These regulators, all
modulation and power transformers and reactors
are of the air-cooled, dry type.

Call your local Westinghouse office, or write
Westinghouse Electric Corporation, P. O. Box
868, Piusburgh 30, Pa., for full details on 5,10
or 50-kw units. J-02104

SPARE TUBES IN PLACE . . course, the high-
p.owex.'ed spare tubes are ready for instant connection
right in the cubicle. But moce than that, they have their

own spare transformers . . ., no hot filament leads to
handle or knife switches to throw!

SERVICE .. . every cubicle is a completely-shielded unit.
Access doors are interlocked electrically for safety.
Full-opening dqors, adequate clearances, facilitate in-
spection and maintenance. In addition, 17 Westinghouse
Parts Warehouses and 35 Maintenance and Repair
Plants and factory-trained sales engineers are ready to
serve you at your call.
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New Westinghouse 50-kw unit cubicle transmitter installation
...smanr, attractive design is still another feature of this power-
ful unit. Note how cubicles are arranged to fit station plans.

Westinghouse Elinisazlok

PLANTS IN 25 CITIES . . . OFFICES EVERYWHERE




SOUND ABSORBING
$PONGE RUBBER—HX

Another Reason

why more S ACTUATING
Mallory'Made REED WEIGHT ——
* - REED
Vibrators are in —comas
IDE SPRIN
use- tOday than SPRING STOP ——] REED ARMS
SPRING WASHER PLATE
all Oth er TERMINAL —— STACK INSULATORS
PLATES ‘

SHOCK ABSORBING
SPONGE RUBBER
MOUNTING

RUBBER TUBING
LEAD INSULATION
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Take a good look at that cross
section of a Mallory vibrator pictured above
or, even better, examine the mechanism of
any Mallory vibrator. You’ll like what you
find there—the precise construction, the
quality workmanship. :

But what you can’t see is perhaps even more
important to you. The experience, for in-
stance, that Mallory has gained in producing
more than 15,000,000 vibrators— the engi-
neering research that has resulted in more
than fifty Mallory vibrator patents issued or
pending—the more than 100 inspection
checks that every Mallory vibrator must pass.

These are some of the intangibles that have
made Mallory “headquarters™ for vibrator
power supplies. They explain why more
Mallory-made vibrators are in use today
than all other makes combined.

If you’re designing or producing vibrator-
powered equipment, let our engineering
department be of assistance. Ask the nearest
Mallory field representative to cal] on you—
or write direct for the important question-
naire also illustrated above, Remember, too,
that standard Mallory replacement vibrators
are available from your Mallory Distributor.

P. R. MALLORY & CO., Inc.,

P.R.MALLORY & CO.Inc.

MALLORY .iocnron

AND VIBRATOR POWER SUPPLIES

INDIANAPOLIS 6, INDIANA

PROCEEDINGS OF THE I.R.E.
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+..with the New -hp- 650A
RESISTANCE-TUNED OSCILLATOR

Bk

PROCEEDINGS OF THE I.R.E.

|

SPECIFICATIONS

FREQUENCY RANGE: 10 cps to 10 mc
FREQUENCY CALIBRATION: 09 to 10.
Multiplying factors are:

MF Freq. Range
X10 cps 9 to 100 cps
X100 cps 90 to 1000 cps
Xlke 900 to 10,000 cps
X10ke 9 to 100 ke
X100ke 90 to 1000 ke
Xime 0.9 o 10 mc

STABILITY: +2%, 10 cps to 100 ke; +3%,
100 ke to 10 mc including warmup, line
voltage, and tube changes.

OUTPUT: 10 milliwatts or 3 volts into 600
ohm resistive load. Open circuit volt-
age is at least & volts. 600 ohm re-
flected impedance. Output impedance
of & ohms also available.

FREQUENCY RESPONSE: Flat within I
db, 10 cps to 10 mc.

DISTORTION: Less than 1% from 100 cps
to 100 kc. Approx. 5% from 100 kc to
10 me.

OUTPUT MONITOR: VYacuum tube volt-
meter monitors output level in volts or
db at 600 ohm level. Output response
beyond monitor is accurate within +5%
all levels and frequencies.

OUTPUT ATTENUATOR: Output level at-
tenuated 50 db in 10 db steps, provid-
ing continuously variable output voltage
from +10 dbm to —50 dbm, 3 volts
to 3 millivolts, or down to 30 microvolts
with voltage divider.

HUM VYOLTAGE: Less than 0.5% below
maximum attenuated signal level.
POWER SUPPLY; 115 volts 50/60 cps. Con-
sumption 135 watts. Plate supply elec-

tronically regulated.

MOUNTING: Cabinet or relay rack. Panel
size 19 x 10';"". Depth 13",

Attention h
. .3 rmation on 3
Full 3000 o sr EQUIPMENT

Availaple on Request:

X5 wﬂ,te'-T_Oda‘-"' 3

FM Engineers:

e new ~hp-

HERE IT 1S. .. another -hp- “first” .. . a new
resistance-tuned oscillator that not only covers a
frequency range of 10 cps to 10 m¢, but brings to
the r-f and video field all the speed, accuracy and
ease of measurement traditional to famous -hbp-
audio oscillators. And, this important addition to
the -bp- line incorporates all the family character-
istics of other -hp- oscillators . . . no zero setting,
minimum adjustment during operation, virtual in-
dependence of line and tube characteristics, accurate calibration, and stream-
lined circuits for long, trouble-free performance.

The result is a highly stable, wide-band precision instrument which provides
output flat within 1 db from 10 cps to 10 mc, and a voltage range of .00003 to
3 volts. Output impedance is 600 ohms or 6 ohms with output voltage divider.

LIKE OTHER -hp- resistance-tuned oscillators, the new 650A gives you the
advantage of decade frequency ranges, a 94” scale length, and a 6 to 1 micro-
controlled vernier drive. A complete vacuum tube voltmeter, included in the
650A circuit, monitors output in volts or db at the 600 ohm level. A continu-
ously variable output voltage is obtained by means of an output attenuator of
50 db, variable in 10 db steps and an amplitude control which adjusts the level
to the monitor vacuum tube voltmeter.

Where it is desirable that the measurements be made with a low source im-
pedance, an output voltage divider unit is supplied. This attachment consists
of a cable, which may be extended to the point of measurement and provides
an internal impedance of 6 ohms. It also reduces the output voltage 100 to 1.

THE COMPACT, efficient -kp- G50A is available now for making a wide
number of measurements . . . testing television amplifiers, wide-band systems,
filter transmission characteristics, tuned circuits, receiver alignments. And...it
serves admirably as a power source for bridge measurements or as a signal
generator modulator.

For full information...write today

Hewlett- Packard Company - 1495A Page Mill Road « Palo Alto, Calif.

1498
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All controlled by I STUDIO CONSOLE

.2 Studios -+, furntables -

”2 NeMork Lines.--

e

T

Devoled lo Research and g///an%o/uumy

NO OTHER CONSOLE
offers all these outstanding

features . . .
Seven bulit-in pre-amplifiers — put 5
microphones and 2 turntables, or 7 microphones,
on the air simultanecusly.

Nine mixer positions — lsad to 5 micra-

phones, two turntables, one remate line and one
network line.

Nine remote ond two network lines —
may be wired in permanently.

Most dependable, troyble-free switches
used throughout,

or FM.

Frequency Response 2 DB from 30 to | 5,000
cycles. Ideal speech-input system for either AM

Distortion less than 1%, from 50 to 10,000
cycles.

Nolse Level minus 65 DB's or better. Air-
plane-type four-way rubber shock mounting elim-
Inates outside noise and operational “clicks.”

Meets all FCC Requirements for FM frans-
mission.

Dual Power Supply provides standby circult
instantly available for emergency use.

Instant Access to all wiring and components.
Top hinged panel opens at a touch. Entire
cabinet filts back on sturdy full-length rear hinge.

ﬁi bhe ggwaa’oaéliny Jna’adéy
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Providing complete high-fidelity speech-input facil-
ities for the modern station .

- with all control, ampli-
fying and monitoring equipment in a single compact
cabrinet . . . the Raytheon RC-11 Studio Console

handles any desired combination of studios, remote
lines or turntables,

broadcasting and auditioning
simultaneously through two high quality main am-
plifier channels.

cient,

Telephone-type, lever action 3-position key switches
reduce operational errors to a minimum; while effi-

functional appearance and smart two-tone

metallic tan blend well with other studio equipment.
Priced remarkably low-,

write for detajls!

Excellence in Electionics

RAYTHEON MANUFACTURING COMPANY

COMMERCIAL PRODUCTS DIVISION
WALTHAM 34, MASSACHUSETTS
Industrial and Commercial Electronic E

quipment, Broadcast Equipment
Tubes and Accessaries
Sales offices: Boston, Ch
Dollas, Los Angeles,

attanooga, Chicago,
New York, Seottle
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The formula '“jgy is a favorite and easily-rcmcn‘rcd solu-
tion to resistance problems. Radio and electronss Engineers
know that IRC offers the most complete lingg of resistance
products in the industry .. .3 fixed or vamable resistor for
most every requirement . .. with uniform dgpendability proved
by years of rigorous laboratory and held tests. Purchasing
Agents and material control executivepdike IRC’s service . . .
*on-time™ deliveries . . . factory stagk-piles of the most pop-
ular types and ranges from whichghey can draw in emergency | !
** VIRC's distributor network, ggroviding speedy, ‘round-the- - ‘
corner service for small ordc:.cquircmcms.

Put this formula to work ¥r you... check below the catalog
bulletins in which you interested—tear out tkis page, and -

mail it to us today wit your letterhead, giving your name and

INSULATED FINGER-TIP

[ ! J
' am X
i N

COMPOSITION title. International istance Company, 401 N. Broad Street, CONTROLS AND
&gﬁ%h‘%&s‘q’{)’% Philadelphia 8, P&insylvania. In Canada: International Resist- ﬁVR’éTgHESS
lg{: g%ﬁ ance Company, fitd., Toronto, Licensee. We s

— T | & | oo by B e ]
I ‘ @m"_ - o 1In88 A1 ll_ll["l @ CATALOC DML DWLLETIN
1 18 WA MmO | -m_.._,,;:_:w;., - . % Gt 1
1 Sage | ]

B

.
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o
]

| ==
WIRE WOUND MATCHED PAIR POWER = FLAT POWER VOLUME WIRE WOUND
RESISTORS RESISTORS RESISTORS RESISTORS CONTROLS POTENTIOMETERS
IRC type MW “or B 1RC type FRW IRC type DS IRC type W
]
To— - -
: = o Il"lllllll_lf:tﬂ ‘iﬂ
™ ]';-_-—--.-;
] . =
- ‘
nY . IS e |
.| 3 =5
(| 1»- 0T
I | 24 1
————— #J n L - % .. i
VOLTMETER POWER RHEOSTATS WATER-COOLED m PRECISION HIGH VOLTAGE IGH POWE
Ml:lﬁ'élrl.pl’E'Rs 'I,I;C&typpcmg r;cSISTOF‘Q} [ | RESISTORS RESISTORS "RESISTORSR
MFA £ MFB type ™ IRC type MV IRC type MP
-

>

NCE COMPANY

INTERNATIONAL

.
.

Whe
A

Power Resisfors e Precisions o lns viated Composition Resisforselow Wottage Wire WoundseRhaostats eControlse Volimeter MultiplierseVoltage DividerseHF and Migh Volitage Resistors
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Prepared by SYLVANIA ELECTRIC PRODUCTS

INC., Bayside, L. I. 1947

X-RAY DIFFRACTION STUDIES OF METAL ANOTHER
STEP T0 HIGHEST QUALITY SYLVANIA RADIO TUBES

Over the many years, Sylvania
laboratories have pushed the fa-
mous Sylvania standard of quality
higher and higher.

This drive goes on constantly,
through highly specialized testing
and inspectingoperationsto assure

Sylvania radio tube perfection:

For instance, by means of X-ray
diffraction studies, the exact com-
position of compound substances
may be determined. Thetechnician
shown above is adjusting the cam-
era through which recordings will

be made to determine the actual
position of electrons in an atom.
Accurate measurements can be
made down to fractjons of a mil-
lionth of an inch!

Sylvania Electric Products Inc.
500 Fifth Ave.,New York 18,N. Y.

SYLVANIAR ELECTRIC

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

14a
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Driving the heavier type record changers,
radio phonograph turntables and tuning
devices—powering fans, motion displays,
actuating switches, levers and timing de- The trend is fo make ﬂ"'ngs move!
vices—operating business and vending i P
machines, toys—these are just a few of

the tasks performed by Alliance’s Model

_ Designs will call for more action — movement!
'vFlexible product performance needs power sources
which are compact, light weight! Alliance Powr-Pakt
K Powr-Pakt motor. Motors rated from less than 1-400th on up to 1-20th
¢ h.p. will fit those "poim-of-acﬁon"

This basic 2-pole induction type motor
can be mass produced to meet
variations in design. It will adapt
to any standard AC voltage and
frequency, and will develop up to
1/100th h. p. For intermittent duty or
where forced ventilation is provided even
greater output can be obtained. Model
K is used in all 25-cycle and in some
50 and 60-cycle Alliance phonomotors.

places! Alliance Motors are
mass produced at low cost—en-
gineered for small load jobs!

For vital component power
links to actuate controls...
to make things move...

plan to use them!

| MODEL K

nce

MOTORS IN MIND

ALLIANCE MANUFACTURING COMPANY U ALLIANCE, OHIO

WHEN YOU DESIGN—KEEP

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




PLATE VOLTAGE

POWER OUTPUT

MORE FOR YOUR

°
Conservatively rated at 65
watts plate-dissipation, the
4-65A is physically small
and radiation cooled.

°
Instant heating thoriated
tungsten 6.0 volt filament
makes the 4-65A ideally
suited for mobile applica-
tion,

°
Self-supported internal ele-
ments. No troublesome in-
sulators.

°
Direct electron beaming
without the use of deflect-
ing hardware.

°
Low interelectrode capaci-
tances. (Average) Grid-Plate
.08 puf, Input 8.0 upf, Out-
put 2.1 puf.

°
Unique design shields input
output circuits, simplifies
neutralization.

°
Non - emitting processed
grid provides stability famil-
iar to all Eimac tetrodes,

Follow the Leaders te
o

ﬁ’ gEs
/f“'! The Pewer ter R-F

16a

Write today for additional data,

EXPORT AGENTS. FRAZAR & HANSEN. 301 CLAY ST.. SAN FRANCISCO 11. caLIFoRNIA, U g A,

HE |
[ ] \

y
MAC|4:65A
UL tub OLI:AR

Versatile operation . . . the
4-65A has excellent power
characteristics over a plate
voltage range from 400 to
3000 volts, as indicated in
the above chart,

°
Base pins fit available com-
mercial sockets,

°
Low inductance and short
direct leads enable opera-
tion above 200 mc,

°
Processed metal plate as-
sures long tube life and can
really ‘“take it"’ during mo-
mentary overloads.

°
Hard glass envelope provides
resistance to thermal shock
and permits high tempera-
ture operation.

°
Proven design, the 4-65A is
a physically smaller version
of the 4-125A.

/

°
,',n the 4-65A you get truly

more for your vacuum tube
dollar’

PRICE $14.50
.

ACTUAL sizE

EITEL-McCULLOUGH, Inc.
179 San Mateo Ave,,
San Bruno, California

PROCEEDINGS oF THE LR.BE.
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AlSiMag versatility is illustrated by

these AlSiMag inserts for electronic tubes

o~ R e e

The insulation requirements of electronic tubes vary
with the function and design of the tube. Factors of pri-
mary importance are: Resistance to extreme heat shock
without cracking and without reduction in strength;
resistance to formation of electrical conduction paths;
long life and strength even in tubes operated at rela-
tively high temperatures. They must also be readily

4 6 T H Y E A R

degassed and uniform in quality and dimension.

There is an AlSiMag technical ceramic composition
with the physical characteristics suited to‘almost any
electronic tube insulator or to any product requiring
electrical insulation. That composition can be custom
made in the size and shape which best meets your re-
quirements. Most designs can be produced in quantities
quickly and at low cost by die pressing. If you will send
us your blue prints and technical data, we will be glad
to outline the facts about AlSiMag Custom Made Tech-
nical Ceramics as they apply to your product.

C E R A M L E A D E R S H I

AMERICAN LAVA CORPORATION

CHATTANOOGA 5, TENNESSEE

SALES OFFICES: ST. LOUSS, MO., 1123 Washingfon Ave., Tel: Garfield 4959 CAMBRIOGE, MASS , 388 Braltle St., Tel® Kirkiand 4198 o PHILAOELPHIA, 1649 N. Broad St., Tel: Stevenson 4-2823
NEWARK, N )., 671 Broad St., Tel* Mitchell 2.8159 » CHICAGO, 9 S Clinton St Tel Central 1721 » SAN FRANCISCO, 163 2nd, St., Tel: Oouglas 2464 o LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9076




A CRYSTAL THAT GREW FROM A SEED ... The large crystal in the

crystal. It started from a seed (a piece of mother crystal) and in three months

shown. The small plate is cut from a large crystal, then gold-

foreground is an EDT ( Ethylene Diamine Tartrate)
grew in a slowly cooling solution to the size
plated for electrical connection and mounted in vacuum. Culti-

vated EDT crystals can do the same job as quartz in separating the nearly 500 conversations carried by a coaxial circuit.

Crystals for
Conversations

AT wAR’s END, the Bell System began
to build many more Long Distance
coaxial circuits. Hundreds of telephone
calls can be carried by each of these
because of electric wave filters, which
guide each conversation along its as-
signed frequency channel. Key to these
filters was their frequency-sensitive
plates of quartz.

But there was not enough suitable
quartz available to build all the filters
needed. Bell Telephone Laboratories
scientists met the emergency with cul-

tivated crystals. Years of research
enabled them to write the prescription
at once—a crystal which is grown in a
laboratory, and which replaces quartz
in these channel filters.

Now Western Electric, manufactur-
ing unit of the Bell System, is growing
crystals by the thousands, Many more
Long Distance telephone circuits, in
urgent demand, can be built, because
the scientists of Bell Telephone Labo-
ratories had studied the physics and
chemistry of artificial crystals,

BELL TELEPHONE LAII()IRATI)RIES

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



ISOLATION

from extraneous radio interference...
for test rooms in laboratory or factory

N

Curve A — Heavy-duty fil
range of ! i

Curve B — Modivm-duty filters.

Installed where the electric power service passes
through the screen, these Filterettes provide high
attenuation from 150 ke to 400 mc, thus permit-
ting operation of sensitive high-frequency test
apparatus in close proximity to electric production
equipment, welding generators, repulsion motors,
and high-frequency induction heating equipment.

7 002%
4:

/)

These units employ non-inductive, mineral-oil
impregnated capacitors; the inductors, of large
cross-section, have low series resistance, hence
voltage drop is negligible. Overload ratings are:
1599, of ampere rating for one hour; 2009, of volt-
age rating for one minute. Since the filters have

no saturable characteristics, performance is uni-
form for all loads up to maximum ratings.

HEAVY DUTY FILTERS

SPECIFICATIONS

Mechanical design and assembly conform to
practical electrical installation requirements.
Outer housings are of welded steel; knockouts
at each end accommodate electrical con-
duits; heavy, threaded studs facilitate at-
tachment of cable lugs.

PROCEEDINGS OF THE LR.E. October, 1947

Type Amperes Volts Volt, Drop Freq. Range Weight
Mo 18R 00 | 390, | 2o | ovgemvces | 400
EUEA | PR | Sem Shaes | 80

MEDIUM DUTY FILTERS (Two Wire)
No. 1137 | 20 "gg’::" p'."" v ;’:ﬂi;;cf: 17 Ibs.
L0 VLD = “géfz)zgo:.‘ poi :l:‘c'\:i' v?-.::o::j: 17 1bs.

TOBE DEUTSCHAMANN Corporation CANTON, MASSACHUSETTS

19A
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ARNOLD g

MAGNETS

The increased efficiency and e€conomy you'll realize in the use
of Arnold Permanent Magnets are constant facrors. The thou-

x sandth unit is exactly like the first—because they're produced
( under controlled conditions ar every step of manufacture, to
7/ bring you complete uniformity in every magnetic and physical
0 ﬂ characteristic. Count on Arnold Products to do your magnet
/ job best—and they're available in any grade of material, size,
" shape, or degree of finish you require. Write us direct, or check
ﬂw with any Allegheny Ludlum field representative.

4 , ’

M - e ARNOLD encineerinG co.

I

_:ﬁ\—\_ Subsidiary of
\M ALLEGHENY LUDLUM STEEL

{ CORPORATION
w 147 East Ontario Street, Chicago 11, llinois

Specialists and Leaders in the Dosign,fnginoulng and Manufacture of J

PERMANENT MAGNETS
wa&D 1297 a2 X

— =

N 7 I.R.1I
20A
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For Truly Fine

Sound

The jewelled point, with
87° included angle, correct
radius and fine polish, cuts a
silent shiny groove for many
hours. When dulled or chipped,
these points may be resharp-
ened several times. Each re-
sharpened Audiopoint is
disc-tested to insure perfect
performance. For this service re-
turn points through your dealer.

PROCEEDINGS OF THE I.R.E

October. 1947

Re [;0 rd i n g Professio;ml Recordists

Recommend . ..
z%ﬁﬁ/.ﬁi/w %cmz’ing
o ejole

Designed for bhe fucfassional - Guaranleed lo do a Jorafossional job

With These Three Outstanding Features

© INDIVIDUALLY DISC-TESTED ON A RECORDING MACHINE.
® EXPERTLY DESIGNED TO INSURE PROPER THREAD THROW.
® A PRODUCT OF THE MANUFACTURER OF AUDIODISCS —

AMERICA’S LEADING PROFESSIONAL RECORDING BLANKS.

Professional recording engineers know, from years of expefr-
ience, that Sapphire Recording Audiopoints offer the ultimate in
recording styli. Made by skilled craftsmen to most exacting specifica-
tions and individually tested in our laboratories, these Audiopoints
are of consistent fine quality.

A good recording stylus requires a perfectly matched playback
point. The Sapphire Audiopoint for playback fills this need com-

pletely. In materials, workmanship and design, it is the finest playback
point obtainable. (Should not be used on shellac pressings.)

These Audiopoints are protectively packaged in handy cello-
phane covered cards—cards that are ideally suited for returning points
to be resharpened.

OTHER POPULAR AUDIOPOINTS, that complete a full line of record-
ing and playback styli, are: Stellite Recording Audiopoint, a favorite with
many professional and non-professional recordists; Diamond-Lapped Steel
Audiopoint, a recording stylus particularly adapted for non-professional
recordists; Playback Steel Audiopoints, the most practical playback points
for general use. One hundred per cent shadowgraphed.

Although they are the finest styli available, Audiopoints are reason-
ably priced. Compare them, both in performance and price, with any other
styli on the market. See your Audiodiscs and Audiopoints distributor or
write.

AUDIO DEVICES, INC.
444 Madison Ave.,
New York 22, N. Y.

21a




TO MEET AN OUTSTANDING OSCILLOGRAPHIC NEED,

A NEWN QSCWOGRAPY » lOW PRICED
RECORD CANMERA B CONVENIENT
Type 21\-A D SIMPLE DESIGN

. h
5" oscillograp DESCRIPTIVE BULLETIN
tor any
Complete -

ON REQUEST

MANUFACTURED FOR DU MONT BY EASTMAN KODAK COMPANY

© ALLtN " DUMONT LARORATORIES |

ALLEN B. DUMONT LABORATORIES INC., PASSAIC, NEW JERSEY CABLE ADDRESS: ALBEEDU, PASSAIC, N. 1., U. S. A.
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BIG AM TRANSMITTERS
USE THIS POWERFUL TRIODE

5
bt
My
B
il
3

Modern, compact, efficiénl.

Forced-air-cooled for con-
venient station installation.

In newer AM broadcast equipment Type \‘é
GL-893A-R plays an important part, since
forced-air cooling adapts the tube for trans-
mitters using that increasingly popular method.
(With water-cooled anode, as Type GL-893-A,
the same proved power tube is ogtainable for services such
as industrial h-f heating and international 50- and 100-kw ‘
broadcasting.)

GL-893A-R
50-kw power output, Class C telegraphy

. RATINGS
A better tube than any predecessor, with lmproved fila-

ment construction and more highly developed grid design (Voltage given is per strand of

— easier to “break in” when placed in service — Type figz special flament which permits
t 5 voltage 10 v operation from d-c or from 1-
GL-893A-R is one of an extensive group of up-to-the- : & 30 or 6-phase G-c power 1up-
minute General Electric transmitting tubes that cover the full s Sl ply. Current Is per ferminal.)
range of broadcast requirements. Max plate  CLASS B A.F CLASS C R-F CLASS C R-F
ratings: {2 tubes) (telephony)  (telegraphy}
If a station operator, whether AM, FM, or Television, your Peftge 20,000 v 12,000 v 20,000 v
? : . !
replacement needs on all types are ideally served by the G-E

tube distributor or dealer right in your area. Because of CInR! (4‘,;’,::5' Pet i Bl tapp
tubes on hand, backed up by branch stocks strategically

3 input 60 kw, tube 24 k 70 k
located, your local G-E source of supply can give you prompt - (,g,,,,v.'; Foa - # v
service that will help you stay on the air a profitable 100 per dissipation 20 kw, per tube 12 kw 20 kw
cent of scheduled time. )

Typical power
1f a bullder or designer of transmitters, General Electric output 7? ‘“'V “‘; (‘)‘;‘6 5:2;‘(;6
offers you the widest range of tubes in respect to power-out- ‘.‘a?ggo',, (op;,,,,.;, (op;,a..;:,
put ratings, frequencies, and circuitapplications. Your needs, operation}
moreover, come first with experienced G-E tube engineers Maximum 5 mic ot full ratings; 25 mc af reduced
who will be glad to assist you in selectin the right tube frequency  ratings.
types for equipment on your drawing-boards. Consult your
nearest G-E electronics office, or Electronics Department,
General Electric Company, Schenectady 5, N. Y. — = -

GENERAL @) ELECTRIC

PROCELDINGS OF THE I.R.E. October, 1917 23a




Want to simplify production?

W= Sce how Centralab’s model " M” Radiobhm gives
you wide range of possible mechanical variations
.+« belps /eeep down your inventory, step up your

production of electronic equipment.

x - '

' J dmmm-—q
TR AT g e—
(W |

T ]

S. Twin Radiohm and Line Switch with Dual Shafe

Single ““M’’ Radiohm
with solid shaft

Shaft

Your choice of detachable and dual

: cctachable dual
shafts gives you new versatility,
maximum convenience!

ONE LOOK at the many variations you can have from Cen-
tralab’s single model “A{* Radiohm, and you'll see why it’s
one of the most popular controls on the market today for
cost-conscious manufacturers! Added to this: fine CRIL. en-
Rineenng and research have given it a guaranteed minimum

average life expectancy of 20,000-25,000 cycles, Available
with shaft and bushing lengths to meet your(r?ecds
For complete facts, send for Bulletin R697-A.

LOOK TO CENTRALAB IN 1947! First in com-
ponent research that means lower costs for the
electronic industry . , | pioneer manufacturer of
Radiobms, switches, capacitors and ceramics,

24a
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¥ there's a little or a big difterence
inner and a loser? And could a loser
No, we're not being philosophic . . .
thinking about the Amperex 783200.

s a winner but that's because it's also a
loser. In tubes, one of the problems is to
te heat efficiently but in such a way that we
overheating of the glass-to-metal seals. So
though the plate terminals are that special
Amperex copper one-piece construction,
feather-edge seals to glass, we wanted to keep
the heat away from them. To do this we

- tubular supports; molybdenum next to the anode
to withstand the high temperature but with a thin
wall to reduce thermal conduction and large outer
surface to increase radiation; then a smaller tube
of nickel to connect to the one-piece copper terminal,
nickel because it is also a good loser in

the heat conduction race but has the required
strength and rigidity. So we start out with

two losers and wind up with a winner.

Now this isn't e;(octly a “little’’ difference,

but we do have hundreds of little and medium-size
differences in the design and construction of

the many transmitting, rectifying and special purpose

tubes that comprise the extensive Amperex line.

: s
re-tube with Amperex N ersic.. 9%

CORPORATION E&S

25 WASHINGTON STREET, BROOKLYN 1, NY.
In Conado and Newfoundiand: Rogers Majestic Limited
11-19 Brentchifie Rood, Leaside, Toronto, Ontarlo, Conado
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Authorized WAA Electronics Di'stributors
EASTERN

Automatic Radio Mfg. Co., Inc.
122 Brookline Ave.
Boston, Mass.

Johanns & Keegan Ca., Inc.
62 Pearl S1. J
New York, N. Y,

Newark Electric Co., Inc.
242 West 55th St
New York, N. Y,

Radio Ports Distributing Co.
128 West Olney Road
Norfolk, Vo

Corr Industries, Inc.

1269 Atlontic Ave,
Brooklyn, New York, N. Y.
Tobe Deutschmonn Corp.
863 Washington Street
Canton, Moss.

Electronic Corp. of America
353 West 48th Street

New York, N. Y.

Emerson Radio &
Phonogroph Corp.

76 Ninth Ave.

New York, N. Y.

Generol Electric Co.

Bidg. 267; 1 River Road

Schenectady, N, Y,

General Electronics, Inc.

1819 Broadway

New York, N. Y.

Hammarlund Mfg, Co., Inc.

460 West 34th Street

New York, N. Y.

Hytron Radio & Electronics Corp.

76 LaFayette St.

Salem, Moss.

Smith-Meeker Engineering Co.
125 Barclay Street
New York, N. Y.

Standord Arcturus Corp.
99 Sussex Ave.
Newark, New Jersey

Sylvania Electric Products, Inc.
Emporium, Po.

Technical Apparatus Co.
165 Washington St.
Boston, Mass.

Tung-Sol Lamp Works, Inc.
95 Eighth Ave.

Newark, New Jersoy

W. & H. Aviation Corp.
Municipal Airport
Rochester, New York

MIDWESTERN

Electro-Voice, Inc.
Carrall & Cecil Streets
Buchanan, Michigan
Essox Wire Corp.
1601 Wall Street

Fort Wayne, Iindiano
E. F. Johnson Co.

206 Second Ave., S. W.

Waseca, Minnesota

Amaricon Condenser Co.
4410 N. Ravenswood Avs.
Chicago, N,

Belmont Radio Corp.

3633 S. Rocine Ave.
Chicago, 1.

SOUTHERN

Southern Electronic Co.
512 S1. Charles Street
New Orleans, La.

Navigation Instrument Co., Inc.
P. O. Box 7001, Heights Station
Houston, Texos

PACIFIC

Hoffmon Radio Corp.
3761 S. Hill Street
Los Angeles, Calif.

Cale Instrument Co.
1320 S, Grand Avenve
Los Angeles, Colif.

WAR ASSETS ADMIN ISTRATION

-!,"?:;o 1
equipmeyit

147
Y

JOBBERS
WHOLESALERS
MANUFACTURERS

You’ll save—save—save when you pur-
chasesurpluselectronic equipment from
these Approved Distributors, They are
offering electronic tubes, devices and
equipment which were declared surplus
by the Armed Forces, Fill your needs—
now—while inventories still permitlarge
purchases and wide selection.

Purchasing of this equipment has
been simplified to a high degree. These
WAA Approved Distributors were se-
lected on a basis of their ability to serve
you intelligently and efficiently. Write,
pl?one or visit your nearest Approved
Distributor for information concerning
inventories, prices and delivery arrange-
ments. You'll ind Yyou can “‘Save with
Surplus”,

OFFICE OF AImCRAFT AND ELECTRONICS DISPOSAL

Otfices located at: Atlanta « Birminghom . B, 4 p*
Chicago « Cincinnati « Cloveland -gDummr .Ol Y
I.l. « Helona -lHou"on * Jacksanville .
os Angolos « Louisville « Minneapolis « N, hvillo «

Omaha « Philadelphia « Portiand, Oro. « RI::!r:on: -NS‘:WLSJ'I':‘:";Q-NT:: YC‘:*
Son Antenio « San Francisco » Seattlo « Spokang . Tulse 0132'5

Chorlotte
Dotroit » Grand Prairie,
Kansas City, Mo. . Litle Rock, Ark.
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is an EL-MENCO Capacitor? The
physical dimensions”are small but in terms of performance,
each capacitor is a giant. The same sterling qualities that helped
maintain vital communications for the Armed Forces under
grueling wartime conditions are in every EL-MENCO Capaci-
tor that goes into your circuit.

We who design and make EL-MENCO Capacitors are proud
of the reputation of dependability that our products have
earned. We pledge our every effort to its continuance.

THE ELECTRO MOTIVE MFG. CO., Inc. Willimantic, Conn.

JOBBERS AND DISTRIBUTORS:

ARCO ELECTRONICS, 135 Liberty Street, New York, N.Y. Is sole agent for
El-Menco Products in United States and Canada

: . Foreign Radio and Electronic Manufacturers commu-
"*} . 4 nicate direct with our Esport
- - Department at Willimantic,
4 Conn. for information.
MOLDED MICA MICA TRIMMER

CAPACITORS
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SIDE-MOLDED IRON CORES

END p
MOLDED

Uniform Permeability
with Respect to Linearity

Use in many applications has shown Stackpole side-
molded iron cores outstandingly superior to conventional
end-molded cores for permeability tuning in the broad-
cast bands. Similar side-molded units are now available
for short wave frequencies including television and
frequency modulation.

As the name implies, cores of this type are molded by
applying pressure from the sides rather than from the
ends. The resulting units show very little variation in
( density or permeability with respect to length,
(\ thus assuring a high degree of uniformity.

il

This diagrammatic illustration shows how
conventional cores, molded by applying
pressure to the ends, results in o dense
grouping of iron particles at these
points. In side-molded cores, however,
any density resvlting from molding
( pressure extends evenly along the

entire length of the core, assuring uni-
form permeability with respect to length.

WRITEI FdO|: CbATA LdOG ! Other Stackpole Iron Core
: : r——e types include both standard and bigh-frequency types;
——T > 7 insulated types; sron cores Jor choke coils, etc. Our new
e s Catalog RC6 describes these as well as fixed and variable

= 4 resistors, and our complete line of inexpensive line, slide,
A R . L B St f and rotary-action switches.




The WORKSHOP FM “TOWER"

A New Type of
EM TRANSMITTING ANTENNA

Incorporates design and structural features
unique in the field of broadcasting

The new Workshop FM *“Tower'' Antenna is the ultimate in clean-cut design
and performance. Complicated feed systems coupled with elaborate mechanical
structures — costly, inefficient, troublesome — have been eliminated.

FEATURES

THE SINGLE SELF-SUPPORTING TOWER STRUCTURE IS THE ANTENNA!
Na pratruding elements ta increase wind and ice load.

INSTALLATION PROBLEMS CUT TO A MINIMUM.
Complete section easily handled by twa men.

TOTAL WEIGHT — 183 Ibs.
This ollows use af lighter and less expensive supparting structures.
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Vertical Pattern of Workshap “Tawer" Antenna — single sectian.
Actual measurements in pawer at 101 mc.

HIGHEST GAIN PER ANTENNA HEIGHT.
Equal ar superiar in gain to o 3-bay Y2 wave spaced orray of conventional types.

MECHANICALLY STRONG.
Four strong alumil alloy ch Is rigidly ted ta reinfarced circular end castings.

SECTIONS CAN BE STACKED FOR ADDITIONAL GAIN.
Far higher gain Model FMT1 con be stacked on heavier lawer sectians—available soon.
NO DE-ICING EQUIPMENT NECESSARY.
High valtage paints separated by o 15" gap. Icing effects negligible.
LESS WINDLOAD AND WEIGHT THAN ANY OTHER ANTENNA OF COMPARABLE GAIN.

LOW MAINTENANCE COST.
Simplicity of construction ossures o minimum of maintenance.

HORIZONTALLY POLARIZED.
Uses o new “wave-guide’ principle of radiation (patent pending). Twa shart wave-guide sections
arranged ond fed ot 90 degrees.

plete data supplied.

EYE APPEAL.
The neat streomlined appearance of the new
Workshop "Tower” Antenna adds fto the l |
beauty of any building or tower rather than ¥ ) J/,m WEIGHT W exchaie of beocen 3 e
detracting from it. —— R ’- 1
’

PROVIDES A MOUNTING FOR A STANDARD opvoaras emarad
300mm BEACON. ...G.B__

THE WORKSHOP ASSOCIATES

INCORPORATED

Specialists in High-Frequency Antennas
66 NEIEIDHAM STREET, NEWTON HIGHLANDS 61, MASSACHUSETTS

ABSOLUTELY NON-DIRECTIONAL. o ANTENNA LOAD DATA
The azimuth pattern is circulor to better than LN |
a ratio of 1.1 to 1 in power. b LOAD R, incisdes 300 mm beocon
LOW STANDING WAVE RATIO AT YOUR F YT‘T] e oY
FREQUENCY. iy e wH
Antennas are pretuned at the factory. Accu- | l [ I
rate stonding wave ratio carefully meos- | | [EZr 6 LAl
vred on each antenno before shipping. Com- | | ] .
DUMETER O %
I

BENDING MOMENT AT TOP OF SUPPORTING
STRUCTURE moments include 300 mm beecon
et 2,040 ftivy

PROCLEDINGS OF THI. LRI, Octoer, 1

%
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Features VOLTAGE (ONTROi

by SUPERIOR ELECTRIC

All the information required for selecfi'c'i'h.-

of the correct voltage control apparchi{}ifi

is included— e
FOR INSTANCE: If you have an application re
variable voitage to a load of about 1 KVA turn fo [

PUWERSTAT TYPES 116 - 216

POWERSTATS types 116 and 216 are alike When back-of-panel mounted as part of other

in appearance and physical size . - type 116  equipment, these POWERSTATS are fur-
operates on 115 volts to deliver 0-135 volts, nished uncased as shown jn the illustration of

7.5 amperes — type 216 operates on 230 volts type 116U. Ganged assemblies are supplied for
116-2D

to deliver 0-270 volts, 3.0 open-delta or wye connected
amperes. Incorporated into  three phase duty. All single MT 116
each rype is protective screen-  and multiple types 116 and
ing, output receptacle, “on- 216 can be adapted to motor-
oft” switch, input cord-plug, operation. Type MTI16 is a i

L3
and fuse protection. typical motor-driven unit, e

To get your copy of Bulletin 547 . . . and for more information
on POWERSTATS types 116 and 216, write

SUPERIOR ELECTRIC, 1107 Lavrel Street, BRISTOL, CONNECTICUT.

h |

BRISTOL, CONNECTICUT

POWERSTAT VARIABLE TRANSFORMERS @ VOLTBOX A-C POWER SUPPLY o STABILINE yoLTack REGULATORS
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Here in one easily portable unit is complete amplifier equip-
ment to produce recordings on remote assignments that equal
the best recordings in permanent installations.

Presto 90-A has 3 low-level input channels with mixers, master
gain control and variable high and low frequency equalizers.

N EW' A complete It has four fixed characteristics: flat between 30 and 15,000
. CPS...NAB recording...78 r. p. m. recording.. .playback com-
plimenting NAB recording.

portahle recording con30|e Other features include: line input and output, V.U. meter,

switching for one or two recorders, over-all gain—115 db, power

— 10 watts undistorted.
TH E P REST 0 9 u - A In quality of parts and workmanship and in flexibility of opera-

tion, the Presto 90-A is the equal of the finest studio equipment.

Presto engineers are proud to present this new recording
console as a forward step in recording equipment.

Immediate delivery can be made from stock.

RECORDING CORPORATION
250 WEST 55TH STREET, NEW YORK 19, N. Y.
Walter P. Downs, Ltd., in Canada

FREE! Presto will send you free of charge a complete
bibliography and digest of all technical and engineer-
ing articles on disc recording published since 1921.
Send us a post card today.
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RCA TUBE APPLICATION ENGINEERING SERVICE —

Twelve field engineering specialists devote their time excls-
sively 1o the design problems of equipment manufacturers.
They're ready to pitch in and help you at any time.

RCA TUBE APPLICATION ENGINEERING LABORATORIES —

RCA maintains tube application laboratories at Harrison
Lancaster and Chicago. The services of these laboratories are
at the disposal of all RCA tube customers.

RCA CIRCUIT INVESTIGATIONS —

RCA carries on independent research in circuit design for the
exclusive benefit of its customers. Engineering reports are
provided as a free service.

RCA TUBE DEVELOPMENT —

RCA works years ahead in tube design—anticipates future
requirements. That's why you get the types of tubes you
want when you want them.

RCA ENGINEERING LITERATURE —

As the fountainhead of modern tube development, you can
look to RCA for the most authoritative and comprehensive
technical literature on tubes.

RCA MANUFACTURING FACILITIES —

RCA tubes are manufactured in ultramodern plants equipped
with RCA-designed, high-speed precision machinery—your
assurance of uniform, dependable quality tubes of whatever
type, In any quantity

RCA QUALITY CONTROL —

Quality controls begin with the raw material and are fol
lowed through in every successive step of manufacture and
assembly to the final tube. That's why RCA tubes are con-
sistently good.

RCA SALES SERVICE—

A staff of seasoned sales representatives are within conven-
1ent reach. They're available w hes you want them.

RCA DISTRICT OFFICES —

RCA’s Tube Department maintains four convenient district
offices in Harrison. Cleveland, Chicago and Los Angeles to
serve equipment manufacturers. You can get prompt service
from the office necarest you

RCA DISTRIBUTION —

RCA'’s Tube Department maintains bulk tube stocks in three
warehouses strategically located in Jersey City, Chicago and
Los Angeles for quick service.

RCA PRICING -

Mass-production techniques and the RCA “Preferred -Type
Tul?e Plan” have consistently operated to reduce manufac-
turing costs—which means lower prices to you.

e T
K@ﬁi'fﬁ- RCA ENGINEERING LEADERSHIP —

The vast resources of experience and ability that account for
RCA’s engineering leadership, are of direct benefit to RCA
customers—a final reason why it pays to deal with RCA.

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

TUBE DEPARTMENT

RADIO CORPORATION of AMERICA

NARRISON, N. J.
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A Message to the I.R.E. Membership

from
Its Board of Directors

The proposed Constitutional Amendments, recently submitted to the voting membership of
the Institute, have been approved by a favorable vote of almost ten-to-one. The significance
of a vote of these proportions is indeed great, since so high a favorable percentage of voters may
be regarded as unusually close to unanimity of opinion.

In the light of the vote of approval of the Institute membership, the Board of Directors de-
sires first to express its deep appreciation of the confidence shown by the membership in the
administration of the Institute, as evidenced by the willingness of the membership to grant
broad fiscal and other powers to the administrative group of the L.R.E.

The Board is fully conscious that, with that grant of authority, there comes an added re-
sponsibility. The Board accordingly accepts this responsibility in a spirit of respect for the
membership and its views, and loyalty to the aims and ideals of the Institute. It will endeavor
to exercise its newly allotted powers in a spirit of calm and judicial detachment with equitable
treatment for all, and in the determination to benefit to the utmost the membership and the
Institute. The Board will endeavor to maintain those standards of impartiality, of high scientific
and professional purpose, and of effective administration for which the Institute has always
stood.

It will be encouraging to the membership and the Board alike that the Board of Directors will
soon include a group of Regional Directors, selected specifically to represent the Regions from
which they come and whose memberships have elected them. The newly constituted Board will
therefore represent the Institute membership even more broadly than in the past. Democratic
administration, and the carrying out of the will of the entire Institute membership, will thus be
furthered by the Regional Plan now being put into operation.

The Board of Directors will continue to be animated by those purposes which have been out-
lined in this notice of appreciation to the membership. The Board again thanks the membership
for their support, and assures them in turn of unremitting service toward their common
aims: the welfare, usefulness, and expansion of the worthy activities of the Institute.

For the Board of Directors:
WALTER R. G. BAKER, President
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Murray G. Crosby

Board of Directors, 1947-1949

Murray G. Crosby was born at Elroy, Wis., on Sep-
tember 17, 1903. He studicd clectrical engincering at
the University of Wisconsin, recciving the B.S. degree
in 1927 and a professional el ctrcal eng'neering degree
in 1943. From 1925 to 1944 he was rescarch engineer
for the Radio Corporation of America in the communi-
cations division of RCA Laboratories, where he special-
ized in frequency and phase modulation, and point-to-
point reception. He has written a considerable number
of technical articles in those fields and has been issued
numerous patents.

Mr. Crosby received the Modern Pioneer Award from
the National Association of Manufacturers in 1940, for
contributions which improved the American standard of
living. In 1943 and 1944 he served as cxpert technical
consultant to the Secretary of War and received official
com